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WESTERN LOCOMOTIVES AND 
THEIR RECENT WORK. 
No. IV.* 

By CuHarLes Rovs-MartTeEn, 

Since my last article was written Mr. G. J. Church- 
ward has kindly sent me three more drawings of the new 
locomotives designed and built by him at Swindon. 
These three, which are reproduced as illustrations to the 
present article, complete the set of six engines, all of 
which have the same cylinders, 18 by 30, placed outside, 
and in almost all respects the same working parts. It 
may, indeed, be said that practically all the working 
parts are identical, the principal variation being in the 
connecting-rod, of which there are two different lengths 
among the six engines. 

Of the boilers there are three separate classes. Those 
of the three variants of the ten-wheeled engines are 
identical. That is to say, the “ Atlantic” and the six- 
coupled express engines—i.e., the 4-4-2 and 4-6-0 types— 
also the eight-coupled, or Consolidation class, of goods 
engines—2-8-0 type—have the same boilers, each with 
2142 square feet of heating surface, and either 200 lb. or 
225 lb. per square inch steam pressure. The engines of 
the eight-wheeled, 4-4-0, or “County” class, are the same 
as those of the “ City” batch, and of the older goods engines 
with inside cylinders, with 1818 square feet of heating 


GREAT 


surface, and 180 1b. to 195 1b. steam pressure. The 
boilers of the two classes of tank engines, viz., the a 


and 4-6-2 type, illustrated in the previous article, and 
this one, are the same as those of the “Atbara” type of 
express engines, and several other, having 1518 square 
feet of heating surface and 195 lb. steam pressure. 

Resuming at this point my notes on the actual work 
performed by the new classes, I may take first a 
comparative trial of No. 171, Albion, in her two different 
forms, viz., her original build as a six-coupled bogie 
engine of the 4-6-0 order, and, secondly, as converted 
into the “ Atlantic” or 4-4-2 type. The train in each 
case was the same, the 10.50 a.m. from Paddington, 
booked to run the 118} miles to Bristol in 120 minutes, 
thus averaging 59°2 miles an hour, a coach being booked 
to be slipped at Bath, 106 miles 69 chains, in 107 minutes. 
The fon were identical, approximately 320 tons behind 
the tender, including passengers, staff, luggage, and 
stores. I append a comparative log of the two runs. It 
will be observed that, while very equal in point of merit, 
they differ curiously in various details. Thus Albion 
certainly seemed to get away from Paddington more 
smartly when six-coupled than when four-coupled, taking 
5 min. 52sec. in the one case and 6min. 32sec. in the 
other to cover the first 4} miles to Acton, which gives 
40 seconds to the credit of the six-coupled worlng. 
That, however, was what might reasonably have been 
anticipated. The six-coupled Albion took 37 min. 40 sec., 
with two-intermediate slacks, to pass Reading; the four- 
coupled Albion, with one slack, occupied 37 min. 29 sec. 
The respective times from Paddington to Didcot were 
58 min. 57 sec. six-coupled, and 53 min. 42 sec. four- 
coupled. But in the former case there had been a very 
bad signal delay between Reading and Pangbourne, 
beside two previous slacks, as against the single slighter 
slack in the latter case, so that up to this point the two 
performances may be classed as about equal. It was 
now that the curious difference, quite unexpected, in 
their character began to arise. The distance of 24} miles 
from Didcot to Swindon has the worst rising grades with 
which down trains have to contend. They are exceed- 
ingly mild, however, never being steeper than 1 in 600, 
and generally not exceeding 1 in 750, so I do not for one 
moment imply that they constituted any formidable 
impediment to the engine’s progress. Still, such as they 
are, they are the worst met with, and it might reasonably 
have been presumed that here, if anywhere, the six- 
coupled engine would beat the four-coupled, if only by 
virtue of superior adhesion weight—54 tons 3 cwt. against 
36 tons 2 cwt. On the other hand, it might have been 
assumed d@ priort that. down the subsequent descent, 
which includes 3} miles at 1in 100 and a mile at 1 in 120, 
in two separate falls divided by an intermediate slight 
rise, the four-coupled engine would beat the six-coupled 
through her presumably freer running. 

What actually occurred was exactly the reverse in both 
respects. 


covering the 24} uphill miles in the fast time of 
: Sie ae * No, IT. appeared June 16th, ere eae 





The four-coupled Albion beat: the six-coupled | 
Albion hollow up the rise from Didcot to Swindon, | 


22 min. 47 sec., as against the 25 min. 20sec. occupied by 
the six-coupled, and this in spite of the fact that the 
four-coupled engine had a bad permanent way slow 
approaching Swindon and through that station, past 
which the six-coupled ran at fullspeed. Again, the speed 
of the four-coupled Albion never fell below 63 miles an 
hour up that ascent, and sometimes rose to 67, and even 
69, whereas the six-coupled dropped to 56°2 along part of 
the distance. And the difference was not due to any 
considerations of booked time, for the six-coupled Albion 
was three minutes late through Didcot, owing to the 
signal delays already mentioned, whereas the four-coupled 
passed Didcot more than a minute early. Nor was it 
owing to any difference in the driving, for the same driver, 
Butcher, a very capable man, drove in each case and the 
same locomotive inspector, Mr. Smith, was on the foot- 
plate. Neither did the weather operate, for there was no 
material difference, or, if there were any, it was un- 
favourable to the four-coupled. But down the Wootton 
Bassett and Box banks the six-coupled locomotive did 
much the faster running of the two, actually covering the 
293 miles from Swindon to Bath in 25 min. 5 sec., whereas 
when four coupled the engine occupied 28min. 49 sec. 
between the same stations. Here, however, the explana- 
tion was obvious. Albion the four-coupled was so much 
in front of time, having passed Swindon—dead slow—in 
76 min. 29 sec. from Paddington, that there was no object 
in hurrying down the falling grades, and so, whereas the 
six-coupled Albion attained a rate of 83:7 miles an hour, 
the four-coupled was content with a maximum of 81°'8. 
In the end, the six-coupled Albion passed Bath in 











In 
descending the Wellington Bank, No. 100 gave conclusive 
proof that she laboured under no incapacity in this 
respect by attaining a maximum of 88°2 miles an hour, 
travelling all the time with the utmost ease and smooth- 


cient swiftness on the easy portions of the line. 


ness. Taunton was passed in 34 min. 16 sec. from 
Exeter, and the 443 miles thence to Bristol (Pylle Hill 
Junction) occupied 43 min. 54 sec., a very bad permanent- 
way slack being encountered near Bridgwater. Thus 
the time from Exeter to Bristol was 78 min. 10 sec. 
There was the customary service slack past Bath, and bad 
signal slacks subsequently at Foxhall and Westbourne 
Park. The Wootton Bassett incline of 1 in 100 was 
ascended at a minimum rate of 47°4 miles an hour, and 
the final run in from passing Swindon to the stop at 
Paddington occupied 73 min. 30 sec., or 69} minutes if 
the delay caused by the two signal checks be deducted. 
The total journey without stop from Exeter to London 
was done in 3h. 22 min. 34sec. inclusive, or in 73 
minutes under booked time; the net time after deduct- 
ing delays was 3h. 16min. These performances give 
sufficient proof, were this needed, that whether or not 
six-coupled engines prove satisfactory in practice for 
working the fastest trains, at any rate they will not fail 
on the score of deficient speed. 

I have given on former occasions such striking instances 
of the fine work performed by Mr. Churchward’s ten 
engines of the “ City” class, that I need not occupy space 
by multiplying instances in the present case. It will be 
more interesting to examine the work done by the newest 
eight-wheeled Great Western express engines, those of 









































G.W.R. §IX-COUPLED BOGIE ENGINE 


Description. 

Cylinders— 

Diameter ... 18in. 

Stroke 30in. 

Steam ports 3ldin. x fin, 

Exhaust 3lfin. x 44in. 
Boiler— 

CO evs cee 2406, 10in. 

Diameter, outside ... 4ft. 10fin. and 5ft. 6in. 
Fire-box— 

eRe 

Outside oft. x a 

Inside 8ft. 2;;in. x Py Oia, 

Height ... 6ft. 6,in. and 5ft. O/,in. 


108 min. 22 sec. inclusive from Paddington, and reached 
Bristol in 122 min. 4 sec.; the four-coupled passed Bath 
in 105 min. 18 sec. and stopped at Bristol in 117 min. 
3 sec. from Paddington, pin - being practically 3 minutes 
ahead of booked time. But the serious delays encountered 
in the other case left the net times virtually identical in 
the two cases. Both runs were excellent, and the travel- 
ling was the perfection of smoothness and steadiness. 

In the opposite direction I had No. 100, William Dean, 
the earliest built of the six-coupled expresses, but rebuilt 
by Mr. Churchward as an exact counterpart of No. 98— 
with the larger “taper ” or “ coned ” boiler—and differing 
only from Albion in having 200 lb. steam pressure instead 
of the latter’s 225lb. The load was, once more, approxi- 
mately, 320 tons behind the tender. Starting from Exeter 
10 minutes late, we ascended the 20 miles of varying up gra- 
dients—with 2} miles at 1 in 115 continuously—to White- 
ball Summit, in 25 min. 22 sec., our absolute minimum 
up the 1 in 115 being exactly 45 miles an hour. In the 


case of single-wheelers or four-coupled engines, little | 


doubt is felt.as to their swiftness, the question always 
being what they could do uphill with heavy loads. In 
the case of six-coupled engines the problem is reversed ; 


| no doubt exists as to their pulling and climbing power— | 


the doubt often felt is whether they can exercise suffi- 





| at Maidenhead and Southall. 


Tubes— 

Number ... 250 

Diameter ... 2in. 

Length ... ... 15ft. 25,in. 
Heating surface— 

‘aa 1988-65 sq. ft. 

Fire-box ... 154-26 sq. ft. 

Serer 2142-91 sq. ft. 
Area of fire-grate 27-07 eq. ft. 
Wheels— 

Bogie... . Oft. 2in. 

Leading 6ft. 84in. 

Driving 6ft. 84in. 

Traili teeta Tay 6ft. Shin. 
Water capacity of tender... 3000 gallons 
Working pressure : 225 Ib. 
Tractive force 24,450 Ib. 


the “ County” class described and illustrated in previous 
articles. In one instance I had a member of this class, 
No. 3474, County of Berks, well driven by Spackman, 
Inspector Greenaway, M.V.O., being on the foot-plate. 
The load was 305 tons behind the tender. The train was 
the same as in the case of William Dean, viz., the 
12-7 p.m. non-stopping express from Exeter to London. 
In this case our start from Exeter was so nearly punctual 
as to allow but little margin for improving on booked 
time. Indeed, the driver evidently found a difficulty in 
filling up the time allowed, for, after ascending the 
Burlescombe bank, 2} miles at 1 in 115, at a minimum 
rate of 45 miles an hour, he actually notched up the 
engine before getting to the summit, and thus brought 
the speed down to 38°4 miles an hour. Whiteball 
Summit was reached in 24 min. 58sec. from Exeter; 


| Taunton in 34 min. 42 sec. ; Bristol (Pylle Hill Junction), 


after a bad permanent-way check near Dunball, in 78 min. 
46sec. The lowest speed up the Wootton Bassett bank was 
47°4 miles an hour; the usual check at Foxhall Junction 
near Didcot was encountered, and in this case the slack 
lasted 2 min. 2 sec., bad signal checks being met with also 
In spite of all these delays 
Paddington was reached in 3 h. 24 min. 22 sec. from 
Exeter, our arrival being 5 minutes in advance of booked 
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time. The work was unexceptionable, and one’s only | use a pilot with so heavy a load. Evidently, however, 
regret was that the liberal transit time allowed did not | no such idea entered into the driver's head. He attacked 
afford the engine full chance of showing her mettle, even the severe bank with perfect confidence, and covered the 


with a load exceeding 300 tons in weight. 


| five steepest miles, namely, from Wellington to White- 


Another run with one of this class, No. 3479, County | ball, much being at 1 in 80,1 in 81, and 1 in 90, in 8 min. 
of Warwick, Burden driving, and Inspector Greenaway | 17 sec., the absolute minimum at the tunnel being 20°4 


being again on the foot-plate, was remarkable in several ‘ miles an hour. 








Exeter was reached in 82 min. 1 sec. 
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G.W.R. EIGHT-COUPLED GOODS ENGINE 
Descriptron, — 250 
Cylinders— . ee ee 
Diameter... «0... 0. we wo 18in. Length ... ... 15ft. 2gin. 
Stroke... ee eee eee BOD. 7 Heating surface— 
Steam ports : 278in. x 1{in. Tubes... cs 1988-34 sq. ft. 
Exhaust 273in. x 4}in, Fire-box 154-29 sq. ft. 
i Total... ... .. 2142-63 sq. ft. 
Boiier— . Area of fire-grate 27-22 sq. ft. 
B,. secsty ee as .. .. 14ft. 10in, Wheels— 
Diameter, outside ... 5ft. 6in. and 4ft. 10jin. Pony 20.0 cee cee cee eee eee eee eee” BF. Qin. 
- : TGR esi. ss ccs ace ora) ek avy RE 
Fire-box— 5ft. 9i Intermediate ... ... ... ... .. 1 4ft. 7din. 
Outside oft. x ” aft. imine: yes 
aft. 91 nein | oS 
Inside 8ft. 2hin. x bog oes Water capacity of tender... ... .. 8000 gallons 
t. 2fin. Working pressure... ... 200 ib. 
Height ... 6ft, 6,in. and 5ft. Oy,in. Tractive force 31,524 lb. 
respects. The load behind the tender was 290 tons, not at | from the Bristol start, the average speed from start to 


all excessive for so powerful a locomotive, but the weather | 


was exceedingly unfavourable, a gale of exceptional fury 
blowing across the exposed space through which the train 
has to pass between Bristol and Taunton, and impinging 
directly on the side of the train. Soseverely wasits effect 
felt that our speed, which was 65:2 miles an hour passing 
Worle Junction, and which had not been depreciably 
affected by the Bourton rise at 1 in 200, steadily fell step 
by step, while the wheel flanges could be felt constantly 
grinding on the lee rail. Although the road is almost on 
a dead level, the rate steadily decreased from the 65:2 
miles an hour to 60 passing Bleadon, to 56 at Brent 
Knoll, to 52°8 at Highbridge, to 50 at Dunball, to 47 at 
Bridgwater, and even to 46°4 miles an hour passing 
Durston. Here, however, we came in for some shelter as 
we ran through successive cuttings, so that at Taunton 
and Norton we had regained our speed of 60 miles an 
hour, and thus made a good start up the Wellington 
bank. In the circumstances it would not have been at 
all wonderful had we dropped to 20 miles an hour or less 
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Work of Six-Coupled Express Engine Hauling 232 tons 
behind Tender 


up that severe climb of 1 in 80,1 in 81, and1in 90. But 
so well did County of Warwick work that even up the 
steepest bit we were never going slower than 30°2, which 
we maintained to the absolute summit, the final 11 miles 
to that point being run in 14min. 21sec. The 20 miles 
from the summit into Exeter we did in 18min. 55 sec., 
ultimately stopping in St. David’s Station in 85 min. 
10 sec. from the Bristol start. Although this involved a 
loss of 10 seconds in the running, the performance was 
undoubtedly an excellent one, as in similar cases with so 
exceptionally hard a gale blowing right on the side, I 
have known engines of similar power lose time to an 
extent equivalent to fully 10 minutes on that Bristol— 
Exeter run. The actual time occupied for the 754 miles 
was 85min. 10sec. from start to stop, representing an 
average rate of 53:2 miles an hour. 


In former years I have given, since the first advent of | 


the ‘‘Atbara”’ class, several instances of very fine work done 
by them. But quite recently I had an experience with 
one of this type which may compare not only with any 
of those, but also with some of the best achievements of 
the latest-built locomotives. In this case the engine was 
No. 3388, Sir Redvers, driven by Palmer, and the load 
behind the tender was approximately 335 tons.. A some- 
what late start was unavoidably made from Bristol, 
owing to traffic delays in Templemeads Station, but after 
once getting away, a very swift and steady transit was made 
to Taunton, which was passed in 46min. 88 sec. for the 
44? miles. 

Then came the ascent of the Wellington bank, on 
which it would have been by no means unreasonable to 


stop being 55 2 miles an hour. 


Logs of Runs with (A) Engine 3388, Sir Redvers (‘* Atbara” class), 
Load, 335 Tons ; (B) Engine 3479, County of Warwick. Load, 
295 tons. 











Distance 

ex Pad- Stations, &c. A. B. 
dington. 
Miles ch. 

116 2S | Deistol.... ... ... ep) 117 1 132 
124 22 | Bourton... ... ...pass 27 40 10 52 
126 33 | Nailsea... . ae ia 29 48 13 0 
EB ED) iad: "rs 33 17 16 37 
apo 70 | Part... «.. 2 s 5 36 31 20 4 
135 12 | Worle Junction... ... ,, 37 42 21 15 
zoo 643: | Bisadon ww. ww. sss 40 52 24 40 
142 43 | Brent Knoll... ... ... ,, 44 50 28 57 
145 25 | Highbridge... ... ... ., 47 18 32 11 
149 6 | Donball ww ww. ce. 55 51 0 36 56 
151 47 | Bridgwater... ... .. ,, 53 23 40 0 
ee Te 58 53 47 3 
Ce Bs 2 428 53 25 
ae ae "Re ee 6 41 55 39 
170 18 | Wellington... ... ... ,, 12 27 2 140 
oe 20 44 7 47 
174 58 | Burlescombe ... ... ,, 22 4 8 46 
179 4 | Tiverton ... ... ... ;, 25 19 12 49 
181 31 | Cullompton... .. ... ,, 28 27 14 53 
i Be. de ore 32 3 18 38 
186 61 | Silverton ... ... ... ,, 33 8 19 39 
190 40 | Stoke Canon... ... ,, 36 30 22 59 
198 75 | Exeter... ... ... ...arr 23958 | 2 26 42 
quick stop | 























Logs of Two Runs with Engine No, 171, Albion. 
Load, 320 Tons in each case. 








Distance . Pee 
ex Pad- Stations, &c. Albion - Albion a 
: 4-6-0 4-4-2 

dington. 
Miles ch. h, m. 8 h, m. s. 
_ Paddington... ..dep.| 10 51 26 | 10 51 11 
4 3) | Age 4... «ow cco 57 18 | 57 43 
OOS (ME. aes hes das gy 58 44 | 59 9 
7 2% | Hanwell .. ... ... » | 12 098 | 1k 06 
O 7G) TE sac, tis oem gpl i a 2 30 
| (slack) | (slack) 
18 18 | Drayton... ... .. 9 6 19 6 36 
36 18: WEeeey wk. ite, ar 9 16 9 28 
te eae ee 11 21 11 30 
22 36 Taplow Ee Tee avial ies 1517 | 15 14 
24 21 . Maidenhead et haesine af 16 58 
(slack) 
a ie: re 24 4 23 44 
35 78 | Reading ae) sea vas 29 6 28 40 
(very long 
| dead slow) 
41 43 | Pangbourne... ... ... 5) | 37 7 =| 33 58 
48 37  Cholsey beh orb cove LEBLIT 44 40 40 36 
Se ere 49 23 44 53 
56 42 Steventon .. ... ... 45 53 0 48 6 
60 30 | Wantage... ... ... 9 | 57 7 | 51 46 
63 71 | Challow... ... ... 5, | 12 052 54 59 
66 42 | Uffington ... ... ... 9) | 341 | 57 28 
71 44 | Shrivenham... ... ... ;, 841 | 12 215 
Ch (Ok | RO ssc asc nee 95, | 14 43 | 7 40 
(bad re-lay- 
| peoafat 
2 72 | Wootton Bassett .. ,, 19 24 | 14 44 
87 58 | Dauntsey.... ... ... 9» 23 20 | 18 40 
93 77 Chippenham 5 28 20 23 48 
98 25 Corsham i, eee 32 21 28 1 
Ue OR” See eee 35 24 31 41 
104 47 Bathampton... ... ,, 37 41 34 9 
106 69 Bath (service slack in ,, 39 48 36 29 
cach case) (bad sig. 
slack) 
118 68 | Keynsham ... ... 0 o 53 48 22 43 42 
118 28 | Bristol... ... ...... arr.| 12 53 30 12 48 14 





Note.—Watch slightly faster than station times. 


Logs of Runs with (A) Engine No. 100, William Dean. Load, 
320 tons. (B) Engine No. 8474, County of Berks. Load, 305 Tons, 





| | 














Distance | 
ex Pad- | Stations, &c, A, B. 
dington.* | | 
Miles ch. | 
193 50 | Exeter... ... ... ...dep.| 12 17 50 12 814 
190 15 | Stoke Canon... ... pass 24 26 13 54 
OO OO | POGUE aoc ane gp 29 0 18 3 
Ge CR nc So cae cg 30 19 19 25 
Ml 6G | Callompten.... :... .... 45 34 42 22 57 
178 59 | Tiverton Junction ... ,, 87 21 | 26 42 
174 33 | Burlescombe _... = 1213 | 32 10 
173 55 | Whiteball Summit .. ., 43 12 | 33 12 
169 73 | Wellington... ... ... 5, 46 52 | 37 «8 
TOk (06 | FIOM oss. ccs ke 50 34 | 41 19 
162 67 | Taunton... ... ... ,, 52 6 | 42 56 
157 4 | Durston ; 56 46 | 47 57 
(re-laying | 
slack) | 
151 22 | Bridgwater 3 ees 1 219 | 53 41 
| (bad re-lay- 
ing slack) 
144 78 | Highbridge... ... ... ,, 8 44 i ae 
134 67 | Worle Junction... ... ,, 17 50 11 45 
EMD as iane ays. 50d as 23 27 | 16 0 
a ¢ fe 29 35 | 21 32 
119 7 | Bedminster (slack) ... ., 34 41 | 25 48 
118 58 | Pylle Hill Junction 36 0 | 27 «(0 
SO ee eae | 
116 78 | Bristol East(slack sig.) ,, 40 85 | 30 16 
113 58 | Keynsham... ... ... ,, 45 54 | — 
106 69 | Bath(slack)... ... ... ;, 53 41 42 10 
tN J 2” SEAS SS a Pra ley te 59 56 | — 
98 28 | Corsham... ... ... 45 2 4 42 | a 
93 77 | Chippenham... ... ,, 924 | 57 57 





* Vid Bristol relief line. 
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\s0 4 Empty 
5/0 ---4 
G.W.R. SIX-COUPLED TANK ENGINE 
Description. ee 7 . 289 
Cylinders— REMIND os5 case) éae:. fess aut Sev ea _ is 
ONE 5 os8! sce = cee tee ew ee Length 4. oe ose ose ete ane one Lit yy 
BREROMED. S ies. edi var “dan, 60a, eso! 43 SIONS ¥. Heating surface — 

Steam ports 8liin. x 1fin, Tubes... ... ... 1396-58 sq. ft. 
Exhaust 3l4in, x 44in. Fire-box ... 121-31 sq. ft. 
Boil .. ar 1517-89 sq. ft. 
. Area of fre-grate 20-35 sq. ft. 

Barrel i ary cote Jas, oust ae Wheels— 

Diameter, outside ... 5ft. O}in. and 4ft. 53in. Pony truck 3ft, 2in. 
‘ire-t Intermediate ... 5ft. 8in. 
Fire-box— Pre Driving i 5ft. _ 

Outside ... ... > _ oft. din, Intermediate ... 5ft. in. 

— set ek ee ames ae gee vet Radial truck ‘ 3ft, Sin. 
Inside Gft; 2hin, x Gane Water capacity of tank 2000 gallons 
: ; Sft. 2yin, Working pressure dh /assns ice gs: ae 
Height .. 6ft, O/gin. and 5ft. 0,,in. Tractive force... ... ... 1. see ose 20,086 Ib, 
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Logs of Runs with (A) Engine No. 100, William Dean. (B) Engine 
No. 3474, County of Berks (conrinued), 











| 
Distance | 
ex Pad- Stations, &c, A. B. 
ding ton. * | 
Milesch, | 
87 88 | Dauntsey ... ... ...pass) 215 4 2 3 56 
82 72 | Wootton Bassett ... ,, 20 38 9 31 
CF) Be, | ras ane Sake gyt 26 54 15 40 
71 44 | Shrivenham... x 32 14 21 11 
66 42 | Uffington .. ... 0. 4, 36 46 25 46 
CS ee 38 53 28 8 
60 30 | Wantage Settasianc areola 42 9 31 16 
56 42 | Steventon ... ... ... ., | 45 32 34 43 
(long slack, 
signal) 
53 9 | Didcot (sig. slack) ... ,, 48 44 39 31 
TO TN aac hn ce, 56 54 48 17 
41 43 | Pangbourne... ... ... ,, 3.0 1 5117 
(a EO ll re 5 12 56 16 
3 0 | Twyford a 10 0 3 0 48 
(bad sig. 
slack) 
24 21 Maidenhead ae as 16 10 7 23 
ye 2 17 47 9 16 
a ee OO eee 21 22 13 3 
1c ep | ae i: = rr ree 26 16 17 59 
(bad sig. 
slack) 
Oo 6 Fieeiial «2.6 6s us 30 20 22 29 
‘a 2s er 32 0 24 22 
Ge |” eee 33 32 26 0 
4 19 Acton ... os 34 54 27 24 
(sig. slack) 
—_ Paddington... ...... arr.) 3 40 24 3 22 36 





* V:a Bristol relief line, 








MODERN ECONOMICAL STEAM 
AND TURBINES. 
No. IJ, 

SrezaM engines and turbines are now built of great 
power, and are wonderfully economical when compared 
with results obtainable at the commencement of the 
last century. It is the intention of this article to 
place before our readers a few results obtained with 
some of the most modern engines and turbines now manu- 
factured. These will be divided into three classes, viz. :— 
(1) Slow-speed engines; (2) high-speed engines; (3) steam 
turbines. 

As representing the three types, and showing approxi- 
mately the space occupied under the most favourable con- 
ditions, a horizontal and vertical slow-speed engine, a high- 
speed engine, a horizontal and a vertical turbine, each of 
about 1000 brake horse-power, are illustrated, drawn 
to the same scales, in Figs. 1, 2, 3,4, and5. The com- 
parison is somewhat surprising. The speeds at which 
the various generators will run is given in the 
illustration; there we have a range from 75 to 1000 
revolutions per minute. 

As the slow-speed engine was the first in the field, 
it will be the first described, after which the high-speed, 
and then the turbine will have their turn. 

One of the oldest and largest builders of high-class slow- 
speed engines from whom information is obtainable is 
Messrs. Hick, Hargreaves and Co., Limited, of Bolton, 
Lancashire. This firm manufacture engines of the Cor- 
liss type, and most generally use the old Spencer-Ingliss 
type of valve gear, and all cylinders are jacketed on the 
barrel on the thoroughface principle. The receiver 
between the cylinders is also jacketed with steam at 
boiler pressure. That this type of engine is economical is 
shown by the following results of tests. 

A pair of horizontal cross-compound jet-condensing mill 
engines of 1400 indicated horse-power, working with steam 
at 160 lb. and 180 lb. per square inch, superheated to 
about 450 deg. Fah., gave the following results :-— 


ENGINES 


Test of 1400 1.H.P. Horionta! Compound Condensing Engines. 


No, 1 test. No, 2 test. 


Date of test 





... May 18th, 1900. June Ist, 1900. 





Diameter of high-pressure cylinder 26in. 26in, 
Diameter of low-pressure cylinder 54in. 54in. 
Length of stroke... ... ... ... 5ft. 5ft. 
Revolutions per minute... ... ... 6C 60 
ed eee 10 hr, 10 hr. 10 min, 
Atmospheric pressure per mercurial 

barometer Beek case, G40 - coe 29-7 29-8 
Vacuum per gauge ... 27-4 


27-6 
61} deg. Fah. 


Temperature of injection water ee 03 deg. Fah. 
” b ” 


Temperature of discharge water .... 93 
Average boiler pressure per indi-, 


ae eer eS 175 Ib. 155 Ib. 
Temperature of steam at engine 

stopvalve ... ... ... ... .... 453 deg. Fah. | 448 deg. Fah. 
Drainage from high-pressure cylin- 

der jacket and receiver jacket ... 1915 Ib. 1818 Ib. 
Drainage from low-pressurecylinder 

jacket and receiver . 1105 Ib. 1176 lb, 
Drainage, total... ... ... ... ... 3020 1b. 2994 Ib, 
Drainage total per horse-power per, 

Mca GF Neiad vend axe a acs +237 Ib. +228 Ib. 
Average of ten sets of indicator| 

CIAGTAING dee ses, ine ans. vos) 1200-9.H.P. | 1201:96-H.P. 
Total weight of feed-water ... . 143,345 lb. 151,301 1b. 
Feed-water per indicated horse- 
“* power per hour, including jackets| 11-1 lb. 11-51 Ib, 
Steam per low-pressure diagrams at 

release per horse-power per hour| 8-67 lb. 9-12 Ib. 
Number of boilers ... ... 3 3 
Dimensions of boilers _... 8ft. by 380ft. | 8ft. by 30ft. 
Grate surface per boiler ... 42 sq. ft. 42 sq. ft. 


Duration of test 2... w. 
Temperature of gases (taken from 

main flue) .. ... .. ... ...|595 deg. Fah. | 595 deg. Fah. 
Temperature of feed-water ... ... aoe. Fah. | 614 deg. Fah. 
Total quantity of wood consumed} 124 Sajens 134 Sajens 
Wood consumed per 1000 indicate 

horse-power per hour ... ...| *922 Sajens 


10 hr. 25 min. 10 hr. 55 min. 





957 Sajens 


{ 





Sample sets of indicator diagrams are given in Fig. 6. 
These engines have been working since 1898, and the 





! 








tests were made in 1900. They show exceedingly good 
results, and what can be obtained every day in practice. 
With a higher degree of superheat, no doubt the con- 
sumption would be well under 11 lb. per indicated horse- 
power, which is a very economical result, or 12 lb. per 
brake horse-power. Messrs. Hick, Hargreaves and Co. 














This is a very economical result, and, assuming the 
mechanical efficiency of the engine at 89 per cent., gives 
a consumption of 11°15 Ib. per brake horse-power per 
hour—an excellent result. 

The results of six tests made on engines driving electric 
generators supplied by Messrs. the Wallsend Slipway and 
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FLOOR SPACE OCCUPIED BY STEAM ENGINES 


have of recent years always advocated the use of com- | 
pound engines in preference to the triple-expansion type, | 
as being equal in economy in the long run to the best | 
triple-expansion engines of the slow-speed type, when | 
extra initial cost and complication are taken into con- | 
sideration. There is, no doubt, a great deal to be said in 
favour of this, as superheated steam has practically done 
away with the necessity for slow-speed triple-expansion | 
engines, from an economical standpoint. In the case of 
high-speed engines, the triples with superheat appear to | 
be far away the most economical. 

Some very economical triple-expansion engines have 
also been built by this firm, as may be seen from the 
following test of a three-cylinder triple-expansion engine 
working with steam at 200 lb. per square inch. The | 
cylinders were 19in., 29in., and 46in. diameter by 4ft. | 
stroke, running at 80 revolutions per minute. The 
cylinders were fitted with Corliss gear and unjacketed. 
The receivers, however, were jacketed with steam at full 
pressure. A number of trials were made on this engine, 
and the results were practically uniform. They were 


Tests of Engines Driving Electric Generators, 


Engineering Company, Limited, for the Newcastle-on- 
Tyne Electric Supply Company’s power station at Wall- 
send, are given below :— 

These engines have cylinders 17}in., 28}in., and 48in. 
diameter, by 36in. stroke, and run at 100 revolutions per 
minute, and indicate 1000 indicated horse-power, with 
steam at 200 lb. per square inch. 

The tests are particularly interesting, as they show great 


| uniformity in steam consumption perindicated horse-power 


at varying loads—a very desirable feature. Of course, the 
mechanical efficiency of the engine becomes very much 
reduced at the lighter loads, which accounts for the large 
increase in steam consumption per brake horse-power. 


| The tests also show how little is gained by the use of 


jackets. 

The engines are of the vertical type, with Corliss valves 
to all cylinders, and the tests were made in the presence 
of the most competent authorities. The results very 


| closely agree with those given previously of a triple- 


expansion engine by Messrs. Hick, Hargreaves, and fully 
illustrates the economical working of the Corliss engine. 


Three-crank Triple-exrpansion Engines at Wallsend. 


Tests with Cylinders Jacketed and Unjacketed 





September 

















and, toe. | 
Trials at various loads, May 5th, 1901. I.P.and L.P.)  Gviinders 
Cylinders jacketed. jackets aa a ae ie 
only in use. J Fi 
} Load. | 4Load. #Lcad. | Fullload. Full load. Full load. 
Mean pressure of steam at engine, lb. persquareinch ... 200 200 198-5 199 194 192 
», temperature of steam at engine, deg. Fah. ... ... 435 _ 456 471 474-5 467 476 
5, superheat of steam at engine, deg. Fah. ... ... ... 47-5 68+5 84 87-4 2 914 
») pressure in I.P. receiver, lb. per squareinch ... ... 10 22 42 fe 60 62 
” ” L.P. i ps a Me 6in. vac 2 1b 6 13 10 94 
fe: " H P, jacket i ot) ae 200 198-5 | 199 * a 
- ss LP; a ‘i * fares 25 43 49-5 60 37 _— 
is ‘ig L.P. a os + ee 9 8 7-75 9-25 12} —— 
»» vacuum in condenser, inches... ... ... ... .. «.- 25 25 254 26 26 25-6 
,, temperature of condenser steam, deg. Fah. ... ... 91 95 102 111-5 112 1084 
», temperature of circulating water at condenser inlet, ¥ cs ie x 
hy ee ee ee eee 72 73 76 81-5 82-4 79 
,) ise of temperature of circulating water, deg. Fah.... 5 9-5 11-5 17-5 7-8 8 
», revolutions per minute by revolution counter... ... 99-3 98-7 99-2 100-3 101-4 102-4 
Referred mean pressure to L.P. cylinder Sab ues oh 11-14 18-28 26-04 35-66 30-85 80-56 
Mean I.H.P. developed in H.P. cylinder ... .. ... ... 190 268-5 328 327-5 343 360 
” » ee Ee: SS oe ae ge 79 153 _ 244 390-5 314 330 
ae * 7 ee ee 172-5 -278 459 373 340 
sc COI se gS es ie pes ae | 594 850 = |_1,177 1,030 1,030 
Total weight of steam used by engine, Ib. perhour... ... 3631 £967 8439 12,284 10,663} 10,7174 
Proportion used in jackets percent. ...0 0... ewe 9-9 7-45 4-67 2-48 3: _ 
Total weight of steam per I.H.P. hour, Ib. ... Sig. slat 9-98 10-03 9-94 10-42 | 10-35 | 10-4 
Output in kilowatts, by wattmeter... 0... 2. 0.0... 167 | 332 502-5 719 25 609 
Water per kilowatt hour lb. ...0 2.00... 00. eee wee oes 21-74 18 16-8 17-08 17-06 17-6 
- x 7 - Electrical horse-power 
ae ee (Ratio Indicated oe 61-57% 74-9 79-2 81-7 81-4 79-3 %, 
assuming efficiency of alternator to be 95 per cent. | 
Mechanical efficiency of engine, including bearing 
losses (Ratio THLE) sae igen, 78-85, | 83-8 86 85-7 £3-5 % 


made during ordinary working by the purchaser’s engineer 
and stafi, and were very carefully taken. 
asin Secsecchy Feb. 10th, 1899 
Length of trial ... sav «itt edu » soe, Gan 
Revolutions per minute... ... ... ... 80 
Steam pressure at boiler... 200 Ib. 
Corresponding temperature ... 388 deg. Fah. 
Temperature at engine ... 550 deg. Fah, 
Extent of superheat... 162 deg. Fah. 
Average power... ... 0... 2... os 1187 LHP, 
Mean pressure referred to low-pressure 


Co le ETE 35 lb. per sq. in. 
Feed-water per hour gross 11-442 1b. 
Used by feed-water... ... None. 
Drained from steam pipes... ... ... 145]b. 
Feed-water per hour used by engines... 11,297 Ib 
Feed-water per hour per I.H.P. gross... 10:061b 
Feed-water per hour per I.H.P. net ... 9935 1b, 


+ HP. jacket not in use, 


As illustrating the economical performance of a very 
slow-speed Corliss engine, the principal particulars of a 
test made on a vertical triple-expansion pumping engine 
made by Messrs. Hathorn, Davy and Co., Leeds, for the 


_ Leeds City Waterworks, are given. 


The engine is of the three-cylinder, three-crank, fly- 
wheel type, fitted with surface condenser. All valves 
for the three cylinders are of the Corliss type. The 
cylinders are steam jacketed; the high pressure and 
intermediate-pressure with full pressure, and the low- 
pressure with steam at about 50 lb. per square inch. 


The receiver between the intermediate and low-pressure 


cylinder is also steam jacketed. 

The clearance volume in all cylinders are very small 
indeed, and are as follows :—High-pressure equals 2°38 
per cent. of cylinder volume; intermediate-pressure 
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cylinder equals 1°72 per cent. of cylinder volume; and 
low-pressure cylinder equals 1°65 per cent. of cylinder 
volume. The cylinders are l5in., 25in., and 40in. 
diameter by 36in. stroke, and piston-rods to all cylinders 
are 3jin. diameter. The consumption was measured by 
a amount of water delivered from the surface con- 
denser. 


Duration of trial... .. am 12 hours 
Total revolutions in 12 hours . oe 29,942 
Revolutions per minute Seieeoul ace 34-64 
Pump delivery gauge, mean pressure Sa 314-6ft, 
Pump suction gauge, mean pressure. . 27-7ft. 
Head on pumps in feet, by pressure gauge... 286 - 9ft. 


Mean steam pressure in valve chest by gauge 135-96 lb. per sq. in. 
Mean steam pressure, absolute... 150-50 ” 
Mean gauge pressure high- pressure receiver 33-92 
Mean gauge ape intermediate- — 

receiver ee Oe a er ie ee 
Mean vacuum ... 27 -79in. 
Absolute pressure in condenser... 0-89 Ib. per sq. in. 
Temperature corresponding to condenser 

a a re es 


Condensed Steam and Jacket Water. 
Total steam through cylindersin 12hours ... 22,129 Ib, 
Total jacket water in 12 hours .-- 4129 Ib. 


Total steam in 12 hours ... 26,256 Ib. 
Cylinder steam per hour ... 1843-9 Ib, 
Jacket steam per hour 344-1 Ib. 
Total steam per hour a 2188-0 Ib. 
Jacket steam per cent. of total steam... ... 15-72 


Taken during = ae at Higher Pressure 
May 1900 


HP oanar 645:74/HP 

LP Oinder 64293 (HP 

Tote/ 1288-67 LHP 
—_. = 














=... es 


Taken during oh, te at Lower Pressure 
1300 





WP oar 670-75 LHP 
LP Cylinder 665 52 /HP 
Total 1336:27/HP 4 

















Ludicatory Measurements. 


Indicator diagrams were taken every half hour from 
the engine cylinders, and every half hour from the 
pumps. 

Mean effective pressure, pounds per square inch :— 


op. Bottom. 
High-pressure cylinder... ... ... 49-06 .. 48-17 
Intermediate-pressure cy linder ... - aid 17-41 
Low-pressure cylinder ... ... ... ... ... 9°46 10-48 
Indicated horse-power :— : 
High-pressure ne top. 27-30) FO. 
"bottom... 11) 25-18) _ 
Intermediate- -pressure cylinder. top .. 26-47 | 5.7 
, bottom .. 26-29f 53:76 
Low- pressure cylinder, top ... 37-42 | mor 
" potto a1-o9f -- “8°51 
Total indicated horse- -power 183-70 


Mean effective pressure in pumps “from 
pump diagrams ... ... 

Mean effective pressure in ‘pumps “from 
pump diagrams... .. sie), eee 

Pump horse-power from diagrams 


123-7 lb. per sq. in. 


285 - 5ft. 
166-7 


Calculation of Results. 


Engine results :— 
Water pumped per hour, slip eee 
Water pumped in12 hours... . 


18,540 cubic feet 
1,388,000 gallons 


SOUTH AFRICAN RAIL- 
WAYS. 
(From our South African Correspondent.) 

THE report of the general manager on the working of 
the Central South African Railways for the year ending 
31st December, 1904, affords an opportunity of reviewing 
the work that has been done since that time during the 
late war when the assets of the N.Z.A.S.M. and the 
O.V.S.S. were taken over by the Imperial Government, 
and united for joint working as the Imperial Military 
Railways, which title was changed to that of C.S.A.R. 
when the combination was handed over to the civil con- 
trol vested in the Inter-Colonial Council. 

These railways had in 1898 an open line of 717 + 392 
= 1109 miles. The former line consisted of a track of 60 lb. 
rails, with the exception of that from Komatipoort to 
Waterval Boven, which was laid with 52 lb. rails. Consider- 
able progress has been made towards the entire re-laying of 
the line with 80 lb. rails, so as to allow of the heaviest 
type of engine being used. The extent of re-laying 
accomplished during the year 1904 was 420 miles, the 
section dealt with being that from Springfontein to the 
Vaal, from the Vaal Bridge to Langlaagte—this, however, 
being new construction—a double track between Lang- 
laagte and Germiston, and a single track between 
Germiston and Pretoria. It will be seen from the map 
which I send herewith that this innovation gives a con- 
tinuous length of 80 1b. rail from Pretoria to Spring- 
fontein, exactly where an accelerated train service was 
most needed. Great economy will result from the entir« 
re-laying, as is amply shown in the statistics given below. 
It enables a more powerful class of locomotive to be 
employed, capable of hauling heavier loads, both pas- 
senger and goods, as well as effecting a reduction in the 
running time, both of which are important factors in 
cheapening the cost of working and in increasing traffic. 

Six new types of locomotives have been introduced on 
the system since the British occupation. These vary 
from the 6th class, with a traction force of 16,997 lb. and 
a weight of 46 tons, to the F class, with a traction force 
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of 24,960 lb. and weight 78 tons. As contrasted with 
them, the N.Z.A.S.M. largest locomotives, now called the 
B class, had a traction force of 19,399 lb. with a weight of 
46 tons. 

The engines now in the possession of the C.S.A.R. are 
the following :— 


Type. Number. 
Class A ae ee ee 
Class B Gsst sake: Gee. vee ioe. suse 164 
Class C Basi, nae’ yobs? ‘eesie ceeds ceamuetetodecs 3 
TE ack nc Ghee see: rand» Gaveveraedss Oe 
5th class aan eva: Ges east Parades 17 
6th class 40 
7th class 28 
PURO, osc cds, —casipsect sicko 100 
ne eso me 5 
10th class .. ee ee 
BUND fice. ice, aes: and.” neaee cesar ee 

Rack ... ese, bee R Wed nisin Mawel 4 
Kitson “Meyer 1 


a ores 

There are also 23 obsolete and useless engines. 

An E class Reid engine introduced during the war has 
been successfully converted from tank to tender. Two 
pairs of wheels were removed, making the engine eight 
instead of ten coupled, the removed wheels having been 
held responsible for derailments. An old 4th class 
tender was fitted, giving more coal and water capacity, 
and enabling the engine to run without a tank attached. 
This engine is now more comfortable to the staff, and hauls 
the same load as she did before conversion—in fact, is 
generally more suitable for her work. The cost of convert- 
ing the remainder will be about £180 each, excluding cost 
of tender, which is set off by the value of the tank trucks 
set free. The number of trucks and coaches has been 
largely increased and improved since the pre-war days. 
The bogie stock is the later importation, and runs very 
successfully. 
The total length of railway—including double and 
single track—open for traffic on 31st December, 1904, 
was as follows :— 


Effective head by pressure gauge ae” 
Pump horse-power by pressure gauge 167-6 
Consumption of steam per hour... 2188 Ib. 
Steam per pump horse-power 13-05 Ib. 
Indicated horse-power . 183-70 
Steam per indicated horse- power hour 11-91 lb 
Mechanical efficiency Ee 913 











Section. Miles. 
Northern Division ... 505: 
Central Division 506. 
Southern Division ... 507: 
Harrismith—Aberfeld y... 204 
Total .. 1540 





The above table includes the undermentioned lengths 
of new lines :— 


Division. Railway. Miles, — a 
Central ... Lyttelton Junction to Canton- 
men ea 1st Jan., 1904 
a India Junction to Langlaagte 184 Ist Nov., 1903 
« Braamfontein to aainalaitaid 
(double line)... .. 194 4th Sept., 1904 
pe — Junction to V ereenig: 
3 12th Dec., 1904 
Southern... Senps Branch .. October, 1904 
{ Portion in1903, 
Pr Waterworks to Modderpoort... 624 rr 
Ls June, 1 
Total 1524 


Towards the end of the year the line from Vereeniging 
to Langlaagte was opened for public traffic. As this new 
line affords a shorter route to Johannesburg, and is also 
laid with the heavy rails—80lb.—a considerable saving 
of time in the running of the fast passenger trains from 
Capetown has been effected since its opening, in compari- 
son with the old route through Germiston. 

At the end of 1904 the undermentioned railways were 
under construction :— 


a Length When opened or 
Line. (tiles). y for trafic 
ee en. 48 Ist February, 1905 
Aberfeldy—Bethlehem : 45 Ist March, 1905 
Klerksdorp—Fourteen Streams . 1444 December, 1905 
) <siiilaiaaagea ee i Uncertain 
aseru - 16: Uncertain 
Parys... .. ae 20} June, 1905 
Premier Diamond . aoe) tics 6 March, 1905 
Total... 405} 


The following is a list of new railways projected but 
not actually under construction :— 


Miles. 
Machadodorp—Ermelo... 71 
Springs— Witbank... i. 56 
Pretoria—Rustenburg . S 


Krugersdorp—Mafeking ORIOL ARES 


Bethlehem—Kroonstad___... 82 
Modderpoort—Bethlehem ... 113 
Ladybrand Branch 64 
Jagersfontein—F: ‘auresmith .. 8 
Bloemfontein—Kimberley ... th avy wee 
Vierfontein—Kroonstad ... ... ... ... .. 52 


Total.. 711 


When the above- nentienel Lines are meme for traffic, 
the approximate length of the whole system will be 
2654} miles, or considerably in excess of that of any other 
system in South Africa. 

The Machadodorp-Ermelo line was provided for, under 
an agreement with the Ermelo Railway Company, 
Limited, and a Government guarantee of the late South 
African Republic, and the start on its construction can- 
not now be long delayed. The Springs-Eastward line 
will connect with this at Klipstapel, a point about 19 miles 
north of Ermelo, and it is the intention eventually to 
extend thence to the Swaziland border, to form a 
junction with the proposed new line from Lorenzo 
Marques. 

The Natal Parliament has recently ratified the agree- 
ment for the construction of the Bethlehem-Kroonstad 
line, and in virtue of this fact, the Inter-Colonial Council 
becomes obliged to proceed with the Modderpoort 
Bethlehem extension. The construction of the Vierfon- 
tein-Kroonstad branch is also thus assured. 

Regarding the Springs-Wilbank line, the draft agree- 
ment with private individuals has not been accepted, 
owing to expressions of public feeling in the matter, and 
the Inter-Colonial Council is now advised by the com- 
mittee to soon one of seven alternative routes proposed 
by the general manager, and to construct the line at 
public expense. This line will be absolutely necessary to 
prevent a coal famine in the future on the Rand, if the 
anticipated mining activity occurs. 

During the latter half of 1903 it became evident that 
the continuance of revenue from the railways, on the 
anticipated realisation of which increased expenditure on 
new works in various directions had been authorised, 
would not be realised in 1904, and that a shrinkage of 
traffic was rather to be expected. Measures were 
accordingly taken to effect economies wherever possible. 
The outlook was such that it was deemed advisable to 
summon a special meeting of the Inter-Colonial Council 
in March, 1904, to consider the altered financial prospects. 
Unfortunately, the shrinkage proved even greater than 
was expected, and the greatly reduced estimates for 
1904-5, which the railway committee determined to sub- 
mit to the Council, have not been attained on the average 
during the first half of the financial year, but the general 
manager, in hic report, anticipates on good grounds from 
the present outlook that the total revenue will be reached 
for the financial year ending June 30th, 1905. Under the 
circumstances there has been no other course to 
adopt than to diminish the train service, and to effect 
reductions and economies in every direction possible, 
reorganisation and retrenchment having been the pre- 

vailing features of the calendar year just closed. 

The train mileage run in 1904 and 1903 respectively 
was 7,418,243 miles and 9,157,567 miles, showing a reduc- 
tion of i? 739, 324 miles. This reduction is in a large 
measure due to the use of more powerful engines and to 
better working generally. 

The earnings and expenditure per train mile for the two 
years are :— 


Earnings Expenditure Net 
Year. per per Earnings per 
train mile. train mile. train mile, 
S- iGs S. -ds ® - 
1904 12 4-4 7 9-3 4 7-1 
ne Ht $9. ... 0: 86 4 0-8 
Increase in 1904 0 7-5 ... 0 0-7 0 6-8 


Both increased earnings and expenditure are due to 
heavier loads being hauled. 
The net increase of 6°8d. per train mile in earnings 





cannot be considered other than highly satisfactory, when 
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it is borne in mind that both goods rates and passenger 
fares were reduced in July, 1903, and that there was a 
considerable falling off in through goods traffic. 

As compared with 1903, the results of working show as 
follows :— 


Particulars. 





Average number of miles worked during the whole year 
Gross earnings ... ais | Sis 4d cae ae, Sen Ov 
Working expenses . cael ete aed, ae 

Surplus of earnings over working expenses. 
Percentage of working expenses to earnings . 

Earnings per average mile worked ... ... 

Working expenses per average mile worked 

Net return per average mile worked... .. 

Train miles run Beh cit ace ae 

Earnings per train mile... ... ... 

Working expenses per train mile 

Net return per train mile ‘ 

Paying goods tonnage ... ... 

Departmental goods tonnage 

Total goods tonnage 

COmPRING FOVONUO. 20. oss ste) cere see 

Goods revenue (including live stock)... 

Miscellaneous revenue ... ... 0... « 

Miles open for tratlic on 3lst December 

Locomotives in traffic on 3lst December ... .. 
Passenger vehicles in traffic on 3lst December 

Goods vehicles in traffic on 3lst December 

Brake vans in traffic on 3lst December ... ... ... 
Total number of persons (white) employed on 3lst December 


The following figures, giving the results of working in 
1898 and 1904, are not without considerable value, 
although it is not possible to make an accurate com- 
parison owing to the entirely changed conditions :— 


1898, 1904. 

Miles open nS aa 1109 ; 1490 
(ross earnings eS Be . £3,047,544 £4,587,779 
Working expenses... ... ... ... £1,670,802 £2,885,149 
Surplus of earnings over working 

expenses ... aeen. Sud.» Saecs, oon “iene ae £1,702,632 
Percentage of working expenses to 

UN ss cee ais, 660s Aes. Ses 54-8 aay 62-9 
Earnings per open mile gee £2748 ie £3079 
Working expenses per open mile ... £1507 £1936 
Net return per open mile ... cas £1241 $66 £1143 
Train milesrun ... ... ... . see 9y462,879  ... 7,418,248 
Earnings pertrainmile ... ...... lls, 1-9d. ... 12s, 4-4d. 
Working expenses per trainmile ... 6s. 1-4d. ... 7s, 9-3d. 
Tonnage carried, through... ... 667,415 . 1,453,349 
Tonnage carried, local ... ... ... 1,639,469 ... 2,785,466 
Tonnage carried locally, excluding 

eal, sand, bricks, stones, railway 

SNE Cae. Gk ol Ges” ee ; 202,564 327,081 
Passenger revenue Ate 770,676 1,112,821 
Passenger revenue, throug 315,708 381,909 
Passenger revenue, local 454,968 730,912 
Geods revenue ..: ... £2,032,701 £3,045,332 
(soods revenue, through £1,428.179 £2, 169,688 
Goods revenue, local ... £604,522 £875,645 


Average revenue per ton, local and , 
RONNIE coe dee, ct | ied vidact* tre ROM 14s. 4-4d. 
The advance in economical working is sufficiently 

apparent, and further comment is unnecessary. It may 
prove in the future that one or two of the new exten- 
sions of the system may initially prove unpaying, but 
ultimately the success of the undertaking cannot be 
questioned. 








MUNICIPAL ENGINEERS AT EDINBURGH. 


Tue tenth annual convention of the Incorporated 
Municipal Electrical Association was held at Edinburgh, 
Glasgow, and Aberdeen during the week ending July Ist. 
The reading and discussion of six papers, and the annual 
meeting of the association formed the business part of the 
programme, while numerous civic receptions, luncheons, 
and excursions to places of interest in the Highlands, 
provided the lighter and more social side of the week’s 
work. The municipal electric supply stations of 
Edinburgh, Glasgow, and Aderdeen were also thrown 
open for inspection by the members and associates of the 
society, so that a very varied programme of work and 
recreation was placed before the visitors when the conven- 
tion opened on Tuesday, June 27th. 

The papers read and discussed dealt chiefly with 
questions of cost and supply. The municipal element in 
the membership consequently was much to the front in 
the discussions, two of the six papers being contributed 
by the chairman and the deputy chairman, respectively, 
of electricity committees. Practically one half the 
membership of the association is drawn from the 
municipal committees of city and urban electricity 
supply undertakings, and last year at Nottingham some 
dissatisfaction was expressed with the highly technical 


character of the papers read, and of the discussions upon | 
them. An attempt to remedy this defect was therefore | 
made in drawing up this year’s programme, and papers of | 


a purely technical character were entirely absent from the 
= of the meeting. It may be questioned whether 
the council of the Association would not be acting more 
wisely if they would in future arrange for three papers of 
each class to be read and discussed at each year’s gather- 
ing, since then neither the electrical engineers nor the 
municipal councillors could find ground for complaint as 
to the character of the programme. As regards the 
conduct of the working sessions, the Association is well 
managed. The papers are all printed in advance, every 
member and visitor is supplied with copies, and in nearly 
every case the paper is read in abstract, so as to allow 
adequate time for discussion. The plan of limiting the 
number of papers for each morning to two is also another 


good feature of the Association meetings; since by this | 


limitation a more thorough and adequate discussion of 
the subject dealt with, is obtained. If we might suggest 
one improvement for the council’s consideration, it would 
be that more care should be taken in the choice of the 
balls or rooms where the meetings are held, and that 





wherever possible a hall of adequate size, properly 
ventilated, and situated in a quiet locality, should be 
selected for the meetings. At Edinburgh the audience 
crowded into the Grand Hall of the North British Hotel 
were nearly asphyxiated before the close of the Tuesday 
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morning meeting, while at Glasgow on Wednesday, 
suffocation was only warded off by opening windows and 
submitting to a deafening clamour from the passing 
street traffic. In each place a more suitable hall could 
no doubt have been obtained, if more attention had been 
given to the matter. Since the Association is well pro- 
vided with funds, and has a balance in hand of £187, 
there is no need for it to be parsimonious in the matter 
of renting a suitable place for its meetings. 

The convention was opened by a welcome from the city 
authorities, the Lord Provost, Sir Robert Cranston, and 
the convener of the Electricity Committee, Mr. Councillor 
Stevenson, being present, and making short speeches of a 
cordial character. 

Mr. Frank Newington, chief electrical engineer of 
Edinburgh, this year’s president of the Association, then 
delivered his presidential address. Below we give an 
abstract of the more important portions. 

Dealing first with the growth of the society, the 
President gave figures showing that the membership had 
increased nearly fourfold since its inauguration in 1895, 
the number now being 391, as compared with 114 at the 
earlier date. Questions of finance relating to the muni- 
cipal electricity undertakings were next touched upon, 
and Mr. Newington stated briefly his opinion regarding 
the much-discussed subjects of (1) depreciation, (2) period 
of repayment of loans, (3) disposal of surplus or profits. 
A depreciation fund, in the President's opinion, should be 
formed in order to replace out-of-date plant before the 
period of the loan terminates, since the experience of the 
past ten years has shown that both steam engines and 
dynamos become out-of-date long before they are worn 
out, and that the scrap value of such plant is very small 
compared with its original cost. As regards the period of 
repayment of loans, the President stated that the Asso- 
ciation, as a body, had carefully considered the question, 
and had come to the conclusion that the average life of 
electrical plant was about thirty years. This, therefore, 
should be the period of repayment, and not the shorter 
terms which the Local Government Board had been 
insisting on in recent inquiries. This opinion did not, it 
may be remarked here, harmonise well with the preceding 
one, since if plant is only of scrap value in ten years, 
thirty years is three times too long a period for repay- 
ment of loans. The disposal of profits varied greatly in 
different undertakings, and no fixed rule had yet beon 
arrived at. The usual plan of taking a lump sum from 
the surplus of the electricity undertaking to meet a 
deficiency in the general rates met with the author's 
objection, since this plan was making the poor pay part 
of the taxation of the rich,in districts where tramways 
were largely used. The other subjects dealt with were 
(1) the competition from the gas companies for public 
and private lighting, (2) wiring, (3) lamps, and (4) the 
use of electricity for power purposes. 

The President was accorded the usual vote of thanks 
for his address on the motion of Prof. Kennedy, and the 
paper by Mr. Councillor Sinclair, Chairman of the Swan- 
sea Electricity Committee, upon ‘“ Local Factor—its 
Effects upon an Electricity Station,” was then read in 
abstract by the author. 

Councillor Sinclair has been making a special study of 
the extent to which each class of consumer affects the 
load factor of an electricity station, and his results were 
plotted in a series of curves, of considerable interest and 
| value. The classes of customer considered were those 

using electricity for (1) private lighting, (2) public lighting, 
(3) power, and (4) tramway purposes. In the following 
paragraph the author explained the plan used in con. 
structing four diagrams which represented the results 
arrived at in these cases :— . 
| These charts are neither in any way typical of any station nor 
ideal, but simply form an illustration of what might be done in 
| common — in a town of 100,000 to 150,000 inhabitants and a 
| station of 1500 to 2000 kilowatts. They do not interpret the load 
| on any particular day of the year, but what might be termed the 
| average loads of 363 days reduced to one, but with, in each case, 
| the maximum kilowatts reached. Of course, the usual irregulari- 
| ties of the daily curves are left out, and the figures, like the 
| charts, are merely illustrative, 

The maximum load factors which could be obtained 
from these four classes of customer were stated by the 
| author to be as follows :—Private lighting, 10 per cent. ; 
| public lighting, 50 per cent.; power,;42 per cent. ; traction 
| purposes, 47 per cent. A station supplying electricity for 

all these tour purposes might expect to haye a load factor 


of 23 per cent. or over. The relation between load factor 
and cost of supply was then dealt with, and the diagrams 
reproduced below were given to illustrate the remarkable 
reduction in costs which could be obtained by improve- 
ment in the load factor. As shown in Fig. 1, while a 
10 per cent. load factor signified a works cost of 1°32d. 
per unit, a load factor of 50 per cent. brought this down 
to ‘50d. per unit, or to less than one-half. The correspond- 
ing figures for total cost were 1°92d. and ‘75d.—see Fig. 2. 
Basing his opinion on these results, the author stated his 
belief that more economical working in nearly every 
electricity undertaking could be obtained by improving 
the load factor, and that every effort ought therefore to 
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be made to get more customers, especial attention being 
given to users of electricity for power and traction 
purposes, and for public lighting. 

The discussion of Councillor Sinclair's paper was notable 
for the general agreement with the author upon the main 
points of his argument. Mr. Snell, of Sunderland, con- 
sidered the figures given in the paper for the load factors 
obtained from power and tramway users much too high, 
but other speakers supported the author in his estimates. 
Bailie Willock, of Glasgow, gave some interesting details 
of the methods used for encouraging the use of electricity 
for power purposes in that city. He stated that his com- 
mittee gave a supply at a very low rate, with an increased 
charge between the hours of four and six in the winter 
months, when the peak of the lighting load came on and 
rendered the supply of all their customers a difficult 
problem. Mr. Faraday Proctor, of Bristol, Mr. H. Boot, 
of Tunbridge Wells, and others, also joined in the discus- 
sion of this interesting and valuable paper, and the author 
then briefly replied. 

The second paper read at the Tuesday morning 
session of the Association was by Mr. E. E. Hoadley, 
Chief Electrical Engineer of Maidstone, and dealt with 
“Street Lighting.” After some general remarks upon 
the subject of public lighting by means of electricity the 
author stated that the three chief points to be borne in 
mind by an engineer who is trying to get the street light- 
ing business into his own hands are as follows :—(1) That 
the light given shall be superior, or at least equal, to the 
existing lighting in the streets. (2) That the cost to the 
ratepayers shall be very little, if anything, in excess of 
that already paid. (3) That the business shall be done at 
a profit to the electricity works. The carbon filament 
lamp, in the author’s opinion, was no longer able to com- 
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pete with the improved forms of incandescent gas lamp 
for side-street illumination, and it was to one of the newer 
forms of electric lamp, represented by the Nernst lamp, 
the Osmium lamp, the Mercury Vapour lamp, and the 
Tantalum lamp, that electrical engineers must trust for 
retention of this business in their own hands. A detailed 
account was then given of trials made during the last six 
months at Maidstone with the Nernst lamp for side street 
lighting. Three types of this lamp have been in use, and 
856 posts are now fitted with one or other of the three 
types described. Although the author admits that the 
Nernst lamp is still far from perfect, the results obtained 
at Maidstone have been fairly satisfactory, and he is of 
opinion that streets can be lighted more satisfactorily and 
more cheaply by this lamp, than by the incandescent gas 
lamp, for equal illumination. 

Mr. George Wilkinson, of Harrogate ; Councillor Steven- 
son, of Edinburgh; Mr. Wilmshurst, of Derby ; Alderman 
Smith, of Liverpool; Councillor Macpherson, of Edin- 
burgh; Mr. Fedden, of Sheffield; and other speakers 
joined in the discussion of this paper. Considerable 
difference of opinion was manifested, as regards the com- 





mercial value of the Nernst lamp. The author's views 
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regarding the competition of gas were also criticised, 
Councillor Stevenson, of Edinburgh, asserting that in 
his city they were well able to compete with the gas 
authorities for the public lighting, without recourse to the 
newer forms of incandescent electric lamp. 

Tuesday afternoon was devoted to an inspection of the 
Dewar-place and McDonald-road generating stations of 
the Edinburgh Corporation. A thunderstorm passed 
over the city while the members were inspecting the 
latter station, and they therefore had an opportunity 
of seeing many of the generating units started up, to 
meet the sudden demand for current for lighting pur- 
poses. On Tuesday evening a reception of the members 
of the Association by the Lord Provost, Magistrates, and 
Council of Edinburgh, was held in the City Council 
Chambers. 

Wednesday was devoted to a visit to Glasgow, the morn- 
ing proceedings being held at the hall of the Institute of 
ngineers and Shipbuilders in Bath-street. The Lord 
Provost of Glasgow, Sir John Ure Primrose, welcomed 
the members on behalf of the city authorities in an 
eloquent speech, in which he touched upon the future of 
municipal electric power installations, and the possi- 
bility that many of the industrial and social reforms of 
modern city life, might be solved by their aid. Baillie 
Willock followed as representative of the Glasgow 
Electricity Committee with a humorous speech, and the 
real business of the morning then commenced with the 
reading of a paper by Mr. Hamilton Kilgour, Chief 
Electrical Engineer of Cheltenham, upon “ Costs and 
Tariffs for Electric Supply.” The author explained in a 
few preliminary remarks that the subject did not receive 
in his paper such adequate treatment as had been his 
original intention, owing to ill-health having delayed the 
preparation of the paper and collection of the necessary 
data. The need for some standard or generally recog- 
nised method of charging for electricity supply to 
different classes of customers was referred to in the 
introduction to the paper, and the author then went on 
to submit the question of costs to an analytical treat- 
ment. The paper, as a whole, does not lend itself to 
abstraction, and therefore a few of the more important 
passages from it are reprinted below in e.xtenso. 


To every student of the relation between costs and tariffs the 
question, ‘‘On what do costs of supply mainly depend upon !” will 
inevitably present itself at an early stage, and a knowledge of the 
correct answer, together with a proper understanding of all that 
the answer connotes, is an essential preliminary to any further, 
useful study of the matter. The correct answer to the foregoing 
question is, ‘‘ Costs of supply depend in general almost entirely 
upon the liabilities undertaken, and but little upon the actual 
supply given.” 

The liabilities undertaken are two-fold in character, since accept- 
ance of anyone as a customer renders it obligatory to provide the 
necessary plant, mains, &c., for giving him supply at the greatest 
rate he chooses to name in his application, and also to so run the 
plant that the customer may have supply as and when he requires 
it—subject only to his not exceeding the rate of supply applied for 
as a maximum. 

The capital expenditure upon an electric supply undertaking is, 
of course, absolutely determined by the total liabilities under- 
taken, or thought to have been undertaken, by the acceptance of 
customers ; hence all annual charges upon capital, whether com- 
pulsory or optional, are similarly determined, and are quite 
independent of whether supply is, or is not, actually given to 

ti s. The cc lsory annual charges are those for interest 
and sinking fand, and the optional those for insurances in respect 
to property. 

The revenue expenditure* of an electric supply undertaking, or 
its annual cost as a going concern, is obviously divisible into two 
distinct parts, viz., that dependent upon the liability undertaken 
to give supply asand when required by the customers, and that de- 
pendent upon the extent to which customers avail themselves of 
their opportunities for taking supply. These two kinds of costs 
are often called the ‘‘cost of getting ready to give supply ” and 
the ‘‘ running cost” respectively, and the former, plus the annual 
charges on capital, is usually called the ‘‘ stand-by cost.” No one 
of these three terms is very aptly descriptive of the cost to which 
it refers, but, pending agreement as to a more appropriate nomen- 
clature, it will be convenient tc employ them. 

The ‘‘ cost of getting ready to give supply”’ clearly includes all 
cost of distribution of meter reading, and maintenance, and of 
management—in fact, all costs except those of rates and taxes, and 
of labour and materials employed at the works—since these solely 
depend upon the number and kinds of customers connected, and 
upon their topographical distribution. It is indisputable also that 
a part of the works’ cost is due to the undertaker’s obligation to be 
always ready to give supply, /.c., to have an adequate quantity of 
machinery running, and an adequate number of men on duty, at 
every moment of every day. 

In a modern works with fairly large units the average value of 
the ‘‘ running cost” per unit generated should not exceed one-fifth 
of a penny, unless the circumstances are peculiarly adverse. At the 
Cheltenham works, which have been running for more than ten 
years, and which have rather small units in consequence of both 
alternating and continuous current supply being given, the average 
value of the ‘‘ running cost” per unit generated in a certain year 
was 0-25 pence according to the second method of estimation de- 
scribed, and 0.23 pence according tothe third. The author believes 
the latter value to be the more nearly correct. 

With reference to the undertaking as a whole—and so far this 
aspect of it has alone been considered—the conclusions arrived at 
may be summarised as follows:—(1) The total annual costs are 
divisible into two distinct parts—(a) ‘‘stand-by costs,” or costs 
entirely dependent upon liabilities; (4) ‘‘ running costs,” or costs 
entirely dependent upon the quantity of energy actually generated. 
(2) The profits of the undertaking are subject to an annual charge 
for rates and taxes, and should therefore be at least sufficient to 
defray this charge. 

In general it is quite impossible to ascertain precisely the actual 
cost of the supply given in any particular year to any particular 
customer; and, were it possible to ascertain the supply cost of 
every single customer of an undertaking, the expense of the work 
involved would be prohibitive. It follows, therefore, that it is 
quite impracticable to frame a tariff which is equitable in the sense 
that it will ensure that every customer is charged his supply cost 
plus a fixed percentage. 

If, however, the customers be grouped into a few distinct classes, 
each with well-defined characteristics in respect to the liabilities of 
the undertaking towards it, and different supply costs of the 
different classes can often be approximately ascertained, and a 
tariff, or set of tariffs, can be determined which will ensure that 
each class pays its supply cost plus the same percentage. The tariff 
for each class may take the form ofa flat rate, which has the great 
advantage of simplicity and the great disadvantage of discouraging 
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the profitable and encouraging the unprofitable customers, or of a 
sliding-scale, based, for instance, on either the Hopkinson or the 
Wright system. 

Just as the total annual cost of an undertaking is influenced 
mainly by the liabilities undertaken for giving supply as and when 
the customers generally require it, so in ard to any particular 
class of customers the cost of supply is mainly determined by the 
liabilities assumed with respect to it, and it may be well to brietly 
discuss now some of the characteristics in regard to liabilities of 
the four classes of customers previously mentioned, viz.:—Those for 
private lighting, motors, public lighting, and traction. The 
liability of an undertaking towards an individual customer, or 
towards a class of customer, depends on:—(1) The maximum 
demand—possible and probable. (2) The time or times at which 
the maximum demand occurs. (3) The duration of the maximum 
demand or of a demand nearly equal to the maximum. (4) The 
degree of knowledge possible with reference to the variations of 
the demand with time ; and (5) the periods, if any, during which 
supply may be discontinued. 

The discussion on Mr. Kilgour’s paper was prolonged: 
and revealed much difference of opinion as to the correct 
methods to be applied, in arriving at any standard system 
of allocating costs of supply for each different class of 
customer. 

The second paper read and discussed on Wednesday, 
June 28th, was by Mr: Councillor Hodgson, deputy chair- 
man of the Salford Electricity Committee, and was 
entitled “‘ Supply of Electricity in Industrial Areas from 
a Municipal Point of View.” 

After some general remarks concerning the use of 
electricity for tramways and railways, the author went on 
to discuss the possibilities and problems connected with 
the supply of electricity for power purposes in industrial 
areas. The competition of the large power companies 
for this class of customer was next referred to, and it was 
stated by Mr. Hodgson that in the neighbourhood of 
Manchester, contracts were being made by a power com- 
pany for the supply of electric power, at a price varying 
from $d. to jd. per unit. As regarded the necessity for 
meeting the power companies on this point.of charges, 
the author expressed himself as follows :— 

With these facts before them, and having in view the prospect of 
competition, electricity committees would be unwise in adopting a 
‘* dog-in-the-manger” policy ; they must now face the situation 
imposed upon them and act in and for the interests of their con- 
stituents, and, at the same time, arrive at a clear and definite 
policy for future working. It must be borne in mind that, in 
order to obtain consumers, the power companies have frequently 
to transmit their power several miles, involving heavy capital out- 
lay on cables and an appreciable maintenance charge. If the 
power companies can afford to supply at the low figure mentioned 
in spite of the distance over which the power has to be transmitted, 
surely the municipalities, with the demand for energy at their 
very door, can do so even better. What, then, is the reason that 
municipalities have not yet been in a position to offer the low rates 
for power such as the power companies are now contracting for? 
The answer seems to be twofold :—(a) They have not realised the 
possibilities of power supply on a large scale, and are consequently 
not prepared for it. (/) They have hitherto hesitated to lay out 
the large sums of money required for adequately dealing with the 
problem, 

Discussing the second of these propositions, Councillor 
Hodgson stated that 
the Legislature has placed upon Corporations certain clearly 
defined responsibilities ; in fact, in their areas they have, generally 
speaking, been given ‘‘for better or for worse” a monopoly of the 
supply of electrical energy. It is, therefore, the duty of munici- 
palities to see that the privileges and advantages which the power 
companies are offering the country districts are available also for 
town areas. In other words, the municipalities, having been 
given a monopoly within their area of the public supply of elec- 
tricity, are bound to undertake the supply of power on a 
sufficiently liberal scale to ensure the town manufacturers, often 
large ratepayers and employers of labour, the same facilities as will 
shortly be available in the country, and should they fail in their 
duty in this respect, they must not be surprised if the Legislature 
curtails the present monopoly, and grants to power companies the 
rights to supply power to users in municipal areas. Large towns, 
probably towns of 100,000 inhabitants and upwards, can un- 
doubtedly deal with the problem themselves in a highly economical 
manner; but it is quite possible that small towns may find it 
advisable to take power in bulk from a power company, but local 
conditions may largely enter into the question, and must be care- 
fully considered in each case. 

The discussion on Councillor Hodgson’s paper was 
participated in chiefly by the municipal representatives 
at the convention. Alderman Pearson, of Bristol, opened 
the discussion with a weighty speech, stating the usual 
arguments for a municipal supply, and agreeing with the 
author as regarded the necessity for offering electric 
supply to power users at as low a rate as the power 
companies. Alderman Ivy, of East Ham, created some 
excitement and opposition by stating that the possession 
of a Provisional Supply Order did not, as commonly 
supposed, confer any monopoly, and gave, as an instance 
of the legal opinion on this point, a decision in a case for 
trespass on municipal preserves at East Finchley by a 
power company. He also asked the very pertinent 
question as to why municipalities never offered a supply 
of cheap power, until threatened by company opposition ? 
The Chairman of the Sunderland Committee stated that 
in his district the municipality had kept out the com- 
panies by supplying power at 14d. per unit to the larger 
consumers—a low price which caused some laughter, in 
the light of Councillor Hodgson’s statement that in Man- 
chester, electricity at-a price about 50 per cent. below 
this, was being offered by a power company. 

The discussion on Councillor Hodgson’s paper was, 
perhaps, the most interesting and important of the con- 
vention up to this point in its proceedings, and it was 
unfortunate that shortness of time did not permit it to 
be carried on until all who desired had had an opportunity 
of speaking. Had one or two representatives of the 
power companies been present, Alderman Ivy of East 
Ham, would have been well supported in some of his argu- 
ments and statements, and the Tuesday meeting would 
then have been marked by a capital discussion on this 
subject of power supply. The exclusiveness of the Asso- 
ciation regarding its membership has a tendency, how- 
ever, to limit the value of its discussions upon questions 
of this kind. 

Tuesday afternoon was devoted to visits to the three 
power stations of the Glasgow Corporation, the mem- 
bers and visitors being first entertained to luncheon 
by the Glasgow Electricity Committee at the City 





Chambers in George-square. The meetings of the Asso. 
ciation were continued at Edinburgh on Thursday and 
I’'riday, and at Aberdeen on Saturday, July Ist. 








Roya LystiruTioN,—A general monthly meeting of the members 
of the Royal Institution was held on Monday afternoon, the 3rd 
inst., Sir James Crichton-Browne, M.D., F.R.S., treasurer and 
vice-president, in the chair. Baroness (iray was elected a member, 
The special thanks of the members were returned to Sir Andrew 
Noble, K.C.B, F.R.S., for his donation of £100 to the fund for the 
aagoaey of experimental research at low temperatures ; and to 

r. Rollo Appleyard for his gift of a portrait of the late Professor 
J. D. Everett, F.R.S., M.R.D 


INSTITUTION OF ELECTRICAL ENGINEERS : CONVERSAZIONE,—On 
the evening of Thursday, the 29th ult., the Institution of Electrical 
Engineers held its Annual Conversazione at the Natural History 
Museum. The guests were received by the President, Mr. 
Alexander Siemens, the President-elect, Mr. Gavey, and other 
members of the Council. The attendance did not appear quite as 
large as it has been in past years, this being possibly due to the 
inclemency of the earlier part of the day. In spite of this there 
was a goodly number of members and their friends present. Tho 
musical arrangements were, as usual, excellent, and one more 
gallery than is customary was opened. This was no doubt to 
permit of the inspection of the replica of the huge Dinosaur 
Diplodocus Carnegii which has lately been installed in the 
Museum. An interesting and enjoyable evening was spent. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND County 
ENGINEERS.—This Association is holding a South Wales District 
meeting at Swansea on Friday and Saturday, the lith and 15th 
inst. ‘Ihe members will assemble at the Guildhall on the Frida; 
at 10 a.m., and will be received by the Mayor of Swansea, Alder 
man W. H., Spring, and the members of the Corporation. Various 
corporations and other works and buildings will then be visited, 
including the depit and stables, the electricity station, the 
destructor works, the new police and fire brigade station, the new 
tramways and harbour bridges, and the Mannesmann Tube Works. 
After this the members will return to the Guildhall for general 
business, and the following papers will be discussed :—‘‘ Municipal 
Works of Swansea,” by George Beel, borough surveyor; and 
‘Swansea Electricity Undertaking and Tramway Equipment,” by 
C. A. L, Prusmann, borough electrical engineer. On the Saturday 
a visit will be made to the new waterworks for Swansea at Cray. 
Members will leave the St. Thomas Station, Swansea, at 11.15 a.m., 
and on arrival at Cray will leave by conveyance to inspect the 

reat masonry dam and tunnel works now under construction. 

he Cray reservoir dam, it may be mentioned, is 1250ft. long and 
144ft. high from foundation to top bank level, and is to impound 
1,000,000,000 gallons of water. After lunch a paper, entitled 
‘* Notes on Swansea Waterworks,” by R, H. Wyrill, borough 
waterworks engineer, will be discussed, and a further inspection of 
the works made. In the evening the members will return to 
Swansea, arriving at 7.48 p.m. 

Lonpon ELgctricity BILtts.—The Parliamentary Committee 
of the London County Council reported to the Council on Tuesday 
that, in accordance with the authority given by the Council on 
28th February last, an adjourned meeting of the conference of 
representatives of the Council, the City Corporation, and the 
metropolitan Borough Councils was held on the 5th June last, 
when the following resolutions were passed :—(1) That, having 
regard to the powers already possessed by the metropolitan 
Borough Councils, and to the drastic change which would be intro- 
duced into the system now governing undertakings for the supply 
of electricity in London if the Administrative County of leaien 
and District Electric Power Company Bill and the Metropolitan 
Electric Supply (Various Powers) Bill were to become law, this 
conference is of opinion that such Bills should be strenuously 
opposed. (2) That the London County Council be requested— 
(a) Toarrange for a deputation to wait upon the President of the 
Board of Trade, such deputation to consist of representatives of 
the London County Council, the City Corporation, the metro- 
politan Borough Councils, and the local authorities of districts 
outside London affected by the Bills ; (4) to urge the members of 
Parliament representing London and other constituencies affected 
by the Bills in question strongly to oppose the motion for second 
reading ; (c) to request other members of Parliament to adopt the 
same course ; and (/) to communicate with the various authorities 
throughout the country with a view to organised opposition being 
made to the Bills. Steps were immediately taken with a view to 
giving effect to the resolutions of the conference, and communica- 
tions were sent to the London and other members of Parliament 
asking them to oppose the Bills on second reading, and also to the 
various authorities throughout the country requesting them to 
co-operate with the London local authorities in securing the rejec- 
tion of the Bills by —*, against the second reading the assist- 
ance of the members of Parliament representing the areas in 
which such authorities respectively had jurisdiction. The Com- 
mittee has taken steps on behalf of the Council strongly to oppose 
the passing of the Bills.—{The Administrative County of London 
Bill was down for second reading at 9 o’clock on Thursday evening, 
that is to say, after we go to press, It remains to be seen whether 
the various bodies concerned will be successful in their 
opposition. ] 

MILAN EXHIBITION, 1906.—We have already given a certain 
number of particulars of the Exhibition to be held in Milan next 
year, to commemorate the piercing of the a Tunnel. Weare 
now able to add the following facts. It will held in the town 
park, and will be opened in April and closed in November. The 
exhibits will be both national and international, the former section 
including the fine arts, and the international portion is to contain 
exhibits divided into the following classification :—Carriage by 
Land ; Carriage by Water ; Aeronautics ; Providential Institutions ; 
and Decorative Arts. The division “‘ Carriage by Water ” is again 
sub-divided into two sections:—lst. Maritime Transport, this 
includes shipbuilding, fitting out, commissioning and equipment, 
supplies, navigation, ocean survey, purts, arsenals, and shipbuilding 
yards, material for the navy, Royal Italian navy, telegraph without 
wire, nautical sport, pleasure boats, life-saving appliances, lines of 
navigation, legislation and maritime statistics, s and literature, 
retrospective exhibits. 2nd Division :—International Inland Water 
Carriage : Navigable waters, special works for inland navigation, 
types and models of river boats, systems of different tractions, 
special service in times of war, surveys and river charts, laws and 
statistics, books and literature, retrospective exhibits. The section 
of ‘‘Sea and Freshwater Fishing and Similar Industries ” (inter- 
national) will comprise the following: Fishing materials and gear, 
corals, sponges, pearls and mother-of-pearl, agriculture, fish culture 
and oyster culture, preserved fishes, fish, oils, &c., salt works and 
similar industries. Already many of the large foreign firms have 
intimated their intention of exhibiting, and it is to be hoped that 
British firms will be well represented. The International Section 
of Public Hygiene and Hygiene and Sanitary Assistance in Trans- 

rts is composed of seven divisions. The first is under the 

eading ‘‘General Public Hygiene and Public Services of Hygiene.” 
Division II. deals with Rural Hygiene. Hygiene and Sanitary 
Assistance in Transport by Land, is dealt with in the third. 
Naval Hygiene and Life-saving comprises the fourth division. The 
last three divisions include Assistance in the Transport of Military 
Sick and Wounded in Peace and War, Industrial Hygiene and 
Prevention and Attenuation of Accidents during Work. The 
management of the Exhibition is in the hands of an influential 
committee, presided over by M. Salmorraghi. We may add that 
the — of the office of the committee is Piazza Paolo Fervari, 
4, Milan, 
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LAUNCH OF THE JAPANESE BATTLESHIP | 
KATORI, 


Tue Japanese battleship Katori was launched from 
Messrs. Vickers, Sons, and Maxim’s yard at Barrow-in- 
Furness on Tuesday, the 4th inst. The ceremony was | 
of particular interest by reason of the presence of their 
Imperial Highnesses the Prince and Princess Arisugawa of | 
Japan. The launch took place shortly after eleven 
o’ciock, the Princess naming the vessel as she commenced 
to move on the ways. Suspended over the ram of the 
huge ship was a canvas cage, displaying the Japanese 
national colours, from which were released as the Katori 
took the water a number of doves and showers of gilt | 
confetti. 

The Katori was in a condition for launching over two 
months ago, but the ceremony was delayed in view of the 
visit of the Prince and Princess. As a consequence, a 
considerable additional weight of material has been built 
into the vessel before launching than would have been the 
case in the ordinary course of events. The barbettes and 
casemates are practically completed, and the whole of the 
armour isin place. The total weight of material worked 
into the ship is 9170 tons, and her launching weight, 
including gear to be moved, was 9400 tons. This weight 
is considerably in excess of the launching load of any 
other battleship, and the load per square foot of ways— 
2°2 tons—is a record. 

The tide at Barrow on Tuesday was by no means of 
exceptional height, and the problem of launching the huge 
mass successfully presented many difficulties. The 
channel fronting the ways was specially dredged, and four 
large hydraulic rams were fixed against the launching 
cradles, with two lifting jacks under the keel near the 










| traverses for isolating the gun positions. 


mediate belt armour is carried to the level of the main 
deck, where it joins the 6in. armour of the battery, the 


| latter extending from the main to the upper deck, and 


connected by 6in. screen armour to the 12in. gun barbettes 
fore and aft; 2in. transverse bulkheads are carried from 
side to side in way of the barbettes, extending upwards 


| from below the water-line. 


The arrangement of the armour and gun positions is 
generally similar to that first adopted in the case of the 


| Mikasa—built by the same firm—ten out of the twelve 


6in. guns being concentrated in a battery amidships, 
instead of being placed in isolated armoured casemates. 
This system has been adopted in the “ King Edward” 
clas, but without the inner longitudinal rear plates and 
In the case of 
the Katori the traverses for the 6in. guns in the main 
deck battery are 2in. thick, and the longitudinal rear 
plates or bulkheads lin. 

The barbettes for the 12in. guns are of 10in. armour, and 
those for the 10in. guns 6in. thick. The conning tower 
and tube are of 9in. plates, and the observation tower 5in. 
In addition, two officers’ shelters of 3in. armour are 
provided. The protection deck is 2in. thick on the flat 
and 3in. on the slopes between the barbettes. Fore and 
aft it is 24in. thick, both on flats and slopes. There is an 


upper protective deck arranged over the 6in. gun battery | as 
lin. in thickness, while the main deck forward is lin. | ¥48 commenced about a year ago, and has about 25 miles in 
| operation, running north from Seward, on Resurrection Bay, 
jand heading for the Tanana River district. 

The armament of the Katori is similar to that intended | a eee 
for the Kashima, and superior to that of the vessels of | 


The Katori will mount four | 


thick, to form a protecting roof to the intermediate belt. 
The upper deck screen is roofed with 1}in. armour. 


the King Edward class. 
12in. 45 calibre Vickers guns, placed in pairs, in fore and 
aft barbettes. The weight of the projectile is 850 Ib., 





—_{ JAPANESE BATTLESHIP. 
. Length 420.0° Armamen te 
\ Beam 78.0 41281 Guns 
\ preese 27- 4-17 BLoums 
%\ displ lacement (5950Tors 12-6" Qf Guns 
. LHP 16000 10-12 POF Guns 
Speedin knots 184 2-12 Pie — (Shart) 


\ Coal/Wormal) 750 3-3 PL 


\ Coal (Full) 1800 6-RL Maxims 
4-8 Sub lorp Tubes/ Broadside) 
Built Barrow 1-18°" ~ » (Stern) 
Makers of Engines Vickers ~ 
* Armour. ; 
~ \ Sie 90 93 
Bulkheads 
Gun Positions (12 BL) p 0" 
3 


Prot. Dech in Cit 
2 ©! outside: 25 

Upper Deck in Cit r @ 

Manbeck forwarad It" 














i 4 





i 
| 
! 
i 
| 
| 





JAPANESE BATTLESHIP KATORI 


stem. None of them was, however, required, the vessel 
starting within fifteen seconds of the signal to strike the 
last shores, and was completely water-borne within one 
minute. 

The gradient of the ways varied between ,';in. per foot 
and lin. per foot, while the total weight of the check 
cables amounted to 470 tons, which, with one anchor on 
the port quarter, served to bring up the ship with her 
stern little more than 100ft. from the end of the ways. 

The engravings on page 12 show the stern of the 
Katori, and the portside cradle with the hydraulic rams, 
as they appeared on the morning of the launch. The 
position of the submerged stern torpedo tube is clearly 
seen in one illustration. The battleship Katori in most 
respects resembles her sister, the Kashima, launched 
from the Elswick Works of Sir W. G. Armstrong, Whit- 
worth and Co., in March last. There is, however, 
considerable difference in points of detail. Both vessels, 
moreover, have a general resemblance to the battleships 
of the King Edward class, the most recent of which—the 
Africa—is now building at Chatham. The principal 
dimensions of the Katori are as follows :— 


Length between perpendiculars {20ft. 

Length overall ap. aaa 455ft. Yin. 
Seamer 78ft. 

Mean draught (with 750 tons coal) 27ft. 
Displacement do, do. 15,950 tons | 
Depth to upper deck 44ft. | 
Estimated horse-power 16,000 | 
Speed (estimated) al at 184 knots | 
Complement of officers and men 980 


The normal coal capacity is 750 tons, the originally 
intended maximum being 1800 tons, which was subse- | 
quently increased to 2200 tons. This supply will give the 
ship a total range of about 12,000 miles at 11 knots. 

The armour throughout is of Krupp type, made at 
Messrs. Vickers, Sons and Maxim’s River Don Works, 
Sheffield. The water-line belt is 9in. thick in way of the 
machinery and barbettes, tapering to 5in. towards the | 
stern, and continued aft by armour 2}in. thick. The belt | 
extends to 5ft. below the water-line. An intermediate | 
belt forms the base of the armoured main deck 
battery, and extends from the aft screen bulkhead to | 
the stern. This belt is 6in. thick in way of the battery, | 
tapering to the bow and stern. The whole of the inter- ! 


and of each gun about 57 tons. The 10in. guns—four 
in number and 45-calibre—are mounted singly in barbettes 
situated above and at the corners of the main deck battery. 
Ten 6in. 45-calibre quick-fizing guns are mounted in the 
battery, the remaining two being placed in an armoured 
battery on the upper deck. 

The four 10in. show a decided advantage over the 9°2in. 
guns of the King Edward class, and the Katori mounts 
two 6in. guns in addition. Four submerged tubes for 
18in. torpedoes are provided on the broadside, and one, 
also submerged, in the stern frame. In addition there 
are ten 12-pounders, three 3-pounders, six Maxims, and 
two light guns. 

The propelling machinery is twin-screw, with two sets 
of triple-expansion engines, each having four cylinders, 
354in., 56in., 63in. and 63in. diameter, the stroke being 
48in. The estimated horse-power at 120 revolutions is 
16,000. The boiler pressure will be 230 lb., delivering 
steam to the engines at 200 ]b. pressure. The boilers will 
be 20 in number, of the Niclausse type, arranged in three 
water-tight compartments. 

The Katori will be provided with two steel masts fitted 
with searchlight platforms. The cranes will be electric, 
and the ship is to have two funnels. The plan given 
above is borrowed from Brassey’s Naval Annual. 








AMERICAN ENGINEERING NEWS. 

Railway motor cars,—American railways are beginning to 
follow the precedent of English and continental railways in 
introducing motor cars for branch lines and for local traffic 
on main lines. Several years ago a number of steam cars 
were tried but did not prove satisfactory, and the experiments 
were abandoned. The economical handling of light traffic is 
a matter which has never yet received much attention by 


, American railways, whose energies have been devoted to the 


economical handling of immense quantities of through goods 
in immense trains, handled by immense engines. The sharp 
competition of the many long-distance high-speed electric 
railways, often paralleling the steam lines, is compelling 
attention to the smaller problem. One small line is now 
trying steam cars, with a view to substituting them for the 
present locomotives and cars. The car is 60ft. long, mounted 





on bogies, with a vertical ‘‘ safety ’’’ water-tube boiler at the 
front end. The leading bogie has inside horizontal cylinders 
between the axles, and driving and countershaft geared to the 
front axle; two sets of gears are used, the engine and shaft 
being moved laterally by air cylinders to bring one or other 
gear intomesh. A large trunk line is introducing gas-electric 
cars for local traffic at two points where the line is paralleled 
by electric railways. The cars are 78ft. long, weigh 55 tons, 
and seat 84 persons. Each is mounted on a pair of six-wheel 
bogies, with two 50 horse-power motors to each bogie. At 
one end is a vertical four-cylinder gasoline engine of 120 
horse-power nominal, running at 750 revolutions, and directly 
connected to a 75-kilowatt, 250-volt generator, which charges 
a 110-cell storage battery, from which the current is taken 
for the motors. A speed of 35 miles an hour can be attained. 
These are but two of several experiments. 

Alaskan railways.—The Valdes, Copper River, and Yukon 
Railway is the latest railway project in Alaska, and the 
work of construction has already been commenced, with the 
expectation of completing the first 35 or 40 miles this year. 
The line will be 300 miles in length, from Valdes, on Prince 
William Sound, to the Copper River region, and its object is 
to develop the great copper resources, which at present have 
no commercial value, owing to their inaccessibility. The ore 
can be worked or quarried out by simple blasting, no mining 
operations being necessary, and it is said to contain some 50 
per cent. of copper, with gold and silver in sufficient propor- 
tion to be worth recovering. The Alaska Central Railway 


It will develop 


good agricultural country and valuable timber forests. The 
total length of this line will be about 400 miles, to the 
Tanana River. Both of these lines will be entirely within 
American territory. The White Pass and Yukon Railway, 
which has 110 miles in operation, starts from the American 
port of Skagway, but at the White Pass—20 miles—it crosses 
the international boundary, and is thence in Canadian terri- 
tory. Its terminus is at White Horse, just below the White 
Horse Rapids, and from this point there is communication— 
by steamers in summer and sleighs in winter—to and down 
the Yukon River as far as Dawson, whence other steamers or 
sleighs run to St. Michael’s, Nome, the Tanana district, &c. 





tailway wheel foundry.—The use of cast iron wheels with 
| chilled treads is almost universal for railway wagons in 
| America, except for some steel tired wheels under steel 
| wagons of 50 tons capacity, and the Pennsylvania Railroad 
| has recently completed a very large foundry for wheels. The 
| foundry is 600ft. long and 190ft. wide, with a steel frame and 
| brick curtain walls. The moulding beds have capacity for 
| 25 flasks each, 11ft. between centres, and as there are 36 
rows, the total capacity is 900 flasks. The average product 
| is one wheel per day from each flask. At each end of the 
| building is a cleaning or fettling room and annealing pits 
| with capacity for 2300 wheels, or 4600 in all. Along one side 
of the main room are three pairs of cupolas, and each has a 
capacity of 12 tons an hour. Over each row of moulds is an 
| electric carrier running on an overhead steel joist, and with 
| the hoisting and travelling motions controlled by a handle 
| within reach from the ground. The tap holes of the two 
| cupolas of each group open into spouts which come together 
| over the receiving ladle ; this is mounted on trunnions and 
tilted by hydraulic power. In front of each ladle is a narrow 
| gauge line with small ladle cars hauled by a cable and 
| electric winding engine. Four of these cars are coupled 
| together, at the same distance apart as the rows of flasks ; 
|each car has four wheels and carries two pouring ladles, 
which are handled by the electric carrier. Similar trains of 
cars are provided to carry the wheels to the annealing room, 
each car having a frame to carry one wheel horizontally. 
The electric carriers lift the wheels out and place them on 
the cars, and a special crane lifts the four wheels off at once 
and transfers them first to the pits and then to the cleaning 
room. The hoists on the crane have special tongs which 
automatically engage and release the wheels. 

Competition of steam and electric railways.—For nearly two 
years there has been competitive service of electric and 
steam railways between Scranton and Wilkesbarre, the 
distance being nineteen miles by the electric and twenty by 
the steam railway. The electric road has a double line, laid 
with 901b. flange rails and stone ballast. Electric cars are 
operated at intervals of twenty minutes, and in the summer 
the intervals are ten minutes after 3.30 p.m. until late in the 
evening. Through express trains, making only one stop, run 
in each direction every hour, making the trip in thirty 
minutes. The local trains take forty-three minutes, and 
make fifteen stops. The steam railway runs sixteen trains 
each way daily, with ten stops and taking forty-one to forty- 
eight minutes. The electric road carries 300,000 passengers 
per month, and gets 80 per cent. of the total traffic; the 
steam railway carries about the same number of passengers 
as it did two years ago, showing that the increase has been 
due entirely to the electric road. Previous to the advent of 
the electric line, the steam railway charged 2s. 6d. for single 
tickets, and reduced to 2s. when competition began. Since 
then it has been reduced to 10d., while on the electric railway 
it is 1s. 3d. Thus the better service and greater convenience 
of the electric line gets the traffic in spite of higher fare. The 
working expenses average from 73d. to 9d. per car mile for 
the electric road, including maintenance and depreciation. 
So far only parcels have been carried in the way of goods 
traffic, but a long tunnel is being built to reduce the ruling 
gradient to 1 in 100, and when this is completed it is the 
intention to operate goods and coal trains by electric loco- 
motives. 











CuEAP HoUsES FOR THE ARTISAN CLASSES.—The Liverpool 
Corporation recently authorised their engineer, Mr. J. A. Brodie, 
to erect twelve ‘‘slab” or concrete dwellings, in order to determine 
whether the cost of erection would permit of their being let at Is. 
per room per week. The buildings which have now been erected 
are of interesting construction. The material used consisted of 
blocks made from waste crushed clinker, which was obtained from 
the refuse destructor of the city. A large quantity of this clinker 
is used for making concrete footway slabs and street pavement 
foundations, and the blocks for the buildings were made in a 
similar manner. Steel is used in order to strengthen the frame 
work of the building. The cost of a block of brick dwellings 
recently erected was £3413, and of another £2260. Mr. Brodie 
estimated the cost of a similar block of concrete dwellings at £1230, 
but the initial ditticulties increased the total cost of the experi- 
mental block to £4070. The expenditure on the building proper, 
however, was only £3193, the remaining sum being for necessary 
plant. Mr. Brodie is thoroughly convinced that with matured 
experience the method will be found economical, and he wishes tg 
prove its success by erecting a fyrther five blocks. 
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PARIS CEINTURE RAILWAY.—TANDEM 
COMPOUND LOCOMOTIVE. 


THE idea of compound engines for suburban rapid service 
is not one that will commend itself to the locomotive 
department of any railway which has this class of traffic 
to operate, yet in spite of the objections that will doubt- 
less be raised against its adoption, Mr. du Bousquet, the | 
locomotive engineer of the French Northern Railway, has 
designed and built for the Chemin de Fer dela Petite Ceinture 
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| 
a four-wheeled leading bogie and six coupled wheels. The 
| proportions are large, but by no means extraordinary when 
| compared with many modern suburban engines. The bogie 
is of the swing cradle type, having three point suspension 
links, the cross stretchers and cradle are of cast steel, the 
centre is of spherical form, also of cast steel. The bogie 
wheels are 2ft. 9° 4in. diameter ; the wheel base is 6ft.2°8in.; the 
axle-boxes are inside ; each wheel is fitted with a brake block. 
The main frames are heavily braced between the high and 
low-pressure cylinders by means of very fine cast steel 
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Fig. 1i—-ARRANGEMENT OF 


de Paris a class of ten-wheeled tank engines, having four 
compound cylinders arranged tandem-wise; these engines 
have given remarkable results in service, and a very high 
rate of acceleration has been obtained on trial runs made for 
the purpose of testing their capabilities in this direction 
with a regular train composed of eight vehicles weighing in 
all 135-7 tons. The line is just over 193 miles long, 
and the time occupied in covering this distance was 
52 min. as against 67 min. occupied by the other types 
of engines against which they were fitted. The object 
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INTERCEPTING VALVE GEAR 


stretchers, that between the low-pressure cylinders being 
extended upwards to form the saddle for the smoke-box in 
the elegant manner shown in the engraving. Cast steel 
enters largely into the construction—for example, the wheel 
centres, buffer beams, tank brackets, motion brackets, fire- 
box supports, being made of it. 

The six coupled wheels are 5ft. 2‘9in. diameter, thus 
enabling considerable speed to be attained without 
unduly high piston speeds. The driving -wheels are 
in the centre. The high-pressure” cylinders are placed 























> -----390.'.- 
.-... Travel of |Piston 600... 








Tue Encinecr 


the designer had before him was to produce an engine cheap 
in first cost, easy to maintain and economical in consumption 
of coal and water, while performing the duty required; the 
weight per axle was restricted to 16°23 tons, and the engines 
had to turn on a table 31ft. in diameter. The design was not 


entered upon until various trials had been made with other | 





Fig. 2—HIGH-PRESSURE CYLINDER 


immediately in front of the leading coupled wheels, they 
are 12‘9in. diameter, with a stroke of 23°6in. The low- 
| pressure cylinders, which are between the bogie wheels, are 
| 21°26in. diameter. Both cylinders have slide valves. 
| The principal dimensions are given below :— 


Cylinders— 


Heating surface— 


Fire-box.. 

Total 
Area of fire-grate 
Working pressure ° 
Tank capacity .. .. .. 
Fuel capacity .. .. .. 
Weight in working order.. 


1396-3 square feet 
108-6 square feet 
1504-9 square feet 
24 square feet 

227 lb, 

1100 gallons 

8 tons 

62-2 tons 


Weight, adhesive .. .. sc «s «+ os co 46-44 tons 
While it is intended that normally these engines 
are to work compound, that is, the high - pressure 


cylinders must start the train, yet, when an unusually 
high rate of acceleration is called for, or, when under 
any circumstances, the engine is taxed to start the train, 
live steam can be admitted to the low-pressure steam chests. 
This happens whenever the regulator handle is pushed right 
over, when a small tail-rod comes into contact with the 
extension-rod of a small slide valve, controlling the passage of 
compressed air to an air motor for actuating the intercepting 
valves, which control not only the admussion of live steam to 
the low-pressure steam chests, but also the high-pressure 
exhaust. 

By referring to Fig. 1 the general arrangement of the 
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Fig. 3—ACCELERATION DIAGRAM—COMPOUND 


cylinders, valves, and operating gear can be more readily 
understood. As before mentioned, immediately the regulator 
moves the air-controlling valve sufficiently to uncover the air- 
way to the air motor or cylinder, which is normally held in 
the ‘‘ compound ’’ position, the piston advances, and gives a 
portion of a turn to the two intercepting valves or obturators, 
whereby the orifice of the auxiliary live steam pipe is un- 
closed to one low-pressure steam chest. This auxiliary 
pipe is taken off at a branch from the main steam pipe to the 
right-hand high-pressure cylinder. While opening theauxiliary 
steam port, other ports are opened, one in each intercepting 
valve, whereby a direct passage to the exhaust pipe is pro- 
vided for the high-pressure exhaust steam. Immediately the 
regulator handle is pulled slightly toward the closing position, 
the compressed air pushes the controlling slide valve over by 
means of the piston attached to its valve stem, and closes 
the air supply to one side of the piston of the air motor, and 
applies it tothe other, thereby causing the intercepting 
valve once more to rotate, and return to the ‘‘compound”’ 


5 . 
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position, thus causing the engine to work as a compound. 

The auxiliary steam pipe is carried to the right-hand cylinder 

only, the two low-pressure steam chests being in communica- 
| tion through a large pipe or receiver, on which is placed a 
| safety valve set to blow off at 85 lb. per square inch. Draw- 
| ings of the cylinders are given in Figs. 2 and 4, and the 
| intercepting valve in Fig. 5. 





types to obtain the least possible time in which the. journey | High-pressure diameter .. 12-9in. i ; ‘ ' 
could be performed without an unduly great coal consump- | —— diameter .. bs Sag |. The valve gear is arranged to give considerable difference 
tion. The engines we now illustrate—see drawings on | wae.” eS Mi ty eee? between the steam distribution of the high and low-pressure 
these pages and a Supplement—are the outcome of these | Bogie diameter .. oft. 9-4in. | cylinders, and to obtain this result, and yet to actuate both 
experiments. Compound cylinders were adopted, as the best Coupled .. .. oft. 2-9in. high and low-pressure valves by the same valve rod, @ 
results were obtained in the trials from two engines so fitted. — ost. Win | very unusual feature has been introduced, in the shape of 
The tandem arrangement of cylinders is chosen, as it requires | Rigid 18ft, 1-4sin. | a special sleeve on the valve rod between the high and low- 
only two sets of motion, and so keeps down the weight,| Boiler— _ eas | pressure cylinders, which allows of a slip of 12 mm. 
while retaining the advantages of outside cylinders for pei: diameter... .. . 7.) 32. |The designers having decided that about 48 lb. pressure 

mate seeareem Sabe goatee oe in the receiver was the most economical for compound 


readiness of inspection and repairs. Tub ve, diame 
t , ‘ubes, 90 Serve, diameter | ; é " ‘ 
These locomotives are of a type common in France, having Fire-box.. .. eae Belpaire type locomotives, found that to obtain this with an average 
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cut-off of 40 per cent. in the high-pressure cylinders, it was | 
necessary to cut off in the low-pressure cylinders at 60 per | 
cent. The lap of the low-pressure valves is reduced by an 
amount equal to half the play given to these valves, As the 
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high-pressure valves are nearly at the end of their travel 
when they pick up the other valves, their speed is not great, 
thus undue jar is prevented; this is further reduced by the | 
balancing of the valves. Again, owing to the pausing of the | 
low-pressure valves, the maximum port opening lasts from 10 
to 40 per cent. of the 


ee ee Piseon 600... 


ascertain the amount of work the engines had to perform 
when working different schedules, it being of great import- 
ance to obtain the extra cost involved in gaining a few 
minutes on the round trip, when the usual number of station 
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Fig. 4—LOW-PRESSURE CYLINDER 


stops were made on the circuit of Paris; in all, three sets of 


| conditions were noted :— 


1. When working the original service. 
2. Working an accelerated service. 
3. Using the utmost power of the locomotive to accelerate. 





stroke, instead of gradu- 
ally closing during this 
period. The whole arrange- 
ment has given entire 
satisfaction in service, and 
a very satisfactory steam 
distribution. It should be 
borne in mind that the 
running speed seldom 
reaches 40 miles per hour. 

The annexed curves Figs. 
3 and 6 show the results 
of a series of tests giving 
the acceleration, tractive 
effort, speed and distance 
run per second of time 
from starting. Fig. 3 
gives the curves when 
starting as a compound, 
the curves in Fig. 6 being 
those obtained when live 
steam was admitted to the 
low-pressure cylinders, and 
the utmost was being got 
out of the engine; the trains hauled were about 80-ton | 
weight, being normal for the line. 

Table I. gives the steam distribution in both cylinders at 
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Fig. B—ACCELERATION DIAGRAM—HIGH-PRESSURE 


the cut-offs named above, and also for 60 per cent. high- 
pressure cut-off :— 


TABLE I.—Cut-off. 
H.P. L.P. 


q H.P L.P. 
Lap of valveinside, inches +12 +12 +12 12 
Lap of valve outside, inches.. 1-00 75 1-00 75 
Max. steam port opening, 
inches fe eee ee ee +43 ‘71 71 
Leads, inches ee +20 -20 +20 -20 
Cut-off per cent. of stroke 40 60 60 75 
Anticipated exhaust, percont. 25 .. 17-5 1 10 
Max. exhaust port opening, 
re errr 1-80 .. 1-88 1-58 
Exhaust, percent... .. .. 80 85 . 87-5 91 
Compression, percent... .. 18 13 - 11-5 8 
Pre-admission, percent. .. S$ ..4 2 1 1 


Careful and copious notes were, moreover, made, in order to 








Safety Va/ve 
on left side only 








Fig. 5—-INTERCEPTING VALVE 


The results of these tests are given in Table II., and are 
very instructive ; the enormous increase in the work done 
necessary to gain 15 min. onthe original time is most striking, 
being 75 per cent. extra, whereas a gain of 7 min. was made 
with the expenditure of only 26 per cent. extra power; yet 
another interesting and instructive fact is the large 
percentages of the work given out by the engines, which is 
consumed and thrown away in braking. 


TABLE II, 

Class of service. Slow. Accelerated. Po: 
Effective running time .. 67’ 47” 60’ 27” 52’ 36” 
Max. indicated horse-power 524 637 1005 
Speed corresponding to ditto 27-6 33-5 36-0 
Average speed for circuit 17-2 19-3 22-1 
Percentage of speed increase 

over slow train .. .. .. _ 12-2 28-8 
Average draw-bar pull for 

ne =, OC ee ee 4907 5664 7331 
Percentage increase .. .. over 

a et ee On aa eee - 15-4 49-5 
Total work at draw-bar during 

run, 1,000,000 foot-pounds 264 384 463 
Percentage of increase in 

Wee 2+ 0) 96 -0n..'ve _— 26-5 75-4 
Work dissipated by brakes 

during circuit in 1,000,000 

foot-pounds .. .. .. .. 124 174 262 
Percentage increase in work 

in braking Oe -- 40-3 111-5 
Work of braking per cent. of 

WR cs tee ae se 47 52-0 56-7 








THE FRENCH CRUISER LEON GAMBETTA. 


Tue Leon Gambetta, which will take first rank in the 
/ French fleet, is the first of three armoured cruisers of 12,600 
| tons, the others being named Jules Ferry and Victor Hugo. 
The Leon Gambetta is an enlarged and improved Gloire, 
| and the following are her principal dimensions :—Length, 
146°385 m.; beam, 21:4 m.; draught, 8:1m. She is pro- 
tected from end to end by an armoured belt of Harvey 
steel, which is carried down 2:3m. below the water-line. 
The thickness of this belt varies between 150 mm. and 
100m.m. Forward the protection is completed by a lighter 
belt, which is taken down 5 m. below the water-line. 
The armament comprises four 194 m.m. = 7°64in. guns, 
| sixteen 164 mm. = 6:45in. guns, and twenty-two 47 mm. = 
1-85in. guns. All of these are quick-firers. There are five 
torpedo tubes. The four 194mm. guns are placed in two 
closed turrets, one forward and one aft. Twelve 164 mm. 





guns are arranged in pairs in six turrets placed on the 
flanks, and four others in closed casemates. The lighter 


guns are disposed in the fighting tops, the superstructure, 
and between decks. 


Two of the five torpedo tubes are below 





the water-line, and all fire torpedces 450 mm. in diameter. 
The turrets of the 194 mm. and 164 mm. guns are protected 
with steel plates 150 mm. thick, and the casemates with 
100 mm. steel, while the conning tower is 200 mm. thick. 


There are three sets of engines, each being in an entirely 
separate compartment. Each engine drives a propeller, and 
the contract specified that they should develop 27,500 horse- 
power as a total. Steam is furnished by 28 Niclausse 
boilers, passed for a pressure of 18 kilos. per square metre = 
270 ib. per square inch, placed in eight stokeholds. They 
are arranged in groups in four independent compartments, 
two forward and two aft. The outside groups contain six 
generators, and the inner groups eight generators each. The 
total grate area is 154 square metres, and the heating 
surface is 5173 square metres. There are 8352 tubes, 
2-350 m. long, with an outside diameter of 84 mm., and a 
thickness of 3°5 mm. The weight of the boilers alone is 
408,000 kilos., or about 16 kilos. per horse-power. There 
are four funnels; each being 21 m. high. The calculated 
speed of these vessels was 22 knots, and they can each carry 
2100 tons of ccal, which, it was estimated, would carry them 
12,000 miles. The total complement is 733 officers and men. 

As on all modern warships, the applications of electricity 
are numerous. There are four dynamos, each capable of 
giving an output of 1200 ampéres. The total number of 
apparatuses driven by steam or electricity is 150. 

The evaporation trials of the Leon Gambetta were carried 
out under the supervision of the marine engineers in February, 
1903, when the following results were obtained :— 


Date of trial .. .. .. Feb. 10th Feb. 14th Feb. 19th 
Grate area of each boiler 5-32 s8q. m. 5-32 sq. m. 5-82 sq. m. 
Duration of trial .. .. 6h.2m.85s. 3h.2m. 308. 6h. 6m. 3038, 
Combustion of coal per 

square metre of grate 

are 170 kilos, 80 kilos. 
Total weight of water 

evaporated per boiler 31,455 kilos. 23,870 kilos. 24,955 kilos, 
Total weight of coal 

burnt per boiler «. 8514-875 ks. 2751 kilos. 2633-720 ks, 
Water evaporated per 

kilo. of coal at 7 deg. 

Cent. .. .. .. «- 8-966 kilos. 8-676 kilos. 9-450 kilos. 
Water evaporated per 

kilo. of coal from and 

at 100 deg. Cent. 11-061 kilos. 10-706 kilos. 11-680 kilos. 


The official steaming trials embodied (1) a run for 24 hours 
at 16,000 horse-power, (2) a run for three hours at full power, 
and (3) a run at 2000 horse-power for six hours, The results 
of these are as follows :— 


First Trial—24 Hours, 


| ee a ee April 19th, 1905 
Number of boilers 28 
Grate area 154 square metres 


Average horse-power developed i 16,911 horse-power 


Consumption of coal per horse-power per hour -761 kilos. 

Speed oe am gin Tables “eles <« cs Soa 
Second Trial—Three Hours at Full Power. 

DO ce-cn Ge x April 22nd, 1905 

Number of boilers... 28 

Grate area am ih oe cee 154 

Mean horse-power developed 29-008 horse-power 

Speed me owe ae ee 23-06 knots 


Third Trial—Six Hours at 2000 Horse-power. 
eae eC May 4th, 1906 
Number of boilers 4 
Graeme ks ca es es 
Mean horse-power developed .. .. 
Coal consumed per horse-power hour -739 kilos. 
WR ka cs cee ste es DOO 
It is noteworthy that the three trials all took place within 
a period of fifteen days, which would really have been ten 
days had not rough weather delayed the 2000 horse-power 
trial. This is said to be the first time that such important 
trials have been carried out in France within such a short 
period. It is also to be noticed that the actual power 
developed was as a mean 1500 more than the contract 
amount, while at certain times it is said that 30,500 horse- 
power were being developed, which is 3000 in excess of the con- 
tract. The mean speed, too, was 1-06 knots in excess of that 
contracted for, while at times a speed of nearly 24 knots, or 
two more than contracted for, was obtained. It is claimed that 


22-62 square metres 
2500 horse-power 
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these results are due to the easy steaming qualities of the 
Niclausse boilers, which permitted of a horse-power 10 per 
cent. in excess of that estimated being developed. The 
engines and boilers are reported to have worked well in 
every way. 





HIGH LIFT ELECTRIC PUMP. 


A HIGH lift turbine pump driven by a three-phase motor has 
recently been supplied to the Montreal Waterworks by 
Messrs. Mather and Platt, Limited. The plant consists of 
a two-chamber pump and a polyphase motor, the latter 
working at 2200 volts and 63 cycles per second. The pump 
is designed to raise 3820 gallons of water per minute to a 
total head of 300ft.; this represents, say, 450 brake horse- 
power; the combined plant runs at 740 revolutions per 
minute. The makers inform us that the efficiency of the 
motor is 93 per cent. and of the pump 78 percent. The 
overall dimensions are :—Il7ft. 6in. long, 6ft. 6in. high, 
6ft. 3in. wide, while the diameter of the pump wheel is 
2ft. Gin. The makers had to guarantee that the temperature 
rise of the motor would not exceed 40 deg. Cent. above the 
surrounding air after twelve hours’ continuous run at full 
load, and that the motor would stand an overload of 25 per 
cent. for four hours. 

The pump isof the turbine type, having two chambers with 
a wheel in each, a type which was first suggested by Prof. 
Osborne Reynolds in 1875, and since been considerably 
improved. The water enters the revolving vane wheel 
axially, traverses the curved internal passages between the 
vanes, and is discharged tangentially at the periphery of the 
wheel into a concentric chamber, in which is fitted a 
stationary guide ring having curved guide blades which form 
passages of gradually increasing width outwards. The water 
leaves these curved passages by openings in the partition 
walls of the first chamber and enters the second, where other 
curved passages direct it on to the revolving boss of the first 
wheel, which projects through the partition, whence it 
passes into the second wheel, and through the second 
chamber to the delivery branch. In this design the water 
nowhere encounters any sharp bends or deflections, but its 
whole path through the pump consists of easy curves, enabling 
a very high efficiency to be reached. 

The motor, which is attached to the pump bya flexible 
coupling allowing of slight automatic adjustment, is of the 
three-phase induction type with ten poles in the stator, which 
has its windings in slots. The rotor is of similar construction, 
and its three windings are brought to three terminal blocks 
on the inside of the end cover, as well as to the three slip rings 
on the shaft outside the bearing. The three-phase current is 
taken from an overhead transmission line, and passes first 
through three lightning arresters, thence to the main three- 
pole switch. Between this switch and the stator windings of 
the motor there are intercalated a number of choking coils in 
each phase, which can be short-circuited successively after 
the main switch has been closed, so that the maximum 
pressure of 2200 volts is only applied to the stator gradually. 
During the actual test at the works this operation was, we 
are informed, carried out with a current at 5000 volts. To 
the brushes bearing on the rotor slip rings are connected 
three water-resistance starting switches, the tanks being 
connected to the rings, and the blades of the three switches 
short-circuited by a copper bar. On closing the three switches, 
which is done simultaneously and very slowly by means of a 
hand wheel and worm, the liquid resistance is gradually 
diminished, until finally three knife blades make contact and 
cut out the water tanks altogether. Finally, a plug is inserted 
between the three terminal blocks above mentioned, which 
completely short-circuits the rotor, and the brushes can be 
lifted off the slip rings. The combined plant is shown, above. 











15-TON FORGE CRANE. 


Two 15-ton forge cranes have recently been built by Messrs 
Stothert and Pitt, Limited, of Bath, for H.M. Dockyard, 


Sheerness. They are electrically worked, and are designed 
to deal with 15 tons working load. In accordance with 
Admiralty practice, they were, so we are informed, tested 


with a load of 224 tons. The lifting, racking, and slewing 
motions can be worked separately or simultaneously,"andjthe 
following speeds are attained at full load :—Lifting, 10ft. per 
minute; racking, 15ft. per minute; slewing, one revolution 
per minute. As will be seen from the accompanying engrav- 
ing, the framework and horizontal jib are built up of plates 
stiffened with tees, and the beam is provided with steel rails, 
upon which runs the travelling jerry. The latter is mounted 
on four wheels and racks from a maximum radius of 24ft. to 
a minimum of 12ft. The lifting gear is operated from a 


automatically applies the brake and holds the train of hoisting 
gear, leaving the first reduction shaft free to be applied by 
means of the friction cones to the racking gear. This inter- 
locking we have already described in connection with other 
cranes built by the same firm. The snatch block is fitted 
with an arrangement for turning the load by means of an 
endless pitch chain. The slewing motion is operated from a 
separate motor, which drives through treble reduction spur 
and bevel gearing a vertical shaft, on which is keyed a pinion 
geared into an internally-toothed grab ring, The weight of 
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ELECTRICALLY WORKED 


series-wound motor by treble reduction spur gear, and the 
load is taken on four parts of steel wire rope. Two ends of 
the rope coil upon the lifting barrel in right and left-hand 
machined grooves, and the other two ends, after passing 
round the pulleys in the trolley and the bottom block, are 
anchored at the extreme end of the jib. The racking gear is 
worked from the first reduction shaft of the same motor by 
means of double male and female friction cones, so that the 
trolley may be racked in or out without reversing the motor. 
The sacond reduction pinion of the lifting gear is combined 
wita a brake drum, and both normally are loose upon the 
shaft, being connected thereto at will by means of a clutch. 
A special feature of the crane is the combined interlocking 
arrangement, whereby the withdrawal of the aboye clutch 


FORGE CRANE 


the crane is taken on hardened steel washers with spherical 
faces at the top of the centre post, and the horizontal strain 
is taken on two cast steel friction rollers working on a turned 
path at the foot of the centre post. This post is a solid forg- 
ing, securely stepped into a massive cast iron foot-plate, and 
carried to a footstep in the foundation. All the gear is 
of cast steel, machine cut, except the grab ring and pinion, 
which are of cast steel with moulded teeth, and the pinions 
on the motor shafts, which are of buffoline. For conveying 
the electricity to the motors ring collectors are provided and 
are attached to the top of the post. The collecting brushes 
are fixed to the side frames. The motors are of the series- 
wound, reversible, enclosed type, and are made by Messrs. 
Bruce, Peeblesand Co, Theyrun at 600 revolutions per minute, 
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RAILWAY MATTERS. 


Tue post of general manager of the Natal Government 
Railways will be vacant in January, 1906, in consequence of the 
retirement of Sir David Hunter. 


Ir is reported from Tokio that surveying will be com- 
menced shortly for a railway from Wiju, at the mouth of the Yalu 
liver on the frontier of Korea, to Mukden. 


Tue Metropolitan Elevated Railway Company, Chicago, 
has asked the city council for the privilege until April Ist, 1942, of 
doing a general mail and express business over all its lines, 


Tur directors of the Great Northern Railway Company 
have elected Mr. Lesley Charles Probyn as deputy-chairman in 
succession to the Hon. R. A. Capel, who recently resigned that 
position, 


Tuer laying of the lines on the Northern Rhodesian 
extension of the Cape to Cairo Railway, which reached Kalomo, 
ninety miles north of Victoria Falls, in May, is said to be proceed- 
ing northwards at the rate of something like a mile a day. 


On June 30th the Bengal Central Railway Company 
passed into the hands of the State; the purchase terms were the 
repayment of the capital at par. The B. B. and C. I. Railway will 
be taken over by Government at the end of the current year, 


Tue War Department, Washington, has invited pro- 
posals for concessionary contracts or grants with and by the 
Philippine Government in aid of the construction, equipment, 
maintenance, and operation of railways in the Philippine Islands, 


WE understand that the directors of the New York 
Central Railway are convinced that the recent wreck of the 
eighteen-hour express in Ohio was not due to excessive speed. 
Consequently the eighteen-hour schedule between Chicago and 
New York will be restored. 


Tsar London County Council have approved a capital 
estimate of £121,000 in respect of the acquisition of the remaining 
interests of the North Metropolitan Tramways Company in the 
Council’s—-Northern—tramways leased to the company for a period 
of fourteen years from Midsummer, 1896. 


SEVERAL schemes have been presented for uniting the 
Siberian Railway with Turkestan, but there is no evidence that 
surveys have been made, and the fact that all the projectors asked 
for Government guarantees, on the ground that such a line would 
not pay working expenses, is not promising. 


Surveys have been made for a canal to unite the White 
Sea and the Baltic by way of Lakes Onega, Sego, and Vogo, along 
the river Vyga to its mouth at the roadstead of Soroki on the Gulf 
of Onega ; the length of canal would be about 47 miles, but to give 
access to the ocean it is proposed to make a railway and a further 
canal to the harbour of Ekaterininsk, 


Tue Rapid Transit Commission of New York has 
decided to investigate the ventilation of the subway. At present 
the circulation of air between the subway and the street is due to 
three causes: the movement of trains, forcing it in and out, winds 
blowing down the hooded stairways, and, finally, the rising of 
warm air from the subway and the descent of cold air to take its 
place. 


At a meeting of the Hongkong Legislative Council on 
the 25th May, the Governor announced that negotiations had been 
opened with the authorities at Pekin with the view of operating 
jointly in the construction of the proposed new railway from Canton 
to Hongkong. Surveyors left England on the 12th May for Hong- 
kong for the purpose of determining the line of route through 
British territory. 


A PORTAGE railway around the rapids of the Columbia 
River at the Dalles is being built by the State of Oregon, and a 
considerable amount of extension of railways in the district is 
projected ; but the actual iron laid during the year was only 23 
miles in Oregon, 13 miles in Idaho, and 53 miles in Washington. 
There are now 1768 miles of single railway track laid in Oregon, 
1451 miles in Idaho, and 3392 miles in Washington, 


Tux widening of the Great Central main line between 
Ardwick Station and Hyde Junction is making fair progress. 
Between Gorton and Guide Bridge there is some heavy earth- 
work, and this is in a forward state, and the brickwork is also well 
in hand. Beyond Guide Bridge Station considerable progress has 
been made, and a large area has been cleared and levelled, which 
will either be used as the site of the new carriage and wagon 
shops, or laid out for sorting sidings. 


It is reported that the Mauritius Government Rail- 
ways are to be partially electrified. The plan is gradually to 
electrify the entire system, but for the present plans are made 
only for the conversion of that portion of the line between St. Louis 
and Forest Side, a distance of 164 miles. The third-rail system 
will be adopted. The cars will be equip with the multiple-unit 
system of control. Each train will be made up of two cars equipped 
with four 50 horse-power motors. Electric locomotives will be used 
for hauling freight. 


Tur long-considered project of the Detroit River tunnel 
on the Michigan Central is at length to be carried out. Twin 
tubes are to be laid beneath the river, both encased in the one 
subway, with a distance of 30ft. between them. It is estimated 
that two and a half years will be occupied in the work, Each tube 
will have a single track, using the third rail electric system. The 
tunnel will be exactly two miles in length, and a system of 
hydraulic shields will be used, the earth being carried out on tram- 
cars to the Canadian side. 


Rattways in Alaska are making steady progress with 
the pets By of the country, and one of the latest lines to be 
commenced is the Valdez, Copper River and Yukon Railway, 
which is to extend from Valdez, on Prince William Sound, north 
to the Copper River copper district. This district has extensive 
deposits of copper ores containing gold and silver. As there are 
no transportation facilities, however, and the deposits are very far 
from the coast, they have had no commercial value, The total 
length of the line will be 300 miles, 


Tue British Vice-Consul at Cadiz states that the pro- 
posed coast railway, starting from San Fernando and passing 
through Chiclana, Medina, Conil, Vejer and Tarifa, has not yet 


ge 2 beyond the preliminary stage of talk, This, 
e thinks, is partly due to the fact that the scheme is too 
ambitious, A light railway constructed at far less cost would 


equally open up the country and be aremunerative enterprise. At 
present coast towns are away from direct communication with the 
populous centres where lies a market for all which they produce, 


Accorp1nG to the Railway News, two plans for a high- 
speed electric railway between Berlin and Hamburg have been 
submitted to the Minister of Railways. One provides for a single 
line at an estimated cost of £3,750,000. In the other, which pro- 
vides for a double line, the cost is reckoned at £8,000,000. In both 

lans it is proposed that the electric trains should run between 

3erlin and Hamburg without stopping, at an approximate speed of 
90 miles an hour. The Minister of Railways adds that there would 
be great technical difficulties to overcome before this project could 
be realised. It would hardly be compatible with pablie safety, he 
thinks, to have points on a line on which such a speed was main- 
tained ; while, on the other hand, the absence of sidings for so 
long a distance would frequently give rise to great inconvenience, 





NOTES AND MEMORANDA. 


Tue timber exports of Norway decreased 15 to 16 per 
cent. during 1904 as compared with 1903. 


Liperia exports about 50,000,000 gallons of palm oil a 
2 aby made from the outer part of the palm nut, not from 
the kernel. 


THE ingredient “ martensite ” of steel, though detected 
and identified by the microscope, has never been isolated. It seems 
to be a specialised interlacing of ferrite and cementite. 


AccorD1NG to the Scientific American, the power gene- 
rated ina modern steamship in a single voyage across the Atlantic is 
enough to raise from the Nile and set in place every stone of one 
of the great pyramids, 


WuaeEn the long-distance wire now being laid between 
Denver, Omaha. and Kansas City has been completed, there will be 
a direct telephone communication between New York and San 
Francisco, which are nearly 4000 miles apart. 


Ir is stated that the hardness of certain waters can 
be partially, or even largely, removed by simple heating under 
pressure. This applies especially to the carbonates of lime and 
magnesia, but not to the calcium sulphate present. 


In the annual report of the Chief Mining Inspector of 
West Virginia for the fiscal year ending June 30th, 1904, itis stated 
that during that year 2,276,451 tons of coke were produced in that 
State, while the number of ovens had been increased by 1500 to a 
total of 15,857. 


Ir has been proposed that as a standard thermal unit 
for refrigerating machinery work, the ‘‘ton of refrigeration,” 
equal to 288,000 British thermal units of negative heat and capable 
of melting 2000 lb. of ice from and at 32 deg. Fah. shall be instituted. 
Numerous standards darived from this were also proposed. 


AccorpinG to the Export Implement Age, a square foot 
of uncovered pipe, filled with steam at 100 lb. pressure, will radiate 
and dissipate in a year the heat obtained by the economic com- 
bustion of 398lb. of coal. Thus, 10 square feet of bare pipe 
corresponds approximately to the waste of two tons of coal per 
annum, 


Ir is stated that a water containing 20 deg. of hardness 
will probably cause a 20 per cent. loss of efficiency in fuel, due to 
scale formation, more frequent cleaning out, and increased repairs, 
and this means an increase of 1s. per 1000 gallons in the cost of 
evaporation. Such a water, it is said, could be softened for 3d. per 
1000 gallons, 


NINETY-FIVE per cent. of the world’s production of 
latinum comes from the Ural district, especially South Verk- 
Eotents, Perm, North Verkhotursk and Cherdynsk. Total produc- 
tion for 1902 nearly 6 tons, about 44 cwt. less than 1901. There 
are two or three refineries in Russia, but most of the product is 
exported in its raw state. 


Tue Norwegian mercantile marine numbered at the 
inning of 1904 1396 steam and 5807 — vessels, aggregating 
,625 and 840,279 tons respectively. ese figures give an 

increase in steamships of 106 vessels and 36,464 tons, against 67 
steamers and 36,019 tons in the year before, and in sailing ships of 
238 vessels, but a decrease in tonnage, 


Tue battleship King Edward VII. was recently subjected 
to a series of exhaustive steam trials, and competitive tests of the 
relative value of the two types of boilers fitted in her, viz., the 
Scotch cylindrical and the Babcock and Wilcox water-tube boilers. 
So far as coal consumption and development of horse-power are 
concerned, the water-tube boilers proved their superiority. 


Tue delicacy of the nerves of smell in detecting the 
presence of minute quantities of emanation, says Berthelot, is of 
the same order as that of the spectroscope ; and for this reason he 
calls attention to the risk of inferring, from spectroscopic examina- 
tion, the change of one element into another. The spectral lines of 
one element might appear in the spectrum of another owing to the 
presence of an infinitesimal impurity. 


Tue statistics for 1904 relating to mines and quarries in 
the United Kingdom show that the total output of minerals at the 
mines under the Coal Mines Act was 245,775,315 tons, of which 
232,411,784 were coal, 3,043,045 fireclay, 7,557,733 ironstone, 
2,333,062o0il shale, and 429,691 sundry minerals. Adding 16,488 tons 
from open quarries, the total output of coal was 232,428,272 tons, 
an increase of 2,093,803 tons on that of the previous year. 


In a discussion before a scientific society in Germany 
Consul Schlick mentioned a new apparatus that he had applied to 
fast ocean steamers for determining inequalities in the speed of 
rotation of screw shafts, and had found that during one minute 
they might vary between 79 and 81, moving two or three times 
backwards and forwards, Professor Flamm stated that experiments 
for directly determining thrust had been made by the Kinderdyk 
Works in Holland with a small vessel of 260 horse-power by mount- 
ing the thrust block bearing upon a sliding bed with two dyna- 
mometers. Thissomewhat rough contrivance shows a transmission 
of something over 70 per cent. of the power, or nearly the same as 
that obtained by the author. 


In power transmission work spans have occasionally to 
be dealt with which cannot be carried out with copper conductors, 
and resort has then to be had to steel cables, At first sight, the 
use of such cables would ap to involve an excessive drop, as in 
addition to its higher resistivity, steel would produce a considerable 
inductive drop. In order to investigate the matter the Allgemeine 
Elektricitiits Gesellschaft has recently carried out some experiments 
on this point, the results of which show that the drop with alter- 
nating currents is not as much in excess of that obtained with 
continuous currents as might have been expected. The difference 
increases with the cross-section of the conductor and the current, 
and decreases, for a given total cross-section, as the strands are 
made smaller and more numerous. 


Recentiy a large factory has been established in 
British Columbia for the manufacture of artificial sandstone bricks 
for building purposes. It is a recent German invention, in which 
sand and quicklime are mixed together in certain proportions, the 
latter hydrated in a mould in which a vacuum is produced, and as 
there is no space for expansion of the lime on hydration, the com- 

ression of the material follows. The brick is further compressed 
in stamps of high pressure and then passed into steam boilers in 
which a current of steam is kept up for eight or ten hours, causing 
a chemical combination of the sand and lime and producing hydro- 
silicate of lime. The lime acts as a binding material or cement, 
uniting the particles of sand together and producing a brick of 
exceeding hardness and practically impervious to moisture. 


Tae compressibility of different gases below atmo- 
spheric pressure, and the determination of their molecular weights, 
formed the subject of a recent communication to the Paris 
Academy of Sciences by MM. Adrien Jaquerod and Otto Scheuer. 
The compressibility of several gases has been measured at 0 deg. 
Cent. for pressures between 400 mm. and 800 mm. of mercury, 
and for ammonia and sulphur dioxide for pressures between 
200 mm. and 400 mm. From the measurements the coefficient cf 
deviation from Boyle’s law has been determined, and this has been 
applied to the formula of D. Berthelot for the limiting density of 
gases and the estimation of their molecular weight. The mole- 
cular weights calculated agree with those obtained by the best 
analytical methods, with the exception of nitrogen compounds, for 
which an atomic weight of 14-01 must be assumed. 





MISCELLANEA. 


At a recent meeting of the Leicester Town Council it 
was decided to invite the British Association to hold ita 1907 meet- 
ing in the town. 


Srnce the starting of the London County Council steam- 
boat service, to June 29th 322,270 passengers have been carried by 
the boats, which means a daily average of 26,856. 


Ir is stated that a Dutch engineer, on behalf of the 
Persian Government, is making preliminary investigations for « 
barrage and irrigation scheme at Ahwaz, in Persia, 


THe sea canal from Cronstadt to St. Petersburg is to 
be deepened to 28ft., and quays are to be built from the mouth of 
the Ekaterinhof rivulet to the entrance of the canal. 


Ir is anticipated that the electric generating station in 
Portsmouth Dockyard will be completed by the end of the year, 
and that electric power will be available early in 1906, 


TE President of the Board of Trade has consented to 
receive a deputation on the question of the improvement of the 
existing means of canal communication in this country. 


On Saturday the new motor-car mail service from 
Darlington to Reeth via Richmond cameintooperation. The early 
morning mails were taken on from Darlington, so that letters at 
Reeth were delivered two hours earlier than hitherto. 


A RECENT issue of the Gaceta de Madrid contained the 
text of a Royal Order providing for the duty-free admission 
into Spain of instruments and accessories carried by foreign 
scientists deputed to observe the eclipse of the sun on the 30th 
August next, 


THE production of cementin Denmark during 1904 was 
about 1,200,000 barrels of 470 Ib. each, or 282,000 tons, produced by 
five mills, A considerable part is exported tothe United Kingdom 
and to Transatlantic ports, where Danish cement has acquired a 
very good repute, 


Ir is stated that the Upper House of the Prussian Diet 
has adopted, without amendment, the Protection of Miners’ 
Amendment Bill and the Bill providing for the prohibition of the 
granting of mining licences for rock salt and coal for a period of 
two years. The Bill for the compulsory working of mines was 
withdrawn by the Government. 


Mempseks of the Canadian Manufacturers’ Association 
have been notified recently through their organisation, that the 
Dominion Government is practically certain to appoint a tariff 
commission at the present session of Parliament, to enter upon a 
general revision of the tariff. Canadian manufacturers are being 
urged to prepare data relating to their various branches of in- 
dustry. 


Tue United States cruisers Philadelphia and Dixie 
have sailed from New York for Algiers, 7i@ Gibraltar. The two 
war vessels are carrying a party of scientists, who are being sent 
under Government auspices to observe the eclipse of the sun on 
August 30th. The scientists on the two vessels will meet others 
at Gibraltar who have been sent on the cruiser Minneapolis. They 
will proceed to Bona, where the eclipse will be total, and make 
observations and take photographs. 


Owners of large steamers have been grumbling for a 
considerable time past because the existing staiths at Tyne Dock 
are much too low for the work, and have repeatedly made repre- 
sentations to the North-Eastern Railway Company on the subject. 
Something has certainly been done to improve the loading arrange- 
ments of late, but the staiths still remain too low. Shipowners 
contend that the staiths will have to be made at least 20ft. higher 
if the dock is to retain its bunkering trade, which is very 
considerable. P 


Tests of structura] materials on an extensive scale are 
to be undertaken by the United States Government in co-operation 
with private individuals, according to a recent report from Wash 
ington. On invitation of the Secretary of the Interior, a meeting 
of officials of the Geological Survey and the Bureau of Forestry 
and interested private persons took place. A programme was out- 
lined for testing structural materials as wood, stone, cement, &c., 
and coal. An advisory board of engineers and chemists to work 
with the Geological Survey and the Bureau of Forestry will pro- 
bably be formed. 


In the supplement of the African World, June 3rd, 
there is an interesting description of the salving of the Maine. 
The Maine arrived at Durban on February 20th very seriously 
damaged, with leak gaining rapidly on the pumps. As it was 
essential that extra pumps should be put to work in the least 
possible space of time, a 5in. pulsometer pump was fitted in one of 
the holds, and was working within three or four hours. is pump 
managed to keep the huge vessel afloat for nineteen hours, until 
other and heavier pumps could be fixed and set to work. The 
tonnage of the Maine is 7924 tons gross, 


It is stated in the consular report on the foreign trade 
of Corea that although during 1904 little progress was made 
towards developing the rich mineral resources of that country, 
there is little doubt that this is one of the directions in which 
much activity will be shown in the near future. Several gold 
mining concessions are under consideration, and there has been 
a good deal of prospecting done for other minerals, Coal, which 
has already been mined to some extent, is now known to exist 
in five of the provinces, and one field in Keyng Sang province is 
reported to have a seam 10ft. 9in. thick. 


Tue Home Secretary has issued a draft of detailed 
regulations which he proposes to make under Sec. 79 of the Factory 
and Workshop Act, 1901, for the use of locomotives and wagons on 
lines and sidings in or in connection with premises under the Act. 
The Secretary of State has considered it necessary to certify this 
description of work as dangerous, and to frame regulations in view 
of the large number of accidents. During the years 1902 and 1903, 
the inspectors of factories received reports of 1180 accidents in 
factories, workshops, docks, &c., chietly the first two—163 fatal and 
1017 non-fatal. Objections to the regulations may be lodged 
within the next five weeks, 


Tue Departmental Committee appointed last April by 
the President of the Board of Education—Lord Londonderry—to 
inquire into the present and future working of the Royal College 
of Science—including the Royal School of Mines—South Kensing- 
ton, has presented a preliminary report, in which the Committee 
state it is agreed that there is an urgent national necessity for 
increased facilities for advanced instruction and research in 
science, especially in its application to industry.. The Committee 
considered the moment is, prima facie, opportune for a compre- 
hensive scheme, to accomplish which, however, certain munificent 
offers of aid must be realised. 


Tue Scientific American gives the results of measure- 
ments made in the Lapp village of Karasjok, 200 miles south of the 
North Cape, by G. C. Simpson. He got daily curves of the potential 
gradient extending over a year, and also measured the dissipation, 
ionization, and amount of emanation. He could not trace the 
slightest influence of the aurora. The potential gradient had a 
maximum at 9p.m. The dissipation was highest at mid-day in 
the summer and autumn. For any given wind strength the dissi- 
pation is a linear function of the ionization, Both become less in 
the cold. With rising humidity, the dissipation falls rapidly, and 
the ratio of negative to positive dissipation increases, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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OHINA.—Kg.tiy anp Watsu, Liuirsp, Shanghai and Hong Kong. 
FRANCE.—Boyvzau anp Cugvitiet, Rue de la Banque, Parir. 
GERMANY.—Asuur anp Co., 18, Unter den Linden, Berlin, 

F. A. Brooxuavs, Leipzic ; A. Tweirmuyer, Leipsic. 
INDIA.—A. J. ComBripes anv Co., Railway Bookstalls, Bombay. 
ITALY.—LoxscHEeR anv Co., 807, Corso, Rome ; Bocca Faunns, Turin. 
JAPAN.—Kag.iy ayp Wass, Liuitep, Yokohama. 

Z. P. Marvya anv Co., 14, Nihonbashi Tori Banch 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown 

Gorpon anv Gorcu, Long-street, Capetown. 

R. A. THomPson and Co., 88, Loop-street, Capetown. 

J. ©. Juta anv Co., Capetown, Port Blizabeth, Johannesburg, 
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Apams anv Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. Tuompson anv Co., 180, Pitt-strect, Bydney ; Melbourne, 

Adelaide and Brisbane. 

TURNER AND HenpERson, Hunt-strect, dydney. 

NEW ZEALAND.—Uprow anp Co., Auckland ; Crata, J. W., Napier. 
OCANADA.—MonrTreat News Co., 886 and 888, &t. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, 2uronto. 

UNITED STATES OF AMERICA.—InrernaticnaL News Oo., 88 and 

85, Duane-street, New York ; Sussonivtivm News Co., Chicago, 
STRAITS SETTLEMENTS.—Keg.iy anp Wates, LiuitTep, Singapore. 
OEYLON.—WisayartTna amp Co., Colombo. 
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Tus Enutneer can be had, by order, from any newsagent in town = 
country, at the various railwa stations; or it can, if preferred 
supp lied direct from the office on the fuilowing terms (paid te 
advance) :— 
Half-yearly (including double number) £0 14s, 6d. 
Yearly (including two double numbers) .. £1 9s. Od. 


Ciorsa Reavine Cases, to hold six issues, 2s. 6d. each, post free 28. 10d. 


If credit ovcar, an extra charge of two shillings and sixpence per annum 
will be made. - oes 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rate 
will roceive Tur ENGINEER weekly oa post free. Subscriptions sent 
by Pust-office Order must be made payable to Tae Enoinggr, and 

- accompanied hy letter of advice to the Publisher. 
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e difference to cover extra postage.) 
ADVERTISEMENTS. 


4a The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 108. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
fase: ted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Papes are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Taw ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central, 








PUBLISHER’S NOTICES. 


With this week's number is issued as a Supplement a Two-page 
* Engraving of a Tandem Compound Locomotive, Paris Ceinture 
Railway. Kvery copy as issued by the Publisher includes a copy 
of the Supplement, and subscribers are requested to notify the fact 
should they not receive it, 


*,” If any subscriber abroad should receive THE ENGINEER in an 
“imperfect or mutilated condition, he will —— ae a prompt 


*. * 











information 4 the fact to the Publisher name of the 
Agent throug — the pas is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


ta” In order to avoid trouble and confusion we fnd it necessary to injorm 
corre ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be ied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4 All letters intended for insertion in Tam oo ole or gag 
questions, should be accompanied by the name and address of the writer, 
not necessarily for Bagh soype pon but as a proof of good No notice 
whatever can be 

7 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


B. 8. (Clifton).— Either Molesworth or D. K. Clark's manual will give you 
all you want. The latter has more descriptive text, and may therefure 
bs the more useful. 

A. G. R. (Cardiff) —The inspecting engineer in England for the Egyptian 
State Kailways is Lieut.-Col. J. H. Western, C.M.G., Broadway- 
chambers, Westminster, 8S. W. 

F. B. W.—Possibly your best plan would be to approach some of the 
= agents for tools, suchas Melhuish, Fetter-lane, E C.; Buck's of Holborn- 
viaduct ; or Nurse’ 8, Ludgate-circus. They might take up the manu- 

C facture and pay you a royalty on each article sold. 

R. M. (Brighton).—You cannot do better than read Tyndal on “ Sound,” 
where yuu will find the whole subject discussed in full. The effect is 
due to a disturbance of the sound waves as the engine approaches. 
The whistle gives the same note the whole time, but the ear hears a 
varying note. 

J.M. T. (Peebles).—By far the best reports on alcohol engines were those 
on the tests made in Paris, and published in the Rerve de Mecanique 
in 1908. They were made by Messrs. Sorel and Ringelman. and could 
doubtless be obtained from Vve Ch. Dunod, 49, Quai des Grands- 
Augustius, Paris. 





INQUIRIES. 


PIFTIN BLOWER. 
Srr,—Can any of your readers inform me who are the makers of the 
Piftin blower for vacuum purposes ? BF. 
London, July 5th. 
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SCIENTIFIC TRAINING. 


It would be an easy, pleasant, and popular course 
to express cordial approval of the preliminary report 
of the Departmental Committee on the Royal 
College of Science and Royal School of Mines, 
which has appeared during the week, and with 
which the daily papers have made our readers 
familiar. Technical education is the fashion, and 
to be critical is to be in the minority; but it is 
necessary that a scheme of the dimensions of this 
now proposed, and to which certain public moneys 
will be devoted, should be considered from every 
aspect before it is embarked upon. The report is 
too general to admit of anything approaching a 
detailed discussion, and we shall not attempt to 
deal with it, save on the broadest grounds. It is 
probably intended to serve as a nucleus, a something 
indefinite around which a clear and concise plan 
may crystallise, as the intentions of authorities and 
private benefactors are declared. At some future 
time it may be profitable to contrast the scheme 
with the German prototype on which it is—at any 
rate, in a sense—moulded. For the moment, 
however, we invite attention to a larger view. 

There is an ugly and curious American word 
which is used to express a state of affairs for which 
there is no short English equivalent. The word is 
“stunt”; it implies an overweening desire “to go 
one better’ than anyone else. If one municipality 
lays down a magnificent electric station, another 
municipality provides a better, simply and solely for 
the purpose of beating the former, and frequently 
without any regard to the economic questions 
involved. Great Britain as a nation has not been 
given to “stunts.” She has seen other nations with 
faster steamers, faster trains, more advanced social 
reforms, and so on, aud has looked on quite placidly, 
despite the revilings of the reformer, until such 
time as she has perceived a real economic need for 
doing what others have done, and then has generally 
done better than they. We ask only that the same 
spirit should inspire her thoughts on technical 


education. Let her not be burried into “ doing a 
stunt  —if that is the correct grammatical construc- 
tion. It must not be sufficient for us to look 


around and see that Germany and America have 

systems of education beside which ours seems 
insignificant for us to rush into expense—and worse 
—for the making of a greater system. We must, 
without any regard to what other nations may be 
doing, consider what return we are to get for our 
education. That is the problem which ought to be 
considered before we think at all of ways and 
means. There are two aspects from which we may 
look at it—from the point of view of the nation and 
from the individual’s point of view. The first leads 
to generalisations which are, as a whole, valueless. 
They are useful for rhetorical purposes, and may be 
employed with advantage to sway public opinion, 
but for little else. The individual point of view is 
the right one to adopt, and it resolves itself entirely 
into a single question—Does technical education 





afford the average student the means of making a 
substantial income? If it does not, then it is labour 
wasted. Or, if we take the welfare of the nation 
into account, does it afford the student means of 
making a substantial income in his own country ?— 
for if he goes to other countries, he is assisting foreign 
competitors through the education he has received 
at home. That a certain number of technical 
schools is needed ig undeniable, but whether more 
are desirable than we now have is a problem which 
should receive profound consideration before new 
colleges are built and new chairs endowed. The 
question resolves itself into one of supply and 
demand. To obtain definite figures of the number 
of men with technical training of an expensive 
kind, such as that to be given at the proposed 
institution, that the nation requires, should be 
possible to a body with the powers and ramifica- 
tions of the committee which has made this report, 
and we earnestly invite them to make inquiries to 
that end. At present Germany and America turn 
out all the students they want, and some overflow 
into this country, where their services may be had 
for a mere song. Parts of our Empire have their 
own colleges, providing nearly all the men that are 
required for responsible positions. The inquiry 
might, therefore, be limited, in the first case, to the 
British Isles. It might be accepted as axiomatic 
that the highly-trained man should earn at least 
£400 per year at forty years of age, and that the 
average number of earning years is thirty. If the 
income is less it will cease to attract even mediocre 
iniellects. If we take it that only one thousand 
capable engineers are turned out per year—surely not 
excessive when we remember that a college like the 
Central passes out 100 per year alone—can it be 
shown that an equal number of positions worth the 
sum named are open and wil remain open 
indefinitely, in spite of the fact that those 
first in the field will hold it for thirty 
years? If this cannot be shown, then we are 
guilty of extravagance in providing means of 
educating these men in this way. We wish to be 
moderate—we will not say that this is so—but we 
do say that it is one of the questions, the crucial 
question, of technical education, and that it has not 
received sufficient attention. Already in America, 
as one of our Transatlantic contemporaries has 
recently shown, the demand for the science student 
is beginning to slacken; in Germany, as we 
know from the fact that German students seek 
employment here at insignificant salaries, the 
supply exceeded the demand some time ago; 

whilst the number of our own young college- 
trained men who are seeking for employment at 
a salary commensurate with their education, and 
not always finding it, is augmenting rather than 
decreasing. This must go on as posts of trust 
become filled, and only lower appointments, in 
which high attainments are not required, remain 
open. At the last meeting of the Institution of the 
Naval Architects it was pointed out that students 
would not face the stiff curriculum at Greenwich to 
obtain at the end an appointment as assistant con- 
structor at £200 per year. Yet, since assistant 
constructors are obtained, it is evident that there 
are men content with that small income, and hence 
any great increase is not to be expected. 

As things are, the argument which we wish to 
make lacks the support of definite evidence. It 
may be that we are wrong, and that there will 
always be a demand equal to the supply of college- 
trained men. We have, however, misgivings, and 
since only a powerful committee has the means of 
finding out, we suggest that the body who has made 
this report should, before its deliberations are con- 
cluded, invite the manufacturers of the country to 
say, with some approach to definiteness, how many 
men and at what salary they are prepared to engage 
per year, and what prospects of advancement they 
can hold out. The committee will, of course, see 
the wisdom of rejecting or weighing with the utmost 
care the evidence of educationalists whose evidence 
cannot fail to be ex parte. That such an inquiry 
would in many cases yield barren results it is not 
possible to doubt, but if only a fraction of those 
invited to assist were able to give answers approach- 
ing to decisiveness, the facts elicited might be suff- 
cient either to found technical education on a 
sounder basis or to remove it at once to its proper 
level. 


AN INTERNATIONAL RAIL CONVENTICN. 


THE reported conclusion of an agreement between 
the rail producers in the United States on the one 
hand and those in the principal countries in Europe 
on the other represents a situation of affairs wh‘ch 
certain of the interested parties on this side of the 
Atlantic Ocean have endeavoured to bring about for 
many months past. The statement is to the effect 
that the British, German, Belgian, and Frerch 
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works have entered into a friendly arrangement 
with the United States Steel Corporation and other 
makers of rails in that country for the division of 
the rail trade of the world, in order to obviate com- 
petition and, consequently, to regulate prices. As 
similar reports have been circulated on former 
oceasions, it would be well at present to accept the 
rumour with some reserve until actual confirmation 
is forthcoming, although an agreement would be a 
natural sequence to what has already taken place in 
Europe during the past twelve months. A refer- 
ence to our editorial columns of October 21st, 1904, 
will show that the British, German, Belgian, and 
French rail producers and exporters had at that time 
just concluded a convention among themselves for 
the distribution of the international business in rail- 
way material based upon a total turnover of 1,300,000 
tons perannum. An allotment of 53°50 per cent. 
was made to the British works, 28°83 to the 
German steel syndicate, and 17°67 per cent. to the 
Belgian makers. Although these figures total 100 
per cent., the French works were included by some 
method or other so as to participate to the extent of 
4-8 per cent. in the first year, 5:8 per cent. in the 
second year, and 6-4 per cent. in the third year, 
thus making the aggregate apportionment 104°8 per 
cent., 105°8 per cent., and 106°4 per cent. in 1905, 
1906, and 1907 respectively. At that time we 
referred to the growth of the exports from the 
United States, and pointed out that unless the 
parties to the convention made peace with the 
American works it was not obvious how they were 
likely to profit by a scheme when a formidable rival 
was left on one side. It is quite true that the 
export price, where American competition has not 
been experienced by European producers, has 
advanced from £4 5s. to £4 12s. per ton since the 
formation of the convention, but against this has to 
be set a considerable decline in the exports on the 
part of the associated makers. 

The remarkable expansion of the American foreign 
trade in 1904 is illustrated by the fact that the total 
exports of all classes of iron and steel amounted to 
1,167,000 tons, as compared with 326,000 tons in 
the previous year, being an increase of 841,000 tons. 
Of the former total, no less than 416,000 tons were 
railway material, or a quantity of 385,000 tons in 
excess of the exports in 1903. As contrasted with 
this enormous advance, we find that the railway 
material sent out of the country by Great Britain 
declined from 723,000 tons in 1903 to 654,000 tons 
in 1904, that from Germany from 498,000 tons 
to 332,000 tons, and that from Belgium from 
314,000 tons to 221,000 tons. Thus, the British 
loss last year was 69,000 tons, the German decline 
was 166,000 tons, and the reduction in the case of 
Belgium was 93,000 tons. The total loss of these 
three countries combined amounted to 328,000 tons, 
whereas the American works, with an increase of 
385,000 tons, not only gained quantitatively what 
the three principal parties to the convention lost, 
but they also secured a further increase of 57,000 
tons. It is reasonable to assume that the extraordi- 
nary development of the United States export trade in 
rails, which has been well maintained in the first 
four months of the present year, has stimulated the 
negotiations which the European interests embarked 
upon some time ago with a view to arriving at an 
understanding with the American works. A further 
factor in the situation is the considerable reduction 
in the export of railway material from Belgium in 
the first five months of this year; but the exports 
from Great Britain show an increase in the same 
period. 

The statement that the European rail conven- 
tion has been extended so as to include the rail 
rolling mills in the United States is difficult of 
belief in the absence of further information at the 
present time. When we are told that under the 
reported agreement the works in the States, with 
the exception of the Canadian market, are to control 
the entire trade in North and South America and 
to withdraw from competition elsewhere, it would 
seem as if too free a sacrifice were being asked of 
European producers. The Canadian market, with 
the operation of the anti-dumping clause and the 
bounty granted on the home manufacture of rails, 
cannot be a very easy place for the transaction of 
business by the American works, notwithstanding 
the collapse of the rail pool, while the financial 
interests of British investors in South American 
railways, and particularly in the Argentine Republic, 
represent a matter which cannot be lightly passed 
over. If the Belgians fear they have lost or are 
losing the South American market, there is no reason 
why British exporters should entertain a similar 
apprehension. An agreement between the European 
and American rail producers may be desirable in 
their own interests, but it should first be shown 
that both parties stand to benefit by the terms of 
the understanding. Taking all the circumstances 


firmation before accepting the report as represent- 
ing the actual situation of affairs at the present 
time. 


THE COMPLEXITY OF ECONOMIC QUESTIONS. 


AmonG the temptations to which the human race 
is prone to succumb is that of attributing simplicity 
to questions in which simplicity is the one element 
which is lacking. Rule-of-thumb methods, as they 
are called, are applied. Often the hasty approxima- 
tion of rule-of-thumb working is to be preferred to 
the application of an elaborate formula—that is, 
when the formula does not provide for all the vari- 
able factors of the case. In the case of a formula 
regarded as containing, say, seven variables, it is not 
mathematical precision to recognise, say, two of 
these, guess at empirical constants, say, for two 
more, and ignore the remaining three. Yet there 
may be other factors beyond the ken of the compiler 
of the formula which, if they could be gauged, 
might to a large extent modify the equation. The 
arbitrarily selected constant may be found to be but 
the product of several varying forces. Many ques- 
tions are treated in a partial pseudo-scientific 
manner, especially those relating to economics. 
Staggered by difficulties of gauging the force of 
various complex movements, many investigators 
revert to the simplicity and risks of the rule-of- 
thumb method of computation. Particularly is this 
the case in regard to economics, in respect to which 
it is neither well to accept the rough-and-ready 
method of approximation nor the formula which 
lacks in its provisions for unknown forces. The 
condition of the labour market, the inter-relations of 
supply and demand—themselves dependent on 
plentitude of harvests of corn or cotton in other 
countries—and the accuracy of returns are not 
without their bearing on the question now known 
as “fiscal.” Into its controversies the engineering 
Press, as a whole, cannot be drawn. The root 
interests are so diverse and so conflicting that 
the function of the engineering paper is to enun- 
ciate the facts of trade returns, and to avoid 
being caught, in the bitterness of a heated 
controversy, between the hammer of retaliation 
and the anvil of free trade. In the position 
of the onlooker seeing most of the game, it may, 
without sacrifice of any impartiality, point to the 
complexity of the problem and deprecate the 
simplicity with which the advocates of the two 
schools of economic thought would respectively 
clothe the question. On the one hand, the new, or 
rather, the modernised equivalent of the old, Pro- 
tectionist school, regards all imports of manufac- 
tures as a virus to be combated before its effects 
get beyond control, while the Free Trader regards 
such imports as affording a healthy stimulus, which, 
even if irritating locally, yet makes for good on the 
body politic as a whole. Both schools ignore the 
obvious phenomena of the recurrence of trade cycles. 
Supply and demand never balance each other. As 
a result of their interactions, the statistics of any 
branch of an industry or of the commerce of a 
country represent a surging or wave form of progress. 
The microscope has taught the engineer that an 
absolutely straight line is unknown. The best edge 
that can be obtained on the finest tool steel, if 
examined under lenses of sufficient power, shows 
considerable irregularities. While this is true of the 
external appearance of a body at rest, for matter in 
motion to pursue continuously the exact line along 
which it sets out, the directive forces of attraction 
and repulsion must be symmetrically disposed 
around its path. With any manufacturing industry 
fluctuations are inevitable. If the food producer 
were a stereotyped automatic machine, if food pro- 
duction were capable of standardisation to such a 
degree that the same farm or pasture land yielded 
year by year the same quantity of grain or milk and 
butter, if the yield of cotton were a fixed quantity, 
if barometric conditions and the re-fertilisation of 
the soil repeated themselves identically year in and 
year out, one factor, that of the food producer, 
would be constant. There would yet remain the 
producers of manufactured articles, among whom 
the engineer would require that supplies of raw 
material at his very door should be inexhaustible, 
that the trade unions should cease from troubling, 
that competitors should not be moved to emulate 
his performances, that his own machinery and that 
of his customers should only wear out at a definite 
rate, and that no dislocation due to the supersession 
of plant should be called into force through inven- 
tion or discovery. 

It may be doubted whether—the human race 
being what it is—such a state of affairs would be 
relished, either by consumer or producer. Such a 
standing still is almost as difficult to conceive 
mentally as the illimitability of space. Everything 
now moves at a quicker pace than ever before. The 


moving in their reactions among the civilised races, 
It is to the collective action of a number of causes, 
small in themselves, that the greater fluctuations 
take place. Very often a few of these smaller 
causes are recognisable, and immediately become 
confounded in many minds with the greater etfect 
to which they merely contribute. A simile of 
Herbert Spencer's is peculiarly applicable: —“ Every 
large wave bears smaller ones on its sides, and 
these still smaller ones, with the result that each 
flake of foam, along with the portion of the water 
bearing it, undergoes minor ascents and descents o/ 
several orders while it is being raised and lowered 
by the greater billows.’ We can never look to 
effects to produce themselves twice in an absolutely 
identical manner. The number of forces acting 
can only give us a very complex curve, and cannot 
conceivably repeat themselves. Change being, 
therefore, the order of the day, it remains to the 
engineer and to the engineering manufacturer to 
learn from the biologist the principle underlying the 
doctrine popularly referred to as that of the survival 
of the fittest. That principle is that, an organism 
possessing the greatest number of senses in the 
best working proportion, inevitably tends to re- 
produce itself. The road to success, which means 
reproduction of effects and extension of spheré of 
activity, is no longer mainly muscular as in cruder 
times. The mental directions into which the sense 
of the community must be deflected, or in default, 
must disappear, are numerous. Not only must the 
inventive faculty be developed toa high degree, but 
organisation needs consideration. Acute external per- 
ceptiveness, keen to see a coming change and to 
prepare for it, is a vital necessity. The economic 
questions of the day are regarded with too restricted 
a perceptiveness by both schools of political thought. 
A complex question is treated as if it were a simple 
matter. Immediate happenings fill the mental 
horizon, and their fundamental causes are too often 
entirely unrecognised. 
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THE ATLANTIC MAILS. 
THE parliamentary paper issued last week showing 
the ‘‘ number of days, hours, and minutes,”’ to quote 
part of the description, occupied in the transport of 
the American mails between this country and the 
United States and vice versd during 1904, is a 
return which is to be regarded with mingled feelings 
by Englishmen. At the outset we are faced with 
the unpleasant fact that in speed we are hopelessly 
beaten by the great liners of the German companies. 
And, as we shall show just now, the beating is 
greater than would appear on the surface. On the 
other hand, it is distinctly a cause for gratification 
that old steamers, such as the Umbria and the 
Etruria, have done so well. These ships are the 
last of the single-screw steamers, yet they have each 
succeeded in beating—not by much, certainly, but 
yet beating—the Majestic and the Teutonic, ships 
about half the age and possessing the advantage of 
twin screws. To adopt a homely expression, it 
shows that “there is life in the old dog yet,” and 
speaks well for the firms responsible for their con- 
struction. Nevertheless, it is scarcely satisfactory 
from a business point of view that we should have 
to be content with seeing our letters carried by 
steamers which are outclassed by those of another 
country. Even our best ships, in point of speed, 
the Lucania and Campania, which have each 
succeeded in doing the outward trip from Queens- 
town in less than the seven days, contrast but 
poorly with the fast passages of the steamers of the 
Hamburg and Bremen companies. The smartest 
outward runs of German boats were made by Kaiser 
Wilhelm ITI., Kaiser Wilhelm der Grosse, and Kron- 
prinz Wilhelm in August and September. The records 
are distinctly interesting when we observe how closely 
they are matched:—Kaiser Wilhelm II., August, 
6 days 1 h. 25 min.; Kaiser Wilhelm der Grosse, 
August, 6 days 1 h. 40 min.; Kronprinz Wilhelm, 
September, 6 days 1 h. 25 min.; Kaiser Wilhelm II., 
6 days 1 h. 50 min. Against these returns it is 
interesting to place for purposes of comparison what 
our ships did in the same months. We find this :— 
Majestic, August, 6 days 10 h. 57 min.; September, 
6 days 10 h. 51 min.; Oceanic, August, 6 days 4 h.; 
September, 6 days 2 h. 40 min.; Lucania, August, 
6 days 3h. 41 min.; September, 5 days 23 h. 50 min.; 
Umbria, August, 6 days 9 h. 15 min.; September, 
6 days 9 h. 28 min.; Campania, August, 5 days 17 bh. 
8 min.; September, 5 days 21h. 50 min. But the 
Oceanic aid better in November with 6 days 1 h. 
35 m. The Lucania’s best run, 5 days 19 h. 25 min., 
was in the same month, and the Campania’s 5 days 
17 h. 57 min. in October compared excellently well 
with her August and September trips. But what 
we have to remember is that the times of the 
British ships are taken with Queenstown as the 
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clear run across the Atlantic. The German 
steamers sail to their destination vi@ Cherbourg, so 
that distance is against them. Put in another way, 
on a given day in August the passenger could have 
left London and have reached New York by a 
German steamer in less than two hours over six 
days. To have fetched New York in the recorded 
5 days 17 hours of the Campania in the same month 
he would have had to leave London a day earlier. 
To this saving in time is to be added the fact that 
the German companies would have provided him 
with passage in the finest liners afloat. The 
steamers of the American Line need hardly be taken 
into consideration from the speed point of view, for 
their best outward run was the 7 days 2h. 45 min. 
Southampton to New York vid Cherbourg of the 
Philadelphia. Turning to the homeward trips, we 
are again outclassed by the Germans. Their best 
homeward run was that of the Kaiser Wilhelm II. 
in October, 5 days 12h. 48 min., New York to 
Plymouth, while their next best runs were about 
two hours longer in the same month and in August. 
The best English homeward run to Queenstown 
was that of the Campania in December, 5 days 
19h. 5min. But here again is the fact to be borne 
in mind that for passengers and mails alike the 
German steamers come to our doors, whereas 
the English boats place their passengers bound for 
London or the Continent ashore at a distant port 
and face to face with an arduous railway journey. 
This militates against speed, and, as we suggested 
a week ago, tends to drive passengers into the arms 
of the foreign companies. We may, however, 
expect to see the tables turned when the new 
Cunarders, the largest and fastest passenger ships 
the world has ever seen, commence running. 


PANAMA CANAL ‘“‘ SCANDALS.” 


WE are not disposed to regard with the same 
gloomy forebodings as do the majority of our 
American contemporaries the existing situation in 
connection with the Panama Canal. Indeed, we 
prefer to believe that there is a brighter prospect 
to-day for the eventual triumph of the enterprise 
than at any period during the past ten months. 
Unpalatable though the truth may be, it is far 
better that there should be a complete understand- 
ing concerning actual conditions than that the 
Americans should continue to live in a “ fools’ 
paradise,’ and too late awake to the fact. Present 
difficulties are part of the price which has to be 
paid for that insensate craving for the immense, 
merely on account of size, which is characteristic 
of a certain Transatlantic school. As we have 
several times during recent months suggested, 
useful and necessary work on the Isthmus has 
been shamelessly neglected in favour of operations 
directed to a single end—that of creating a popular 
demand for a canal “ bigger” than that contemplated 
and sanctioned by Congress. But for this, much of 
the friction which wrecked the Canal Commission of 
1904 would have been avoided, larger attention 
would have been devoted to the needs of the health 
department, and no opportunity would have arisen 
for the undignified recriminations and threats of 
which we have recently heard. By the executive 
order of April 3rd, the Administration, unwisely, 
but with the best of intentions we believe, gave an 
apparent measure of countenance to the sea-level 
propaganda. After last week’s experience it is 
very unlikely that they will again err in the same 
direction, or blind themselves to the real significance 
of the movement. They will do well to leave the 
question of canal design to the absolutely unfettered 
judgment of the Advisory Technical Board, and 
insist, in the meanwhile, upon a cessation of intrigue 
in the Isthmus, whether political or expert. It 
cannot be pretended that up to the present the 
canal enterprise has gained much from American 
ownership and control, and little harm would be 
done were this fact remembered by some of our 
compatriots, ever ready to extol over-sea methods 
and depreciate those more familiar to this country. 
The Americans, it may be hoped, will profit by the 
experience gained since they became possessed of 
the canal property in May of last year. This leaves 
little room for doubt as to one effect of a serious 
revival of the sea-level project, namely, that it 
would inevitably offer larger opportunity for a 
renascence of “ scandals” than would be the case 
were prompt and final preference given to a less 
costly, controversial, and time-consuming design. 


BUILDING STONE AND NATURAL BED, 


In the majority of specifications issued by engi- 
neers in this country it is specified that all stone 
used in buildings shall be set on its natural bed. 
To this end it is the general custom for the stone to 
be definitely marked before it leaves the quarries. 
It is safe to say that in our best practice practically 





all the stone used is correctly laid. It is just as 
easy to do the laying rightly as wrongly. Generally 
speaking, the contractor can gain nothing by not 
following the specification in this matter. It would 
appear, however, that in the United States the same 
care is not exercised as is taken here. Although 
most American specifications for good masonry 
require the blocks to be set on their natural beds, 
yet the instruction does not seem to be always 
followed. Every year a large amount of masonry 
is, as a fact, laid in which the requirement is wholly 
ignored. According to our contemporary, the 
Engineering Record, a flagrant example of this has 
recently been brought to light. Holy Trinity 
Church at Brooklyn is now undergoing extensive 
repair, and is having the whole of its exterior made 
good. The building material employed was red sand- 
stone of an open texture. Why it was used it is hard 
to say, as it is acknowledged that it is not suitable 
for the climate. In addition to this, however, it 
was laid with its natural bed vertical. The result 
is that the walls and spire under the alternate 
influence of frost and thaw have disintegrated 
seriously. The stone is able to offer comparatively 
little resistance to the weather. This is particularly 
so on the south side, where, of course, the heat of 
the sun during the day time is frequently sufficient 
to thaw the moisture frozen during the night. As 
a consequence of neglect—or ignorance—first in the 
choice of the stone, and next in the way of setting 
it, an expenditure of some £20,000 is necessitated, 
and it is doubtful whether a satisfactory renovation 
can be effected without repairing the whole building. 
It is difficult to understand how such a serious 
mistake was made. It stands to reason that the 
stone will last best if used in the same relative 
position as that in which it was formed. A piece 
of cliff with horizontal stratification will last much 
longer under the influence of the weather than will 
a piece of the same cliff the strata of which have 
been by the action of some external force raised to 
the vertical position. 


ARMOURED DESTROYERS. 


Amona the vessels to be put under construction 
in the French shipyards this year special pro- 
minence will be given to destroyers, of which 
fifteen will be put on the stocks, that is to say, a 
much larger number than has been laid down at 
one time in any previous year. The introduction 
of the scout has induced the French naval depart- 
ment to turn its attention to the necessity of 
efficiently armouring the new destroyers so as to 
protect the engines and boilers from light artillery 
at any range, while they will be invulnerable to the 
fire of guns of 76 mm. bore at distances from 
2000 m. to 3000 m. The obvious danger of a 
destroyer being put out of action or sunk if it 
should be struck in almost any part by quick-firing 
guns has been so far increased by the superior 
armament and higher speed of the scout that the 
destroyer can no longer hope for safety in flight, 
and in the opinion apparently of M. Normand, who 
is responsible for the designs of the destroyers, the 
efficiency of these craft can only be maintained by 
protecting the vital parts against such fire as may 
be brought to bear upon them by the scout. 
Attempts have already been made to provide 
destroyers with armour, although it has been 
sought to do this without increasing displacement, 
and, as something had to be sacrificed, the coal- 
carrying capacity was reduced, with the result that 
the vessels had a very small range of action. In 
the new destroyers the displacement will be in- 
creased from 330 to 450 or perhaps 470 tons, so 
that the engines, boilers, and other vital parts may 
be protected by armour-plate 40 mm. to 50 mm. in 
thickness. With each end of the vessel, where the 
hull is not protected, there will be connected 
centrifugal pumps to keep down water that may 
find its way in. Owing to the increased weight 
due to the armour plate the speed of the new 
destroyers will be two knots less than that of the 
330-ton craft, but while steaming at 25 knots in 
smooth waters, they are expected to be faster and 
more seaworthy than the smaller destroyers in 
heavy seas, so that taking them all round they will 
prove more efficient fighting units than the unpro- 
tected craft. Thus the destroyer seems to be 
progressing on the same lines as the cruiser. The 
idea that speed should be her only protection is 
being given up. So it was with her big sisters, 
which are now barely distinguishable in some 
cases from battleships. Whether such additions to 
weight and loss of speed will be found by experi- 
ment to be worth while remains to be seen. 


COMPULSORY ARBITRATION IN TRADE DISPUTES. 


We have watched with particular interest the 
operation of certain Acts which have been passed in 





some of the Colonies to provide for the compulsory 
settlement of trade disputes. Some disputes between 
employers and employed have possibly been brought 
to a timely—or untimely—end through the medium 
of Conciliation Acts; but it is clear to the meanest 
intelligence that no legislature can compel a work- 
man to work for a certain wage, or an employer to 
employ workmen at a certain wage. According to 
the New Zealand correspondent of the Times, a new 
difficulty has beset the working of the Conciliation 
Act in that Colony, owing to the fact that certain 
workmen are desirous of being relieved from its 
provisions. It appears that the Court of Arbitration 
has power to entertain applications made by 
individual workmen who desire to work at wages 
below those prescribed by the trades unions. Ata 
recent deputation to the Premier, a request was 
preferred that the labour unions should have a right 
to be heard when the chairmen of conciliation 
boards are issuing permits to “ under-rate” workers. 
The unions contend that the issue of permits needs 
checking, so as to prevent the flooding of the country 
with Underpaid men who have not served a proper 
apprenticeship. Replying to the deputation, the 
Prime Minister said that this power would require 
to be very carefully safeguarded, as otherwise the 
applicant for a permit might be injured. The 
logical conclusion, he said, would be for all 
permits to be granted by the unions. According to 
the Times correspondent, “The Premier did not see 
any great objection at present, provided that no 
delay occurred in the chairman of the boards notify- 
ing the unions when such applications are made.” 
This, apparently, amounts to a declaration that the 
trade union has a right to be heard in opposition to 
an application by a man who desires to work at 
“‘under-rates.” It can only be hoped that the court 
of arbitrators will turn a deaf ear to the representa- 
tions made to them on behalf of the union. Imagine 
a state of things in this country under which a 
trade union could apply to the Court of Chancery 
for an injunction to restrain an employer from 
employing a member of the Free Labour Union, or 
any other workman who was willing to work at other 
than union rates! The fact that the New Zealand 
Legislature has sanctioned a measure which, appa- 
rently, recognises the principle that the unions are 
entitled to deprive a workmen of his means of liveli- 
hood fully justifies the comment that in New 
Zealand “Utopian schemes of to-day are apt to 
become the policy of to-morrow.” 








THE INSTITUTION OF MECHANICAL 
: ENGINEERS. 


Amone the other works visited by the members of the 
Institution of Mechanical Engineers in connection with 
their recent meeting at Liége were those belonging to La 
Société Anonyme d’Ougrée-Marihaye, which consist of 
blast furnaces and steel works at Ougrée and of a coking 
plant at Marihaye. Originally this company, which was 
formed in Brussels in 1835, was called La Société 
Anonyme des Charbonnages et MHauts - Fourneaux 
d’Ougrée. In 1892 it took the name of La Société 
Anonyme d’Ougrée, and a few months later it amalga- 
mated with La Société Anonyme de la Fabrique de fer 
d’Ougrée. After the absorption of the Marihaye Com- 
pany the existing name was adopted. The present 
capital of the company is 21,297,000f., divided into 45,800 
shares. 

The steel works at d’Ougrée cover an area of about 
87 acres, of which 17 are used as a storage yard for the 
rails, joists, rods, ke. The following specialities are prin- 
cipally produced :—Tramway rails, rack rails for mountain 
railways, which are manufactured under a patented pro- 
cess, and hollow ingots for the manufacture of tubes, the 
casting of which is carried out in accordance with 
a process which is the property of the company. 
The works find employment for some 2140 workmen, 
the annual payment to whom amounts to 2,885,000f.— 
say, £115,400. The production during the last fiscal 
year was 266,000 tons of Bessemer, Thomas and 
Siemens- Martin steel transformed into joists, rails, sleepers, 
angles, tires, axles, plates, bars, kc. Sixty-nine thousand 
tons of coke were also produced. The plant at these works 
consists of one metal mixer of 100 tons capacity, three 
cupolas, four 12-ton Thomas converters, one 1500 horse- 
power condensing blowing engine and one blowing engine 
in reserve ; two 15-ton Martin furnaces, one reversible 
blooming mill with 850 mm. centres, and two sets of finish- 
ing rolls for rails, channels, joists, rounds, &c., driven by 
a 10,000 horse-power engine; a smaller rolling mill with 
650mm. centres, driven by a 1200 horse-power engine ; 
two sets of plate rolls, driven by a 1000 horse-power 
engine; two other rolling mills driven by two 500 horse- 
power engines; axle and tire shop, containing three 
15-ton and two 12-ton steam hammers, and a 500 horse- 
power engine; forges; bridge shop; and six 30 horse- 
power and four 75 horse-power slag crushers, part of these 
being electrically driven. The electricity is produced at 
the works containing the blast furnaces. It is brought 
to the site of the steel works and taken to a receiving 
station, which is divided into three distinct sections, each 
one serving a separate part of the works. Lighting 
absorbs some 300 horse-power, and the remainder—about 
2200 horse-power—is used for driving the machinery. 

The blast furnace works, including the mineral storage 
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yard, is 22 acres. 


Thirty-three acres are devoted to 
workmen's dwellings, &c., and 54 acres are under wood. 
Last year there were employed an average of 1227 work- 
men, the annual wages of whom amounted to 1,525,000f. 


—say, £61,000. The annual production averages 136,000 
tons of pig iron, 119,000 tons of coal for the making of coke, 
and 154,000 tons of coke for the blast furnaces, 
are four blast furnaces. Three of these have only small 
outputs, but the fourth, which has only recently been 
erected, is a large producer. It is provided with four large 
Cowper stoves, and with an automatic material elevating 
and charging machine. The three older furnaces are 
placed in a line, and are fed by means of an electric 
traveller which deposits the minerals and coal into the 
blast furnace hoppers by means of a large skip. The 
blast is obtained by two Cockerill compound steam 
engines and two gas blowing engines made by the same 
firm. There is a coal-washing plant situated near the 
coke ovens, and there is also a foundry in which, amongst 
other things, the ingots required in the steel works are 
made. In the power-house there are direct-current 
steam generators producing current at 550 volts, and two 
motor transformers for reducing this voltage to 250 and 
125 for lighting purposes. In a few months there are 
to be installed two gas-engine driven dynamos, each of 
1200 horse-power. 

At the Marihaye works there are some 2886 workmen, 
earning 3,400,000f., say £136,000, a year as a total. The 
yearly output is 500,000 tons of coal for domestic and 
other purposes ; 40,000 tons of washed coal, varying in 
size from 2} mm. to 55 mm. in diameter ; 110,000 tons of 
special foundry coke; and 10,000 tons of briquettes. 
There are five sets of coke.ovens at Vieille, Marihaye, 
Many, and Boverie, near the Val St. Lambert station ; 
Fanny, near the Seraing station, and Nouvelle Marihaye, 
near the Flémalle Grande station. 

The concession, the area of the surface of which 
is 1654 acres, extends under Flémalle, Yvos-Ramet, 
Chokier, Val St. Lambert, and Seraing. In addition to 
the foregoing there is a group of 46 coke ovens— 

-Smets system—at Flémalle Grande; -68 Collin ovens— 
36 of them on the recuperative system—at Seraing; 25 
further Smets ovens, a coal-washing plant, and a bri- 
quette plant. 

The chief offices of the company are at Ougrée les 
Liége. The administrateur délégue is Monsieur A. Raze, 
and the managing director Monsieur G. Trasenster. 

Another company which the members were invited to 
visit was La Société Anonyme des Aciéries d’Angleur. 
The chief office of this company is at Tilleur, and the 
works at Tilleurand Angleur. At the former place there 
are coke ovens, blast furnaces, steel works, rolling mills, 
bridge and railway material shops, kc. There are six 
Evence Coppée recuperative coke ovens, having a yearly 
output of 120,000 tons. There are four blast furnaces, of 
which three are at work. These produce annually about 
150,000 tons. At present there are three circular con- 
verters, each of 94 tons, the yearly output of which 1s 
130,000 tons. A new steel works is, however, in course 
of construction, and this will contain four rectangular 
converters of 12 tons capacity each. This will be in 
operation by the end of this year, so it is said, and it is 
anticipated that its yearly production will be some 
250,000 tons. There are four triple rolling mills, of sizes 
varying from 250 to 760 mm.centres. The yearly output 
from these is at present 120,000 tons, but when the new 
steel works are in operation it is expected to be 200,000 
tons. In these works some 6000 tons of railway points 
and crossings are also turned out yearly, and there is a 
slag-crushing plant with an annual capacity of 70,000 tons. 
The Angleur works produce acid Bessemer and _ basic 
Siemens-Martin steels. There are two rolling mills, one 
of 300 and the other of 550 mm. centres. Axles, springs, 
tires, blooms, and various forgings are the staple manu- 
factures, and the yearly turn out is about 30,000 tons. 

Opportunity was also given for visiting the works of 
Fred. Recq de Malzine, at Sclessin-Liége, which is well 
known for its cut gear wheels for all kinds of work, and 
particularly for motor cars. These works were founded 
in 1900, and are fitted up almost exclusively with 
American tools by Brown and Sharpe, Pratt and Whit- 
ney, Fellows, Gleason, Bilgram, Reed, Prentice, Gray 
Barnes, Ladis Gesholt, Whiton, &c. They claim to be 
equipped on the most economical and scientific basis, 
and to be thoroughly up to date. Ordinary gear wheels 
are made up to 3 m. in diameter, worm wheels up to 2} m., 
interior teeth wheels up to 2 m., bevel wheels up to 1} m., 
and helicoidal wheels up to 750 mm. In addition to 
separate wheels this company makes a number of 
machines involving the use of gear wheels, and among 
these may be mentioned worm and worm wheel speed 
reducers. It also supplies sets of gearing for machine 
tools, lifting tackle, applications of electricity, auto- 
mobiles, and tramways. In some cases the firm claims 
to have constructed gearing yielding an efficiency of 
984 per cent. 

A large number of other works had issued invitations 
to the members, who availed themselves of the courtesy 
on every possible occasion. 








THE ozonising plant of de Frise, erected on the grounds 
of the Saint-Maur pumping station, treats filtered water of the 
river Marne, It is capable of sterilising 150 c.m. of water per 
hour. The necessary power is supplied by a 45 horse-power semi- 
portable steam engine, driving 110-volt Mordey alternators and a 
centrifugal pump. A transformer is used that is capable of raising 
the pressure to a maximum of 80,000 volts, each ozoniser requiring 
a pressure above 20,000 volts. An ozoniser consists of a horizontal 
brass half-cylindrical trough fitted with a plate-glass cover and a 
cast iron water jacket. The trough is earthed, and forms one pole. 
Across the trough, at regular distances, are brass half-discs, with 
serrated circular edges, 60 mm. smaller in diameter than the trough. 
These are fixed to the glass lid by means of screws which bring the 
high-tension current from the liquid resistances fitted to each half- 
disc. For resistances, vertica] glass tubes filled with a suitable 
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25-TON STEAM CAPSTAN. 


A STEAM capstan capable of lifting 25 tons direct from the 
barrel is shown in the accompanying illustrations. It was 
made by the Sandycroft Foundry Company, of Sandycroft, 
near Chester. It is driven by a two-cylinder horizontal high- 
pressure slide-valve engine. The crank shaft of the engine 
is extended to carry a worm, which gears into a machine-cut 
worm wheel on the second motion shaft. This shaft also 
carries the brake gear. The brake gear consists of a brake wheel 
of large diameter, a brake of the band type lined with wooden 
blocks, actuated by a lever, the fulcrum of which is carried 
in a bracket cast with the bed frame, and a lever operated 





on the crank shaft. If the quicker speed is required the 
worm wheel clutch is disconnected and the spur wheel clutch 
put in gear, motion being imparted to the second motion 
shaft by means of a bevel pinion on the crank shaft gearing 
into a wheel carried by a short shaft running in a bearing 
bolted to the bed frame. To this shaft is also keyed the 
pinion which drives the spur wheel. The clutches are 
operated by screws turned by hand wheels. The thrust of 
the worm when raising the load is taken by friction discs 
of hardened steel, one of which is pinned to the end of the 
worm, and another held in position by a crossbar and bolts, 
the intermediate discs running loose, All the discs are 
grooved radially on their faces for lubrication from a hole in 










































































Friction discs of 
rdened Sté 
‘Lubricator 1 
triction isos t 




















“THe ENGINEER” 


25-TON 


by means of a link connected to a vertical screwed spindle. 
On this lever is secured a hand wheel, by means of which the 
power is applied, the spindle being carried by a cast iron 
standard bolted toa bracket cast withthe frame. The second 
motion shaft has also a double helical spur pinion keyed on 
it, gearing into a wheel on the drum shaft. This shaft 
carries as well a double helical spur wheel, which is used 
when the fast speed is required, the latter shaft being carried 
in bearings supported by cast iron frames. The drum shaft 
runs in bearings cast with the frame. The bearings are fitted 
with brasses. The drum centres are made of cast iron, and 
are fitted with wooden lagging. To enable the drum to re- 
volve at two speeds, with a corresponding variation in load, 
the ratio of the gearing is altered in the following manner : 
On the second motion shaft there are two clutches of the 
pin type, one clutch connecting the spur wheel on the outside 
of the frame, and the other the worm wheel with the shaft. 
To run at the slow speed the spur wheel clutch is put out of 
gear, and the worm wheel clutch put in gear. Motion is 





liquid are used, 





then imparted direct to the second motion shaft by the worm 
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the centre, and they, as well as the end of the cast iron 
worm, run in gun-metal bearings. 

The accompanying illustrations will enable the reader 
clearly to follow the foregoing description. 








Tue U.S. Interstate Commerce Commission has an- 
nounced its conclusions in the matter of the differential allowances in 
freight rates granted to Atlantic ports—Philadelphia and Balti- 
more—on export and import shipments. The Commission recom- 
mends that the allowance on flour coming all rail or lake and rail 
to Philadelphia should be reduced from Z cents to 1 cent per 
100 lb., and to Baltimore from 3 cents to 2 cents; and that the 
allowance on ex-Lake grain from Buffalo, Erie, and Fairport to 
Philadelphia and Baltimore should be reduced from four-tenths of 
a cent to three-tenths of a cent. The allowance on other grains 
is to remain at 14 cents in favour of Baltimore and 1 cent in favour 
of Philadelphia. No change is urged in the differential allow- 
ances on any other export traffic, nor are any recommendations 
made as to the import allowances. 
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PIPE FLANGE FACING AND DRILLING 
MACHINES, 

A new machine for facing, turning, and boring pipe 

flanges has recently been constructed by Messrs. Pollock 


and Macnab, Limited, Bradbury, near Manchester. The 
general design and arrangement of the machine can 
be clearly seen from the illustration below. It is made 
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for operating on both ends of the pipe at the same time, 
and is capable of dealing with pipes ranging in size 
from Qin. to 30in. outside diameter, and 4in. to 20in. bore, 
and up to 25ft. in length. There are six tools working on. 
the pipe at the same time, three at each end. Two of the 
tools are used for facing the flange—one on each side—while 
the other is turning up the rim. The cutting speed of the 
tools is 40ft. per minute. The makers have given plenty of 





rack and pinion, and fixed in any position. Both heads are 
driven by a central shaft, and they can both be started or 
stopped independently. The bed is of the V type, and has 


two carriages, each carriage being fitted with clips to receive | 


the pipes. The use of these clips obviates the necessity of 
lifting the bottom of the pipe higher than the centre 
line of the machine. The pipes are held in V-shaped 


grips so arranged that when they are gripped they are. 


FLANGE DRILLING MACHINE 


in true alignment; and as the carriages and heads are 
fitted to a planed V-shaped bed, they, too, are also cen- 
tral. Adjustments are fitted to these stays, so that they may 
be used for supporting bent pipes. The method of driving is 
a feature of the machine. ‘The pulley shown on the extreme 
left of the drawing is driven direct from the countershaft, 
thus dispensing with intermediate shafting. There are eight 
speeds, any of which can be obtained instantly by moving the 












































| It is designed to drill two flanges simultaneously at one 
| operation. Two drills work on each flange, so that in all 
| four holes can be made at the same time. Pipes ranging 
in size from Yin. to 30in. or from 4in. to 20in. bore can be 
machined, the length of the pipe being 25ft., but any con- 
venient length can be provided for. The uprights and the 
principle on which they are worked are similar to those 
already described in the previous machine. The four drilling 
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heads are driven from a common shaft, which is operated 
from the variable speed gear. The machine is driven in a 
similar manner to the first one; it is of substantial con- 
struction, and weighs approximately 104 tons. 

It will be observed in the engraving above that at one end 
the drills are near together, while at the other end they are 
wide apart. These two positions represent the maximum and 
minimum limits of working. The two large rests shown on 
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choice as to the speed at which the machine should be 
run, no fewer than eight spindle speeds having been provided. 
With regard to the tool feeds, there are six changes by positive 
gearing. The feeds are continuous, and not intermittent. 
There are two heads to the machine, and in order to set it to 
suit the different lengths of pipes, one of the heads is made 
80 that it can be easily marek along the frame by means of a 





FLANGE FACING MACHINE 


handle shown in the illustration. It is claimed that by the 
use of this gear more powerful cuts can be made, because the 
fundamental objection to cone drives, namely, that on slow 
speeds, when operating on the largest diameters the power 
of thecone is the least, is removed. All the teeth are cut from 
the solid. The other illustrations show a machine made by 


| the same firm for drilling pipe flanges with high-speed drills. 


the floor are adjustable by screws, and are used to support 
curved pipes, hamen &c., at one end, while at the other 
end they are gripped in the jaws on the bed. These latter 
are adjustable by loose pieces to suit varying diameters of 
pipes. In the engraving oge of the jaws is shown with all 
thé loose pieces in position and arranged for a small pipe ; 
the other has all the loose pieces removed, and is ready for a 
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large pipe. The cross bar can be wound down by a screw on 
to the top of the pipe, so as to hold the latter firmly in 
position while it is being operated upon. 








ELECTRIC TRAMWAY AND RAILWAY 
EXHIBITION. 


No better demonstration of the growth and development 
of the electric tramway and railway in this country could be 
seen than the Exhibition which is now open at the Agricul- 
tural Hall, Islington. It is the third of the series promoted 
by the proprietors of the Tramway and Railway World, the 
previous shows having been held in 1900 and 1902, and 
although no striking change in the most popular systems has 
taken place since the latter year, the enterprise of electrical 
engineers in this comparatively new mode of transit has 
naturally effected numerous improvements of considerable 
importance. The overhead trolley system has become more 
firmly established, and except for a few isolated instances 
where the expensive conduit system as adopted by the London 
County Council, or the surface-contact system as exempli- 
fied at Wolverhampton—seems certain of still further 
utilisation. For railway service, generally speaking, continu- 
ous-current motors have hitherto provided the motive power, 
but the claims of the single-phase electric motor are asserting 
themselves, and the London, Brighton and South Coast Rail- 
way will be the first English company to take up this method 
of operation, while, on the other hand, a Welsh company is 
installing three-phase motors on a light railway in a mountain- 
ous district, and some of the plant for the last named is to be 
seen at Islington. The surface-contact principle for working 
electric tramways can be inspected in its several well-known 
varieties, and much interest centres round the system which 
is about to be made use of at Lincoln. Although coming 
under neither the headings cf tramways or railways, no 
jealousy on the part of the engineers of these modes of transit 
will be felt by the introduction into the Exhibition of motor 
cars, which bid fair to serve a good purpose in acting as 
feeders, if not as direct rivals to the other forms of locomo- 
tion. Several types of well-known self-propelling vehicles 
for public passenger work are on view, but the show cannot 
be called thoroughly representative in this department. In 
the matter of electric tramway construction, too, the names 
of several of the best-known engineering firms are con- 
spicuous by their absence. 

Any one of the various sections of an electric railway or 
tramway installation would in itself provide material 
enough for a descriptive article too long for the space at 
our disposal, and we can only call attention to the more 
prominent features, as represented at Islington. Taking first 
the permanent way section, we are enabled to study, for 
instance, the Lorain system, parts of which are shown by the 
Lorain Steel Company, 71-72, King William-street, E.C., and 
which is well known. Then there is the Kingsland surface- 
contact system shown by the Traction Corporation, Limited, 
16, Great George-street, Westminster. This company has a 
section of tramway track, 100ft. long, fully equipped, and a 
motor truck showing the operating parts. In this system, 
studs placed in the middle of the track provide the current 
for a skate suspended from the axles of the truck. These 
studs project 4in. above the street level, and are connected to 
a surface main through the medium of a mechanical switch 
operated by two arms suspended from the front and rear axles 
of the vehicle truck, and running through a slot in a shallow 
conduit no deeper than the running rails. The switches are 
so placed that the levers project up_into the shallow conduit, 
thereby obstructing the free passage of the operating arms 
mounted on the car. The switches are thrown over alter- 
nately by these arms closing and opening the circuit to the 
stud at each operation. The system can be worked in either 
direction, so that a double surface can be worked on a single 
line of track. Perhaps most interest will be attracted by the 
less known Griffiths-Bedell surface-contact system, shown 
by a full-size section of railway by Messrs. William 
Griffiths and Co., Limited. This system is about to 
be adopted at Lincoln, and possesses several novel features, 
not the least of which is that the stud head is laid flush 
with the paving, the current being collected from it by 
a chain which is brought down by magnetic influence, rising 
again clear of the surface as the car proceeds, The studs are 
placed 9ft. apart, and their heads measure 10in. by 2éin. 
They are energised by a cable of iron wire laid in a closed 
stoneware duct beneath the track, contact being made only 
when the car is immediately over a stud and ceasing as soon 
as it has passed, when the stud is ‘‘dead.’’ Whatever the 
actual working of this system may prove, it has the decided 
commercial advantage of being inexpensive in first cost, and 
we shall wait with interest the test to which it will soon be 
submitted at Lincoln. In the permanent way section, the 
exhibits of Hadfield’s Steel Foundry Company, Limited, 
Skeffield, cannot fail to attract notice. This firm has 
succeeded in producing steel points and crossings for tram- 
ways the life of which is most remarkable. The introduc- 
tion of manganese into the steel, either wholly throughout 
the rail or by inserts of this alloy, is the secret of success. 
The points are supplied in lengths up to 15ft., and are so 
designed that the tongues are of the maximum strength 
consistent with smooth running, being the same width on 
their base for the whole length. A box on the side of the 
point acts as a drain, and may be utilised for the mechanism 
of a movable or automatic point, and, if necessary, a con- 
version from one to the other can be readily made without 
interrupting the service. On this stand is also to be seen 
in operation Parr’s automatic electric point-controller 
attached to a pair of connected movable points. It is of 
sound construction, easily understood, and embodies only 
first-class workmanship combined with a large factor of 
safety. The lamp current of the car cannot actuate the 
point controller, while only the first notch of the ordinary 
car controller provides sufficient current to work it. The 
controller is unaffected in its action by a variation of 150 volts 
in 550 volts, but by an extremely simple and ingenious 
addition it can be made to work equally well at all pres- 
sures between 300 and 600 volts, an important advantage. 
Another interesting exhibit is a set of Hadfield’s steel-tired 
wheels, which were supplied to the Sheffield Corporation 
Tramways, and had a life of 79,680 miles before being 
removed. Messrs. Edgar Allen and Co., Limited, Sheffield, 
have a varied display of points and crossings, in which man- 
ganese stee] is used either wholly or in part. Specimens of 
automatic and open points 15ft. long, made for the Leeds Cor- 
poration, fitted with manganese steel tongues and inserts, are 
claimed to be the longest standard points used in Great 
Britain, They are fitted with McKnight’s silencer. 

The Railway and General Engineering Company, Limited, 





Nottingham, shows a system for thoroughly draining the 
tramrails, and for ccllecting sand or silt, while access for 
cleaning and trapping of sewer gas is easy. The catch boxes 
are simple and effective, and the sump boxes of either round 
or square pattern can be used, the latter having a larger 
holding capacity. Special pipes are provided forming con- 
nection with the sump box, which is trapped, and may be 
connected direct to the sewer. Sand washed down through 
the catch boxes is intercepted in the sump box, where it 
collects, instead of being carried direct into the sewer with 
the water. The Continuous Rail Joint Company of Great 
Britain, Limited, 20, King William-street, E.C., shows a 
special rail joint, which is a combination of fish-plate and 
sole-plate rolled in one piece. It holds the rail ends in true 
telation one to the other by engaging the rail under its head, 
and on the top and bottom of the flange, thus preventing any 
vertical or lateral play and ensuring continuation of the rail 
wave motion. We are informed that more than 20,000 miles 
of tramway and main line railways are equipped with these 
continuous rail joints, and the saving in track maintenance 
has more than compensated the users for the outlay in cost 
of materials. 

Messrs. Brecknell, Munro and Rogers, Limited, Bristol, 
show, amongst other new ideas, Tierney and Malone's patent 
track point. This device is small and simple, consisting of 
two solenoids in water-tight cases, one on either side of the 
tongue, enclosed in cast iron road boxes. These solenoids are 
operated by the trolley head closing a circuit from the trolley 
wire through the solenoid to the rail. The whole apparatus 
is entirely automatic, or may be so arranged that the motor- 
man can select either road when approaching a junction. An 
example is shown of Ward’s trolley reverser, for automatically 
turning the trolley boom at the end of a journey by means of 
a special form of triangular wire construction causing the 
trolley pole to reach out to its full extent, and to be afterwards 
drawn to its trailing position as the car moves out from the 
terminus on its return journey. An example is shown of the 
Leicester folding step, which is automatically interlocked 
with the gate, so that the platform of a car is always properly 
protected when the step is up, inasmuch as it is impossible 
to raise the step before first closing the gate. Moreover, the 
gate cannot be opened without first lowering the step. 

The Forest City Electric Company, Gore-street, Manchester, 
shows a ‘‘ protected’’ rail bond, built up of a flat wire spool of 
copper tape or strip, on which the copper terminals are cast. 
The copper stripis fine enough to be perfectly flexible, and yet 
of sufficient cross section to withstand ordinary oxidation or 
corrosion. The terminals are cast at a sufficiently high 
temperature to weld the strip and the terminals solidly 
together. They are then re-heated and drop-forged, the weld 
being thus completed and the terminals made to exact size. 
The bond is therefore one piece of copper, and it is im- 
possible for vibration or oxidation to loosen or alter the contact 
between the flexible centre and solid ends. They are also 
made of solid rod and flexible cable. The solid ends are fixed 
into the rail web by pressure. 

Messrs. Bayliss, Jones and Bayliss, Limited, Wolverhamp- 
ton, are making a special feature of tie-bars for tramway work. 
To meet requirements for a tie-bar having fin. diameter 
screwed ends, with a 2in. by ,;in. flat bar, the ‘‘ Bayliss ”’ 
patented rolled weldless bar has been designed. A {in. 
diameter end for a screw thread cannot be swaged in the 
old way out of a 2in. by yin. flat bar, whereas under the 
Bayliss patent it can be so formed without reducing the 
tensile strength. This firm also shows a large variety of 
sizes of the well-known helicoid lock-nut, which is deservedly 
finding considerable favour in tramway work. Thermit 
Limited, 27, Martin’s-lane, Cannon-street, London, is 
giving daily demonstrations of rail-welding by the alumino- 
thermic process, which has met with much success. The 
company is also exploiting a process for reducing piping in 
steel ingots, which consists in introducing a tin of anti- 
piping compound into ingots with the aid of an iron rod, 
which is, according to the size of the ingot, inserted about 
3ft. The tin is, of course, only introduced after piping has 
occurred, and the head layer of the ingot, which has 
already become solid, is broken through for the purpose. As 
soon as the reaction is complete, liquid steel, which is 
held in readiness for the purpose, is poured into the open 
hole. The method of procedure is simple and inexpensive. 

Turning to the rolling stock and power plant sides of the 
Exhibition, a very prominent position is occupied by Bruce 
Peebles and Co., Limited, Edinburgh. An 80 horse-power 
single-phase traction motor will command much attention. 
It has been constructed under the Peebles-Arnold-La Cour 
patents, and is of the compensated repulsion type. It is 
claimed that the efficiency, power factor, freedom from spark- 
ing, and economy of current consumption achieved by this 
motor constitute a record in this type of machine. It differs 
from the Latour motor in that three brushes only, instead of 
four, are required with the bipolar arrangement. The motor 
exhibited has six poles, five brushes only being used. This 
company also shows a three-phase electric locomotive built 
for the Portmadoc, Beddgelert and South Snowdon Railway. 
This line is only 2ft. gauge, and the difficulty of placing a 
sufficiently powerful motor on a vehicle of this gauge has 
been overcome by placing it on avertical shaft. The locomo- 
tive will be able to haul 50 tons up gradients of 1 in 40, while 
on the level a speed of 25 miles per hour can be attained. 

A further exhibit of more than passing interest is a 400- 
kilowatt rotary converter, which is one of ten sets built for 
the Great Western Railway Company, for converting current 
from the Park Royal power station for supply to the con- 
tinuous-current locomotives of the Great Western, running 
in conjunction with the Metropolitan and District Railways. 
It will be used to convert three-phase current from 6600 volts 
to 550 volts continuous. Messrs, Babcock and Wilcox, 
Limited, show, in addition to models of boilers and stokers, a 
full-sized gravity bucket conveyor for coalor other material in 
operation. It is capable of delivering 20 tons per hour, and 
consists of a train of tipping cars linked together, the whole 
system being so well balanced that very little power is neces- 
sary to operate it. The driving device may be actuated by 
any motive power obtainable, and consists of a spur-geared 
engine operating two sets of pawls, which successively thrust 
the chain in the direction of its travel, engaging with both 
sides simultaneously. By this device wear in the chain 
links is compensated. Another feature of this conveyor is 
the application of free or revolving wheels where the direction 
of the conveyor is changed, either from the horizontal to the 
vertical in the same plane, or at any angle to the first plane 
of motion. 

McPhail and Simpson’s Dry Steam Patents Company, 
Limited, Wakefield, show the elements of their well-known 
superheaters. The construction of the headers is instructive. 
One shown 7ft. long is made of solid drawn Siemens-Martin 
mild steel jin. thick. Itis rectangular in cross section, the 





internal dimensions being 1ljin. by 8}in. The steel end- 
plates are of steel, dished and riveted in. An independently. 
fired superheater for the Admiralty is also shown. The 
headers have improved forms of hand holes and covers, and 
conical plugs and box nuts for facilitating examination, 
Meldrum Brothers, Limited, Manchester, have a representa- 
tive display. A model furnace is equipped with this firm's 
latest improvements, including an automatic secondary con- 
troller for the supply of air for preventing smoke after firing 
has taken place. The extra supply is delivered through a 
hinged dead-plate, which remains open for a pre-arranged 
period, being automatically closed by an oil cylinder on 
the fire door. This cylinder can be set and adjusted or 
thrown out of action as desired. A large size model 
of a Cornish boiler front is also shown fitted with a 
new low-grate furnace. This is specially useful with small 
flues or for dealing with low-grade fuels. 

Mason’s Gas Power Company, Limited, Levenshulme, 
shows a gas producer designed in accordance with the Duff 
and Whitfield patents. The characteristic feature of the 
system is in the method of dealing with the volatile products 
irom the coal. The tarry vapours are drawn from the upper 
part of the fuel chamber and injected by means of steam into 
the incandescent coke in the zone of combustion, the main 
outlet for the gas from the producer being placed at a lower 
level than heretofore in order to permit of that operation. In 
this way it is claimed that the sensible heat produced by the 
combustion of the solid carbon is utilised to decompose both 
the tarry vapours and the steam by which they are injected 
into the fire, this decomposition producing hydrogen and 
carbonic oxide without dilution with nitrogen. A suction gas 
plant is also shown. 

Messrs. E, Green and Son, Limited, Wakefield, have on 
view a model of their well-known economiser, by means of 
which the feed-water for boilers is heated by the waste gases. 
There is also shown a new pattern of direct-acting pump for 
boiler feeding and similar purposes which we hope to describe 
fully, with illustrations, in a future issue. In the meantime 
it may be stated that the pump is of the vertical pattern, 
having only one equilibrium steam valve and along piston, as 
far as the motive mechanism is concerned. In the water end 
there are four valves and a deep plunger. It is claimed that 
the pump works equally well, with any speed of piston, from 
25ft. to 100ft. per minute. 

On a very attractive stand Messrs. Holden and Brooke, 
Limited, Manchester, show, amongst other appliances, 
Leinert’s water meter in action. This apparatus is con- 
structed somewhat on the principle of an automatic weigher, 
as will be seen from the illustrations appended. The water 


























WATER METER 


runs continuously to the meter, but is diverted by an auto- 
matic feed alternately to one or the other of two similar 
tanks. These tanks are balanced on knife edges in such a 
way that a certain weight of water will tilt the tank and at 
the same moment transfer the feed to the other tank. Each 
tank, upon tilting, commences to empty through a syphon 
and returns empty to its original position in time again to 
receive water as the companion tank falls and tilts the feeder 
and recorder. The water is therefore measured by weight, and 
not volume, and the meter can thus deal with water of 
varying temperatures without impairing its accuracy. Messrs. 
Holden and Brooke also show a feed-water heater for live or 
exhaust steam, the principle of construction being based on 
the lines suggested by the fact that water passing through a 
tube at a high velocity picks up heat from the heated surface 
more readily than when passing slowly. In the present ‘‘ high 
velocity ’’ system the critical speed necessary for the highest 
efficiency is maintained, and it is claimed that an efficiency 
far ahead of any previous results has been found within the 
limits of practical work. It is stated for this heater that its 
maximum efficiency is reached at its maximum capacity 
instead of—as with most heaters—at the minimum capacity. 

Messrs. Edward Bennis and Co., Limited, Bolton, show a 
complete full-size installation of overhead coal storage 
bunkers applied to a range of boilers fitted with Bennis 
stokers and self-clearing compressed air furnaces which are 
familiar to our readers. This firm’s system of elevating and 
conveying apparatus shown has a steel chain running in a 
cast iron trough. The conveyor runs along on top of the 
coal bunkers and is arranged to feed any portion of them, 
while the return chain may be used for removing the ashes 
from the boilers. The Bennis and Miller-Bennett patented 
chain grate stoker, examples of which are shown for the 
first time, has knuckle joints instead of the ordinary joints of 
present practice, an arrangement which is intended to do 
away with all excess of cold air where it is not wanted. We 
understand that excellent results have been obtained with 
this grate at the Kensington and Notting Hill Electricity 
Station. The whole ctoker can be brought out clear of the 
boiler, the frames being provided with improved wheels 
running on rails placed at the side of the ashpit. The fuel 
is fed ovar the whole width of the grate, and the depth of the 
fire regulated by raising or lowering the fire doors by means 
of a hand wheel, By a special arrangement the dumping bar 
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is easily movable, and its height can be adjusted to suit the 
varying qualities of coal used on the grate, so as to get the 
best results, and can be lowered right down in order 
thoroughly to dispose of the clinker, if this has collected in 


large masses, and thus to clean the fire. The feed of the coal 
is slow, and can be adjusted by lifting or lowering the adjust- 
able fire doors, 

Messrs. James Proctor, Ltd., Burnley, show their mechani- 
cal stoker, with moving fire-bars, which can be applied to 
either Lancashire or water-tube boilers. The machine can 
be readily adjusted iv feed from 3 cwt. to 20 cwt. of coal per 
hour, and the rate of travel of the bars can be varied between 
four different speeds, thus enabling them to be adjusted to 
suit any condition of draught or quality of coal. Messrs. 
Mountain and Gibson, Limited, of Bury, show, amongst 
other exhibits, a new type of radial truck for electric 
tramcars, the main feature of which being that the whole 
weight of the car is supported on rollers, mounted on the sub- 
truck, and working in separate oil baths, the underside of the 
intermediate frame being fitted with hardened steel rub 
plates. This truck may be used as a motor or a trailer truck, 
and is claimed to be capable of taking 30ft. curves. Messrs. 
Hurst, Nelson and Co., Limited, Motherwell, show trucks 
and tramears. A four-wheeled double-deck electric car, 
built for the Kilmarnock Corporation, to the designs of 
Messrs. Kennedy and Jenkin, is mounted on the Hurst- 
Nelson solid forged frame truck, and has sand valves and 
folding steps. The following are the principal dimensions 
and features :—-Length of body, 16ft.; extreme length over 
fenders, 28ft.; width of roof, 6ft. 9in.; gauge, 4ft. 84in.; 
width over pillars, 6ft. 6in.; wheel base, 6ft.; number of 
inside passengers, 22; number of outside passengers, 30. 

Amongst the exhibits of Messrs. Aiton and Co., Hythe- 
road, Willesden Junction, is a grease separator and pump, 
which is designed on a new principle. The oil-saturated 
steam is brought into contact with flat surfaces set 
diagonally to the direction of flow. The contained oil and 
water are caught by these, and are not liable to splash off 
igain into the passing steam. The action of the steam, 
according to the makers, tends to sweep the oil into gutters 
provided to catch it. The direction of flow of the steam is 
frequently altered, so that the whole is brought into contact 
with baffles. The gutters ga deposited grease to 
enclosed channels, down which it runs to the receiver. 

Other exhibitors are the Lancashire Dynamo and Motor 
Company, Limited, Manchester, which shows an automatic 
reversible booster, which is specially designed for working 
with a battery on very rapidly fluctuating loads. The various 
tield coils are so wound as to automatically make up for all 
variations in the battery voltage, and to maintain the dynamo 
current practically constant. A special series coil prevents 
any danger of the battery discharging back onto the generators, 
and stops hunting. Messrs. Reavell and Co., Limited, 
Ipswich, show electric motor-driven air compressors specially 
suitable for central station work. A portable compressor, 
with alternating-current motor, has been designed for sub- 
station cleaning work, but can, of course, be applied to other 
work. Messrs. John Baker and Co. (Rotherham), Limited, 
make a special feature of steel-tired wheels for electric 
traction. The wheels are fitted with special hard renewable 
tires, so that when the original tires are worn out new ones 
can be fitted very cheaply. The method of securing the 
tires to the wrought iron centres is the same as in locomotive 
practice, viz., by shrinkage and set screws. Over 40,000 of 
these wheels are now running all over the world. 

Messrs. Crossley and Co. exhibit gas and oil engines of 
various powers. One high-speed electric lighting engine, 
capable of developing 49 brake horse-power, is working with 
producer gas obtained from a suction apparatus, and provides 
illumination for the stand. We have so recently described 
this firm’s engine and producer-gas plant that no special 
mention is required here. 

The Exhibition was formally opened on Monday last by the 
Karl of Derby, and will close on July 14th. 








OBITUARY. 


WILLIAM JESSOP. 

AFTER a severe and painful illness of long duration, Mr. 
William Jessop, chairman of William Jessop and Sons, 
Brightside Works, Sheffield, died on the 4th inst. at Thornsett 
Lodge, Bradfield. Mr. W. Jessop was the only son of the 
late Mr. Thomas Jessop, who was Master Cutler in 1863, and 
Mayor of Sheffield for two years—1863 and 1864. The business 
of William Jessop and Sons has existed under its present title 
since 1830, but the records of the Jessops in Sheffield steel 
manufacture go as far back as 1774. The works were 
originally in Blast-lane, but after their removal to Brightside, 
under the-direction of the brothers Sidney and Thomas 
Jessop, the trade developed with remarkable rapidity, and 
the firm acquired a world-wide reputation which has been 
fully maintained and extended. They recently established 
the Jessop Steel Company in the United States, and on April 
{th, 1902, Mr. William Jessop presided at a dinner given in 
honour of the return of Mr. Sidney Jessop Robinson from 
the States, where he had been superintending the 
commencement of the new enterprise there. Mr. William 
Jessop, who was only in his forty-ninth year, was 
educated at the Collegiate School, Sheffield, and afterwards 
at Repton. From Repton he went to Germany, and 
subsequently completed his education at Cambridge 
University. The business was converted into a limited com- 
pany in 1875, and five years later he became a director. On 
the death of his father in November, 1887, he succeeded to 
the chairmanship, which position he retained until his 
death. He was for some years a director of the Sheffield 
and Rotherham Bank, and also occupied a seat on the board 
of the Yorkshire Engine Company, Wincobank, Sheffield. 
From both of these positions he had retired. The Jessop 
Hospital for Women, the munificent gift of his father to 
Sheffield, always retained his warmest interest and generous 
support, and he held the office of president of the institution. 
Hewas also one of the trustees of the Sheffield Royal Infirmary. 
Mr. Jessop never aspired to any public office, and though a 
Conservative, took no active part in politics. A considerable 
landed proprietor, his delight was in country life. He took 
a great interest in agriculture, and was an ardent sportsman, 
being an excellent shot and an expert angler. He was 
greatiy esteemed for his many fine qualities, and in his death 
the yocr lose a generous and constant friend. His death is 
great’y regretted in Sheffield, and wherever he was known 
best he will be most missed. 





It is with regret that we have to announce the death of Mr. 
Charles Birchall, who died at his house, The Laurels, Egremont, 








near Liverpool, on Tuesday afternoon, Mr. Birchall, who was 
the proprietor of the Liv 1 Journal of Commerce; was born on 
August 12th, 1842, at Whaley Bridge, Derbyshire. He was 
educated at the Mechanics’ Institute, Liverpool, which is now the 
Liverpool Institute. He cc d his busi career with his 
father in the offices of the London and North-Western Railway 
Company. When eighteen years of age he left the employ of the 
railway company and joined the business of Mr. Henry Greenwood, 
printer, bookseller, and advertising agent, at 32, Garth-street, 





Liverpool, Starting at the bottom of the ladder, he mounted 
each step until he became the manager of the —-t depart- 
ment, ranch of 


n this capacity he made many friends in every 
commerce in the city. Being desirous of ing for 
himself, he purchased the Liverpool Journal of Commerce, which 
opportunely at that time happened to be for sale. Mr. Birchall 
took a keen interest in the local public life of the district in which 
he lived, and no one went more heart and soul into the cause of 
charity generally. Mr. Birchall was married twice, his first wife 
being the daughter of Mr. John Stubbs of Liverpool. There were 
two children of this marriage, a son, Mr. Charles Herbert Birchall, 
who is now the surviving director of the company, and a daughter. 
Mr. Birchall’s second wife was Miss Elizabeth Mayhew, of Bedford, 
who survives him. 





THE death is announced of Mr. Thomas Mitchell at the age of 
76 years. For many years he was manager of Messrs. Bolckow, 
Vaughan and Co.’s Byers Green, Hunwick, and Newfield collieries, 
in the Bishop Auckland district. 








A NEW MARINE ENGINE GOVERNOR. 


Some of the difficulties experienced with governors for 
marine engines has been that they are too slow in their 
action, untrustworthy in operation, and difficult to attach to 
existing engines. To overcome these objections the governor 
shown in the accompanying illustration has been con- 
structed, and the principle involved is that the power neces- 
sary to move water through a relatively small aperture 
increases with the velocity. The apparatus consists of a frame 
casting A, comprising a pump cylinder—2in. diameter—and a 
crosshead slide. The pump plunger D, with its rod, is con- 
nected to the crosshead B by means of a pin M, which can 
move in the slot shown in the crosshead, thus allowing the 
crosshead a small movement independent of pump plunger. 
The crosshead B and the connecting-rod C are attached to 
the engine shaft. The lever E is connected by wires to the 
throttle valve, and is operated by the crosshead through the 
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MATHIESON’S MARINE GOVERNOR 


double-armed tappit lever L, which is attached to and centres 
on the crosshead pin. The action of the governor is briefly 
as follows :—The plunger D working to and fro draws in 
water through the suction valve F from a small tank fitted 
near the governor, and delivers it back to this tank through 
valve G—representing an adjustable small opening—and 
with the engine running at normal speed the crosshead and 
pump plunger move together because of tension of spring H. 
The lever E will then remain in position shown in Fig. 1— 
due to the position of tappit lever L—and the throttle valve 
will remain open. Immediately the engine increases in 
speed the resistance in the pump increases, the plunger rod 
being left behind owing to the compression spring H not 
being able to resist the extra pressure brought upon it. The 
pin M then moves along the slot in the crosshead B, pushing 
the double-armed tappit lever L into the position shown in 
Fig. 2, thus causing the lever to engage with the tappit pin 
on the left-hand end of the lever E, and, in completing the 
stroke, carries the lever E to position shown. So long as this 
increased resistance is maintained the tappit lever L will 
continue in the position shown in Fig. 2 and keep the 
throttle valve closed, and will remain in this condition until 
the speed is reduced to normal, when the strength of spring 
H will bring pin M back to the position shown in Fig. 1, 
causing tappit lever L to return to first position and engage 
with the pin on the right-hand end of lever E, moving this 
latter back to the position shown in Fig. 1, and so re-opening 
throttle valve. The spring on the top of the valve G and 
the bridge piece N enables valve G to act as a relief valve in 
case of need. The governor is made by the Sheffield 
Engineers, Limited, Sheffield, 








RaiLway Ciue.—There will bea meeting on July 13th, at 7 p.m., 
at St, Bride’s Institute, E.C., when a paper entitled ‘‘A Quarter 
of a Century’s Progress on the London and South-Western Rail- 
way,” by Mr. A. E. Bradfield, will be read. 

THE INSTITUTION OF CrvIL ENGINEERS: ASSOCIATION OF YORK- 
SHIRE STUDENTS,—At the kind invitation of Mr. Ewing Matheson, 
President of the Association, a visit will be made on Wednesday, 
July 12th, to the Farnley Ironworks, Farnley, Leeds, where there 
is to be seen the whole process of iron making from the ore to 
the finished iron. Members wishing to be present are requested 
to meet at the above works at 1.30 p.m. 








LARGE TENDERS FOR AMERICAN 
LOCOMOTIVES, 


The great increase in size of modern American loco- 
motives has been attended with an increase in the size 
of the tenders, and the Lehigh Valley Railroad is now 
using, with its six-coupled bogie fast goods engines, a new 
design of tender carrying 7500 gallons of water and 16 tons of 
coal. The tank is 24ft. 6in. long, 9ft. 9in. wide, and 7ft, Gin. 
high above the frame. It is U-shaped, but has sloping back 
and side sheets so as to facilitate working the coal down to 
the foot-plate, this design of coal space being termed “‘ self- 
cleaning.”” At the back the water space is flat, and has a 
manhole 18in. wide and 6ft. long. No swash plates or baffle 
platesareused. Thetankis built of fin. plates, put together with 
angle-iron connections and having vertical T-bar stiffeners on 
the inside, For the sides and bottom of the coal space gin. 
plates are used to allow for corrosion. The underframe con- 
sists of four sills or sole-plates of 12in. steel channels, and 
timber headstocks reinforced with steel plates. The bolsters 
are of steel, as are the intermediate transoms and the 
diagonals. The engine drawbar is attached to a 3in. pin in a 
heavy casting. The bogies have steel frames of the pedestal 
type, with equaliser beams resting on the axle-boxes, and 
having heavy inverted plate frames. The wheels have steel 
tires, and are 3ft. diameter, mounted on axles with journals 
5gin. by 10in. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions wy our 
correspondents.) 





RITCHIE’S AND BODMER’S LOCOMOTIVES. 

Str,—Can any reader give me information concerning the above 
engines ! 

Ritchie’s engine had two pistons in each cylinder, each piston 
actuating a separate driving wheel. It was built in 1855, and was 
tried under steam at Kew, near London. Some years afterwards 
I saw it laid aside in the stable yard of a public house near Kew 
Bridge. I would like to know who built this engine. It was 
illustrated in your impression of January 4th, 1856, but the engrav- 
ing does not show the engine as built. 

Bodmer’s engines also had cylinders with double pistons. 
Several were built in 1844—one by Sharp Brothers and Co.—for the 
Manchester and Sheffield, South-Eastern, and London and Brighton 
Railways. 

I shall be glad to get authentic drawings or particulars of any of 
the above engines. HISTORIAN. 

June 21st. 





EXPANSION OF STEAM. 


Sir,—Can any of your readers answer the following question for 
me :—Suppose steam were liberated from a cylinder through an 
exhaust port of the same dimensions as the cylinder, so that the 
cross sectional area of the vessel through which the steam passes 
from the piston face to the atmosphere were constant, what frac- 
tion of a second would it take for a cubic foot of steam of 200 lb. 
absolute pressure in a cylinder whose area is one square foot to 
expand so that the pressure would be reduced to 25 lb. absolute ! 

June 21st. G.. F. 








NAVAL ENGINEER APPOINTMENTS. 


— following appointments have been made at the Ad- 
miralty:— 

Engineer Commander H. T, Hammond has been placed on the 
retired list at his own request. 

Engineer Lieutenants.—G. Robertson, lent to the Victory for 
two weeks’ oil fuel course, and for the Monmouth on completing ; 
M. Rundle, to the Victory, for two weeks’ oil fuel course ; H. L. 
Giles, to the Pembroke, supernumerary ; and E. R, Kestell, to the 
Sapphire for the Petrel. 

Acting Sub-lieutenant A. d’A. Punnett’s appointment to the 
Swiftsure has been cancelled. 











THE GoRDON BENNETT Cup.—This great motor car race was 
run on Wednesday. There were eighteen competitors, as follows :— 
Théry (Richard-Brasier), France ; Clifford Earp (Napier), England ; 
Jenatzy (Mercédés), Germany ; Lancia (F.I.A.T.), Italy; Braun 
(Mercédés), Austria; Lytele (Pope Toledo), America; Caillois 
(Richard Brasier), France ; Rolls (Wolseley), England ; De Caters 
(Mercédés), Germany; Cagno (F.I.A.T.), Italy; Hieronymus 
(Mereédés), Austria ; Dingley (Pope Toledo), America ; Duray (de 
Dietrich), France ; Bianchi (Wolseley), England ; Werner (Mer- 
cédts), Germany ; Nazzari (F.1.A.T.), Italy ; Burton (Mercédés), 
Austria ; Tracy (Locomobile), America, The result was a win for 
France, The net official times were:—l, Théry (France), 
7h. 2 min. 42 sec.; 2, Nazzari (Italy), 7 h. 19 min. 9 sec.; 3, Cagno 
Italy), 7 h. 21 min. 22 sec.; 4, Caillois (France), 7h. 27 min. 6 sec. ; 
5, Werner (Germany), 8 h. 3 min. 30 sec.; 6, Duray (France), 
8h. 5 min. 50 sec.; 7, De Caters (Germany), * h. 11 min. 11 sec.; 
8, Rolls (England), 8 h. 26 min. 42 sec.; 9, Earp (England), 
8h. 27 min. 29 sec.; 10, Braun (Austria), 8 h. 33 min. 5 sec.; 
11, Bianchi (England), 8 h. 38 min. 39 sec.; 12, Lyttle (America), 
9 h. 30 min. 32 sec. 

CONGRESS OF CLEANSING SUPERINTENDENTS.—The eighth annual 
congress of the Association of Cleansing Superintendents has been 
held in Sheffield this week. The visitors, numbering about one hun- 
dred, are chiefly the heads of municipal cleansing departments from 
thelarge townsof England and Scotland, withseveral representatives 
from Ireland. The president for the year is Mr. James Jackson, 
Cleansing Superintendent for the Sheffield Corporation. The 
members were welcomed to the city by the Lord Mayor, Alderman 
J. Jonas, in the Council Chamber on the 4th inst. The President, 
in his inaugural address, reviewed the principal fields of operations 
for municipal cleansing departments, discussing the various 
methods of refuse storage, removal, and disposal, and the different 
types of destructors, with their several advantages and disadvan- 
tages, the manufacture of mortar and flags from the clinker or 
residuum after burning the refuse in the destructors. He also dealt 
with street a and the use of motor vehicles for that pur- 
pose, advocating the utilisation of electric tramways wherever 
possible, A vote of thanks was accorded the President, on the 
motion of Mr. McColl, of Glasgow, seconded by Mr. Gray, of Aber- 
deen. Councillor Gent, chairman of the Cleansing Sub-committee 
of the Sheffield Corporation, read a paper entitled ‘‘ Eight Years’ 
Cleansing Work in Sheffield.” In the course of his paper, Mr. 
Gent gave the following list of objects that had undergone 
cremation in the city’s refuse destructors :—3288 mattresses, 159 
beds, 36 pillows, 1 calf, 48 pigs, 1140 dogs, 8 horses, 2365 cats, 
182 tons of fish. Councillor Gent was thanked for his paper. The 
Lord Mayor afterwards entertained the members to luncheon, and 
subsequently the visitors inspected the Corporation Electric Light 
Works at Neepsend. The conference was continued on the 5th 
and 6th inst., other rs read, and various works in Sheffield 
and the neighbourhood visited, 
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TILT-BUCKET CONVEYOR AND ELEVATOR. 


One of the greatest changes which has taken place in 
boiler-houses, retort-houses, and gas-producer installations 
during the last few years is the rapid and wide adoption of the 
tilt-bucket elevator and conveyor to transmit mechanically 
the coal, coke, andashes. Itis curious, however, to note that 
while spiral, push-plate, and band conveyors had been ex- 
tensively installed between 1890 and 1898, engineers were 
tardy in recognising the merits of the tilt-bucket conveyor. 
The engineer of the Glasgow Corporation Tramway Power 
Station was one of the first, if not the first, to install a long 
tilt-bucket conveyor in his boiler-house. In this installation 
the upper run of the conveyor fed the coal, at any desired 
point, into large overhead coal storage hoppers, and the 


under run removed the ashes to a hopper, whence they fell to , 


in a line and on the same plane, with the result that they 
can be screwed to a two-armed boss, which is carried on the 
end of a spindle. The boss is of such a size that it fills up 
the space left by the taking away of the circular piece from 
the centre of the plate. The foregoing describes the whole 
of the construction of the propeller. 

In the notice above referred to we quoted some figures 
obtained in tests carried out by the inventor, and we are 
now in a position to describe exactly how these tests were 
carried out. Thearrangementemployed is shown diagrammati- 
cally in Fig. 3. A is an electromotor, the constants of which 
were first taken at various speeds, including the whole range 
covering the tests, the motor being coupled up with the shaft- 
ing, but without the propeller fan attached. The exact power 
consumption of the motor and gear apart from the fan 
resistance was thus obtained. B is the propeller or fan, run- 
ning in the mouth ofa closed iron cylinder C with just sufticient 





TILT BUCKET CONVEYOR 


carts, wagons, or barges. There is already a large number 
of installations embodying this principle at work in Great 
Britain, while an equal number is in process of being in- 
stalled. It is a most serviceable type of conveyor, the wear 
and tear is small, and the power required to drive it only 
2 horse-power per 100ft. run. A tilt conveyor, with buckets 
2ft. long by 14in., will deal with one 100 tons of coal per hour. 
It has become a favourite form of conveyor where large 
quantities of coal, coke, and ashes have to be transmitted in 
power stations, retort-houses, and producer gas plants, but 
in smaller plants, where up to 20 tons only per hour have to 
be carried, the push-plate, steel tray, rubber-band, or spiral 
conveyors are generally more acceptable to users, principally 
on account of first cost. 

Our illustration shows a section of a tilt-bucket conveyor, 
in which the buckets are 2ft. long and 14in. wide. On each 
side bucket brackets with bosses are attached, and in these 
are the swivel pins carrying the buckets between the two 
endless chains. _The chains are alternately double and single 
link ; the double links are made of steel bars 33in. by 4in., 
and the single links are stampings 3in. by 4in., and swelled 
at the ends to ljin. to take up the wear. Both the single 
and double links are 12in. pitch. The chains are coupled 
together with lin. diameter rods, 2ft. pitch, and on the 
intermediate pins the tilt buckets are suspended. The 
buckets each carry about 14 cwt. of coal. Flange rollers 
from 6in. to Tin. diameter are connected to the chain every 
i2in., and run on rails which weigh about 40 1b. per yard. 
The sprocket wheels are 5ft. diameter, and the corner guide 
wheels 4ft. 6in. 

The general arangements of nearly all the installations in 
Great Britain may be described as follows:—The coal is 
brought to the works in wagons, carts, or barges, and 
dumped into a receiving hopper, which holds 10 to 20 tons. 
In the bottom of this hopper a coal crusher is fixed, to 
reduce the coal to the desired size to suit mechanical 
stokers. The broken coal then falls from the crusher into 
the revolving filler, which automatically fills each tilt bucket 
as it passes below. As the tilt buckets are filled in the 
crusher pit—generally at the end of the power or retort- 
house—the conveyor passes to the inside of the boiler- 
house wall, turns on guide wheels at right angles, ascends 
vertically from 40ft. to 60ft., turns at right angles on guide 
wheels again, and travels horizontally along the range of 
overhead coal bunkers, into which the coal is deposited at 
any point of the storage hoppers by means of the tilt gear. 
At the far end the conveyor descends to the floor, and passes 
all along the front and below the level of the boilers, where 
movable automatic fillers trim the ashes into the buckets. 
The ashes are shot into a conveniently fixed ash storage 
hopper—generally outside the building—from which they 
are removed in wagons, barges, or carts. 








A PROPELLER FAN. 


In our issue of the 14th April we made mention of a new 
form of propeller fan, which had been brought to our notice. 
We are now able to give some further particulars of this fan, 
which has been introduced and patented by Mr. A. H. 
Avery, of Fulmen Works, Tunbridge Wells. Its construction 
is somewhat peculiar. A circular piece of metal is taken and 
a circular piece is cut out of the centre. The diameter of this 
circular piece is, in the propeller which we have examined, 
just two-ninths of the total diameter of the whole piece. A 
radial cut is then made from the edge to the central hole, and 
the corners formed at the circumference are rounded off. The 
disc is then of the form shown on the accompanying Fig. 1. 
The two edges where the cut comes are then bent apart, and 
the bending continued until the edges each occupy a position 
at right angles to that originally occupied. The bending is 
carried out in such a manner that the bend is distributed 
regularly throughout the circumference, which takes up a 
form similar to that shown in Fig. 2, in which there is a plan 


and aside view. The two edges will, as can be seen, come | 


mechanical clearance to avoid fouling the blades. The 
cylinder is closed at the far end except for a tube leading to 
a water gauge D graduated in 64ths of an inch. The speeds 
were registered by a Starrett’s revolution counter, and the 
watts measured on standard instruments guaranteed to 1 per 


Central 
portion 
removed. 
“\ 


cent. Every possible means was taken, so Mr, Avery informs 
us, to avoid error, and as the two kinds of propellers were 
tested under the same conditions, he claims that everything 
but the ‘‘ personal equation ’’ may be safely eliminated. The 
tests were repeated several times and showed entire agree- 
ment in results. ; 

A Yin. Avery propeller was compared with a small six-blade 
Yin. fan of the ordinary type, such as is used for ventilating 
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obtained. He therefore thinks that, perhaps, the lower part 
of the curve should be regarded as unstable. Anyone who 
has had anything to do with the testing of fans by means of 


Fig. 2—-THE AVERY PROPELLER FAN 


a water gauge will realise how difficult it is to obtain accurate 
readings when the differences are very small, 

The principle involved in the Avery fan is the gradual and 
increasing deflection of the impinging medium, owing to the 
peculiar curvature of the blade, and it is claimed that the 
construction is such that there is an absence of shock, remark- 
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Fig. 3—TESTING ARRANGEMENTS 


able smoothness in running, and that the whole of the 
propeller diameter is operative. 

We understand that the largest fan of this type which has 
yet been made is 18in. in diameter. 


Water Cauge 








GASOLINE MOTOR CARRIAGE FOR THE 
UNION PACIFIC RAILWAY. 


Some American railways are again taking up the considera 
tion of establishing a motor carriage service for branch lines 
and local traffic, but generally with gasoline engines instead 
of the steam cars tried some years ago. Prominent among 
these is the Union Pacific Railway, which has built at its 
locomotive and carriage works a car for the local service of 
Portland. It is comparatively small, only 30ft. long, and 
seating 25 passengers. Its appearance is peculiar, as the 
front is made with a long pointed end, and the rear is rounded 
to reduce the vacuum caused at high speeds. The roof is 
arched and is brought toa point atthe front. There are only 
four wheels, 42in, diameter, with a wheel base of 164ft., but 
the spring arrangement is specially designed to prevent any 
longitudinal pitching of the body. The front axle is driven 
by a six-cylinder Standard gasoline engine of 100 horse-power, 
having cylinders 6in. by Sin. The weight of the engine and 
gearing is 14 tons. It is started by compressed air stored in 
cylinders under the carriage. The water from the cylinder 
jackets is normally delivered to cooling coils under the 
carriage, but in cold weather a part—or the whole—of this 
water can be circulated through coils inside. Fresh air is 
taken in at the roof and—in winter—passed over the water 
coils before entering the compartment. The foul air is taken 
out by exhaust ventilators in the roof. The carriage is fitted 
with air brakes, acetylene lamps, and an acetylene head lamp. 
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purposes, The results obtained were plotted and the curves | The upholstering is in leather, and the body is quite inde- 
thus produced are given in Fig. 4. The inventor gives his | pendent of the running gear, as it rests by springs upon the 
results in the following form :— steel frame which carries the engine, mechanism, &c., and 
: : - | the horn-plates for the axles. The arrangement is somewhat 
Six-blade fan. sage ee | similar to that employed for four-wheeled electric tramcars. 
BA: ae | The entrance is by side doors at the enclosed rear platform, 
2-50 and these are opened and closed by compressed air cylinders 
a | under the control of the driver. One man can operate the 
car, but ordinarily there will be a guard in addition. The 
carriage is painted maroon, with- lettering and decoration 
in aluminium leaf. The machine was designed by Mr. Wm. 
R. McKeen, locomotive superintendent of the Union Pacific 
Railroad. 


Tip speeds in feet 
per minute. 
2009 .. 
2000 .. 
He adds, however, that the water gauge reading with the | 
six-blade fan was so small at low tip speeds in comparison with | 
his own fan that the slightest error in estimating the gauge 
reading might have had a large effect on the efficiencies 
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AN INVESTIGATION TO DETERMINE THE 
EFFECTS OF STEAM-JACKETING UPON THE 
EFFICIENCY OF A HORIZONTAL COMPOUND 
STEAM ENGINE.* 

By Mr. A. L. MELLANBY, M.Sce., of the Municipal School of 
Technology, Manchester. 
(Continued from page 658.) 


l'RoM curves Figs, 2 to 6, Table III. has been constructed. 





TABLE III, 
| | Steam pres- 
Best | hes! 4 sure reduced 
Nature of trial. number of | 5 og | L.P. 
expansions| “""""* ** | cylinder at 
| 60 revs 
No jackets .. .. asl ee to. 18-1 to 18-2 | 88-2 to 30 
H.P ends jacketed --| 11 ,, 14] 17-7 ,, 17-8 | 87-8 ,, 88-5 
HP. ends and _ barrel 
jacketed a a ar » 15/ 17-3 ,, 17-4 | 87-6 ,, 32-8 
H.P. ends and barrel and 
L.P. ends jacketed .. .. » 19 | 16-95 ,, 17-05 | 85-3 ,, 31-1 
H.P. and L.P. ends and | 
«- «| 18-4,, 19 | 17-95 ,, 17-85 | 86-6 ,, 81-4 
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TABLE IV, 

- Power in 
ec Mean pressure | LP. cyl. |2 25 

J Nature of trial produced to L. P. = |x es 
ze cylinder. Power in |F bd 
ot H.P. cyl. ” 

H.P. L.P. Total. 
95 | Nojackets.. .. .. 21-5 14-3 35-8 0-66 0-83 
“6 | BLP. ends jacketed... .. . 21-8 18-6 85-4 0-62 0-82 
97 | H.P. ends and barrel jacketed 22-0 18-4 35-4 0-61 0-82 
H.P. ends and barrel and 
“8 | L.P.endsjacketed .. . 20-9 17-0 37-9 0-81 0-85 
H.P. and L.P. ends and 

99 barrels jacketed .. .. . 20-2 19-0 39-2 0-94 0-88 





It will be noticed that in each case there is a considerable range 
of expansions within which the efficiency of the engines in terms of 
the indicated horse-power varies very little. The effect of the 
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jackets was therefore, on the whole, to somewhat lessen the con- 
sumption of the engine. The best results were obtained when the 
whole of the a oh and the ends of the low-pressure 
cylinder were jacketed. The extra steam used for the barrel of 
the low-pressure cylinder—line5—does not seem to have been 
sufficiently compensated for by decreased cylinder feed or increased 
horse-power, 

One practical result worth emphasising is that the mean effective 
pressure of a compound engine may be made much higher than it 
usually is in practice without any loss of efficiency. On this point 
the results may be compared with those published by Professor 
Weighton. In that papert he showed that, for ag entirely 
different type of engine, with a much higher boiler pressure, the 
point of maximum efficiency would only be obtained with a mean 
pressure much higher than was generally adopted. Both of these 
sets of trials seem to show that engine builders may construct 
smaller engines, to develop a certain power, than they usually do 
without decreasing their economy. If the consumption had been 
measured in terms of the brake horse-power, then the point of 
maximum efficiency would be further moved to the left, or the 
most efficient mean pressure would be even higher than that given 
in Table III. 

It is worth while to analyse the trial results, and see how the 
application of the jackets does alter the efficiency. If one simply 
looks at the decrease or increase of the consumption of steam per 
indicated horse-power per hour very little will be learnt. If, how- 
ever, one observes how the indicated horse-power is increased or 
decreased by the action of the jackets, and how the steam passing 





* Institution of Mechanical ER ar Meeting. 
t “ Proceedings,” North-East Coast Institution, Vol. 13. 





through the cylinders per hour is affected, although the point of 
cut-off is fixed, some idea of the nature of the influence of the 
jackets will be obtained. 

Effect upon the indicated horse-power.—The application of the 
jackets to the high-pressure cylinder has the general effect of 
decreasing the mean effective pressure of the engine—that is, of 
decreasing the indicated horse-power. In all cases when jackets 
are used in the high-pressure cylinder, the pressure at high- 
pressure release, the back pressure of the high-pressure and the 
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admission pressure of the low-pressure cylinder are diminished. 
Looking at the indicator cards alone, it ap as if less steam 
were present in the engine when the hig “pressure cylinder is 
jacketed than when it is unjacketed—Fig. 14. 

The jacketing of the low-pressure cylinder has a different effect. 
The release pressure in the high-pressure cylinder is further 
diminished to a slight extent, but the high-pressure back pressure 
and the low-pressure admission pressure are considerably increased. 
It may therefore be said that the low-pressure jackets appear to 
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slightly lessen the steam in the high-pressure cylinder, but to 
increase that passing through the low-pressure cylinder. 

It is interesting to notice how the jacketing affects the distribu- 
tion of power between the two cylinders. From trials 95 to 99 
inclusive Table 1V. has been constructed. 

The “‘ diagram factor” is the usual relation, 

Actual mean pressure, 
P(+loger.R)_ p 
r.R 
where P is the absolute steam-chest pressure and P» is the con- 
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This constant is useful in fixing the sizes of 
engines for estimating p , and as very few values have been 
published, Fig. 7 has nm drawn. ‘This figure gives the 
theoretical and the actual mean pressures for jacketed and 
unjacketed trials, and shows how the diagram factor varies with 
the number of expansions. 

Effect upon the steam consumption.—The application of the jackets 
seems as a general-rule to reduce the amount of steam passing 
through the cylinder of the engine. It has been suggested in 
discussions on engine trials that the increase in the area of the 
low-pressure cards was due to leakage of the high-pressure jacket 
steam into the cylinders. An inspection of the results in Table II. 
will show, however, that this was not the case in these trials as 
the air-pump discharge is generally reduced when the low-pressure 
jackets are applied. Table II., line 13, shows these results. With 


denser back pressure. 


only the high-pressure jackets on, the total steam per hour, namely 
air-pump discharge and jacket steam, is less than when the 
engine is unjacketed. When the low-pressure jackets are 
applied, although the air-pump discharge is lessened, the total 
steam used is increased. 

To study the action of the jackets, their effect upon the 
‘missing quantity” has been observed. Fig. 8 shows how this 
has been done. It represents one of the diagrams from the high- 
pressure cylinder. Assuming the length of the card A B to repre- 
sent the volume of the cylinder, the clearance volume A C has 
been set off to the left on the same scale. At Dany point after 
compression the distance D E represents the volume of cushion 
steam imprisoned in the cylinder. Assuming this steam to be 
dry and saturated, its volumes at different pressures have been 
calculated, and are represented by the dotted line. The amount of 

ing thr Soke dae ia) 
steam passing through thecylinder perstroke (ae. dasa Gil 
has been found, its volumes at different pressures obtained from 
steam tables and set off to the same scale as the other 
volumes on the diagram. Thus at the point H near cut-off, the 
distance F G shows the volume of the cushion steam, and G H 
the volume of steam shown by the indicator to be passing through 
the cylinder. This amount GH reduced to pounds per hour is 
called the ‘‘ indicated weight at cut-off.” G K gives the actual 
amount of steam passing through the engine as measured by the 
air-pump discharge, and the distance H K shows the difference 
between the indicated and the actual weight. This distance H K 
reduced to pounds per hour is called the ‘‘ missing quantity of 
cut-off.” Similarly, tM is the indicated weight at release, L N 
the actual weight at release, and M N the ‘‘ missing quantity at 
release.” The indicated weights at release and compression have 
been calculated for all the trials ; their values are given for the 
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high-pressure cylinder in Table V., and for the low-pressure 
cylinder in Table VI. These values have been plotted in Figs. 2 
to 6 for the high-presspre cylinder only. 


TasLe V.—Particulars from High-pressure Cards. 
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. 5 | = , *| me : 
d | =2. .| Indicated weight| Missing quantity|[ndicated weight/5-5 3% 
— |2¢=) (ib. per hour) | (ib. per hour) | Actuat weight lay 25 
= |RSS Sas 
co |e88 at at at |ES35 
z <E | ESes 

* & | S | Cut-off.|Release | Cut-off.|Release | Cut-off |Release |“ 3 2 
| i 

108 | 1603} 792 | 140 | sil | 463 | 0-53 | 0-78 | 348 

109 | 1503 780 1107 723 396 0-55 0-755 327 

105 1458 768 1128 690 330 0-572 0-795 | 360 

ss | 1757| 1017 | 1408 | 740 | 354 | 0-61 0-81 | 386 
89 | 1735 1035 | 1858 | 7 377 | 0-63 0-80 323 
90 | 1642 1061 | 1342 581 300 0-67 0-83 281 
93 | 1686 1069 | 1329 617 357 | 0-67 0-81 260 
94 | 1676 1044 1349 632 327 | 0-66 0-81 305 
95 | 2184 1431 1781 753 403 0-68 0-83 | 350 
96 | 2058 1412 1762 646 296 0-74 0-87 | 350 
97 | 19.0 1470 1760 510 220 0-76 0-90 290 
98 | 1967 1415 1713 | 552 254 0-74 0-88 298 
99 | 1955 1395 1634 560 321 0-74 0-85 239 

100 | 2757 | 1950 | 2184 807 57 0-73 0-81 234 
101 | 2672 1957 | 2160 715 512 0-75 0-82 203 
102 | 2557 1883 2032 674 525 0-76 0-81 149 
103 | 2580; 1905 | 2060 | 675 520 | 0-76 0-81 155 
104 | 2580 | 1937 2138 643 442 0-77 0-84 201 
* Cushion steam included. 
TaBLE VI.—Particulars from Low-pressure Cards. 
ag 2 
ZU | Indicated weight! Missing quantity Indicatedweight 35 
3 33 F (ib. per hour) | (1b. per hour) , Actual weight § aus 
S ee sEBe 
3S |Sn:2 at at at ry Ad 
¢ Zds 2% 8 5 
+3 Cut-off. Release. Cut-off. Release. Cut-off Release | 50 
a =o 
<4 =e 
108 1440 806 840 634 600 0-58 | 0-60 34 
109 =«:1874 697 766 77 608 0-53 0-58 69 
105 1359 1090 1136 269 223 0-81 0-84 46 
88 | 1601 1164 1186 537 515 0-68 0-69 22 
89 | 1590 1060 1063 530 527 0-67 0-67 3 
90 | 1522 1013 1049 509 473 0-68 0-70 36 
93 | 1515 1223 1225 292 290 0-81 0-83 2 
94 | 1510 1267 1306 243 204 0-84 0-87 39 
95 2106 1204 1251 902 855 0-58 0-61 47 
96 1946 1155 1221 791 725 0-61 0-64 66 
97 | 1886 1140 1220 746 666 0-62 0-66 80 
98 1817 1385 1396 432 421 0-77 0-78 ll 
99 | 1807 1522 1547 285 260 0- 0-86 25 
100 | 2625 1575 1595 1050 1030 0-57 0-62 20 
101 2550 1505 1560 1045 990 0-60 0-62 55 
102 | 2422 1443 1552 979 870 0-61 0-65 109 
103-2435 1678 1746 757 689 0-70 | 0-7: 68 
104 | 2395 2015 | 2069 330 326 0-84 0-87 54 





* Cushion steam included. 





It will be at once noticed that the indicated weight at release is 
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in all cases greater than that at cut-off. That is, the missing 
quantity is less or there is more steam shown to be present in the 
cylinder by the indicator at release than at cut-off. Referring to 
Figs. 2 to 6, it will be seen that the difference between the two 
curves of indicated weight and the air-pump discharge curves 
gives the missing quantity in pounds per hour at release or cut- 
oif. The two curves showing these quantities have also been 








Fi. 8. 


drawn. It is apparent that jacketing the high-pressure cylinder 
decreases the missing quantity both at cut-off and at release, but 
it appears to make more difference in the former than in the latter 
case. This accords with the fact already noted that the pressure 
shown by the indicator at release in the high-pressure cylinder 
is smaller in the jacketed than in the unjacketed trials. The in- 
dicated weight of steam at release appears, therefore, to be 
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greater in the latter than the former trials. Fig. 14 illustrates 


this point. 

The effect of the jacketing upon both the indicated horse-power 
and the steam consumption can be seen in the expanded cards 
shown in Figs. 9, 10, 11. Fig. 9 is from trial 95, where no jackets 
were used. The curves showing the volume of saturated steam 
actually passing through the engine at the different pressures have 
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Fig. 10 


been drawn, and the distance between these curves and the indi- 
cator expansion curves shows the missing quantity at the various 
pressures. Fig. 10 is from trial 97, when the whole of the high- 
pressure cylinder was jacketed. Fig. 11 is from trial 99, when all 
the jackets were on both high-pressure and low-pressure cylinders. 
It ought to be remembered when looking at these figures that the 
points of cut-off in both high-pressure and low-pressure cylinders 
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are the same in the three trials, and that the steam passi 
through the cylinders per hour is less for trial 99 than for trial oF 
From an inspection of the curves of consumption it would 
appear that if one wished to improve the economy of an engine, one 
ought to aim to reduce the “‘ missing quantity.” In order to reduce 
this loss one ought to have a clear idea as to its cause, so that it 





may be known how best to apply the remedy. The necessity for 
a true explanation of this source of loss has long been obvious, 
and various theories have been brought forward by different 
writers and experimenters. The most commonly accepted ex- 
planation is that the cylinder walls are cooled by the outgoin 
exhaust steam, that the incoming steam on meeting these eold 
walls is immediately condensed, and fresh steam then passes in to 
supply the place of that condensed. A careful inspection of most 
text books reveals the fact, that it is the general opinion that the 
temperature of the cylinder walls follows that of the steam, and 
that at the end of release the walls are cooled down to the exhaust 
ar Coan However, Professor Cotterill has pointed out that 
if this were true the missing quantity would be much greater 
than it usually is. He therefore inferred that the temperature 
range of the metal was less than that of the steam, and suggested 
that although the maximum temperature of the metal and steam 
would be probably the same, yet the minimum temperature of the 
metal was higher than that of the steam. 


(To be continued.) 








LEGAL INTELLIGENCE. 


THE UNITED FLEXIBLE METALLIC TUBING COMPANY, LIMITED, 
v. CROWTHER AND OTHERS, 


A SHORT but interesting case was heard before Mr. Justice 
Kekewich, in the Chancery Division of the High Court of Justice, 
on Thursday last. 

The plaintiff company complained that certain interested per- 
sons were slandering their special manufacture by statements that 
the goods of the company were of German make. 

Mr. P. O. LAWRENCE, K.C., who appeared for the plaintiffs, said : 
My Lord, in the action of the United Flexible Metallic Tubing 
Company, Limited, v. Crowther and others, I have a motion to 
restrain a slander of goods. My Lord, my clients are a manufac- 
turing company, and they have gone to expense in acquiring, and 
have acquired a reputation for manufacturing flexible metallic 
tubing in England. The defendants are people who have 
endeavoured to become customers of theirs, but on such terms that 
my clients would not continue to deal with them. Thereupon, 
according to our case, they started in the trade to say that we 
imported our flexible tubing from Germany and sold it as English. 
My friend, Mr. George Lawrence, appears for these defendants, 
and the defence he sets up is that he did not utter the slander. 
He does not justify, but he says that he did not utter the words 
that we swore that he and his travellers have uttered, Of course 
that is a direct conflict of fact, and it is also a kind of defence 
which I should have suggested lends itself to a speedy solution of 
the action, because we do not want to be oppressive, we only want 
to make sure that he is not doing that, and saying that which is 
untrue, to ourdamage. My friend, Mr. George Lawrence, says 
that he will give me an undertaking up to the trial. I have 
suggested that he should go a little further than that, and give 
me a perpetual undertaking, in which case I say we will not even 
ask for costs, 

Mr. GEORGE LAWRENCE : I am prepared to do that. 

Mr. P. O, LAWRENCE, K.C.: To give a perpetual undertaking ? 

Mr. GEORGE LAWRENCE: Yes, I say that I have never uttered 
this slander as suggested. You may havea perpetual undertaking, 
but I do not admit for a moment—of course my friend sees that, 
and his clients will know that—that I have said these things. 

Mr. P, O. LAWRENCE, K.C.: I understand my friend. He says 
that he has not said it, and he does not claim a right to say it. 

Mr. GEORGE LAWRENCE: No, 

Mr. P. O. LAWRENCE, K.C.: And, therefore, he will give me an 
undertaking in the terms of the notice of motion, but a perpetual 
undertaking ? 

Mr. GEORGE LAWRENCE: Yes, 

Mr. P. O. LAWRENCE, K.C,: In that case the order need be silent 
as regards costs. 

Mr. GEORGE LAWRENCE: No order except that undertaking. 

Mr. P. O. LAWRENCE, K.C.: Simply treat this motion as the trial 
of the action, give that perpetual undertaking, and with that 
exception no order. 








INSTITUTION OF NAVAL ARCHITECTS. 


THE summer meeting of the Institution of Naval Architects will 
be held in London on July 19th, 20th, and 21st. Papers will be 
read and discussed in the Hall of the Society of Arts, and visits 
will be paid to various places of interest to naval architects, 

= programme of proceedings has just been issued, and is as 
follows :— 

Wednesday, July 19th.—Morning meeting at 10.30: Election of 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


As manufacturers look back upon the past half-year they recognise 
that a tolerably good amount of business has been done, though 
values have remained at a low level. The ensuing half-year is 
looked forward to with feelings of confidence for a period of 
moderate trade, though great things are not at all expected. Next 
Thursday’s quarterly meeting will, it is ar oom. lead to some good 
orders being placed, as stocks are low, and buying lately has been 
kept within narrow limits. The inquiries made on ’Change to-day 
seemed mainly put forward with a view to trying to gauge the 
probable course of business on guarter-day rather than with the 
purpose of arranging at once for further supplies, since consumers 
er to believe that they have more to gain by waiting than by 
placing orders at once, and, consequently, where they are able to 
do so, the former course is being pursued. 

In the pig iron trade stocks are slightly less heavy than 
poeionss , but the supply is still somewhat in excess of the demand, 
Staffordshire cinder forge is 42s. to 43s., and cold blast is 95s. to 
100s. The manufactured iron trade is fairly active as regards best 
qualities of bars, and also galvanised sheets, but other descriptions 
are quiet. Marked bars are £8, and galvanised corrugated sheets 
are about £10 12s, 6d. In the steel trade activity prevails. Besse- 
mer billets are quoted £4 10s., whilst angles are £5 7s, 6d. to 
£5 12s, 6d. 

In the engineering trades more employment is being found for 
the workpeople, some good orders being in hand for India and 
South America, Lathe makers are quiet, but stamping-press 
makers are well engaged. The agricultural engineers are actively 
engaged upon harvesting machinery. 

Weighing machinery engineers are well employed both on home 
and foreign orders. At the half-yearly meeting of Messrs. W, 
and T, Avery, the chairman of directors, Mr. Walter Chamber- 
lain, said when the war was over they might hope for an improve- 
ment in trade all round. Depression affected mainly the general 
scale trade, but other departments had done well on the whole, 
notably in the engineering, automatic, and weigh-bridge branches, 
They had been making pumping engines of considerable power, 
and had manufactured a considerable quantity of minting 
machinery for China, whilst they had also done a fair trade with 

nny-in-the-slot machines. Mr, W. E. Hipkins, managing 

irector, observed that our friends the Japanese a an eye to the 
scale trade, and had doubled their import duty upon weighing 
apparatus, having increased it from 10 va cent, to 20 per cent. 
he longstanding vexed question of the improvement of the 
water supply of Shrewsbury will get settled some day. A special 
meeting of the Town Council of that borough has been held this week 
to consider a report of the Water Committee. Of the two available 
alternative schemes, one, the Upland scheme, is estimated to cost 
£148,000, and the other, which provides for taking water from the 
Severn, £88,000. A special committee has been appointed in 
order to arrange for taking a vote of the ratepayers on the two 
schemes. 

The general manager of the Birmingham Corporation tramways 
—Mr. Alfred Baker—delivered in London on Tuesday the presi- 
dential address at the fourth annual conference of the Municipal 
Tramways Association, the membership of which comprises 55 
Corporations and 82 managers and principal assistants. The 
association represents a capital expenditure of 21 millions sterling, 
their cars run 113 million miles per annum, and they carry 
annually more than 1100 million passengers. He considers that 
the most striking feature of the year has been the announcement 
that Chicago has declared in favour of the municipalisation of 
street tramways. It had been estimated that the cost of purchase 
could not be less than £8,000,000. Mr. Baker spoke in favour of a 
higher rate of speed. He did not think it would lead to more 
accidents. When it was remembered that in one year the tram- 
way cars in the United Kingdom ran upwards of 190 million miles, 
and that they carried 1800 million passengers, the number of fatal 
accidents was so small that that in itself would seem to be a very 
strong argument in favour of a higher rate of speed. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchesterv.—Taken as a whole, the business in most departments 
has been of an unsatisfactory character during the past week, and 
the hopeful feeling noted some time ago has given place to a quiet 
state of things. is is much accentuated in the case of pig iron, 
which is very dull, with consumers covering only actual require- 
ments, and declining to buy forward in the hope that lower prices 
will prevail. Certainly there is no evidence of an upward move- 
ment, but, on the on de hand, prices have a drooping tendency. 
Lincolnshire forge has been reduced 6d. per ton, while foundry 





candidates. The following papers will be read and di — 
(1) ‘* Tactics and Strategy at the Time of Trafalgar,” by Admiral 
Sir Cyprian Bridge, G.C.B.; (2) ‘‘ The Ships of the Royal Navy as 
they Existed at the Time of Trafalgar,” by Mr. Philip Watts, LL.D., 
D.Se., F.R.S., Vice-president ; (3) ‘‘ The Classification of Merchant 
Shipping, illustrated by a Short History of Lloyd’s Register,” by 
Mr. H. J. Cornish, chief ship surveyor to Lloyd’s Register, Vice- 
president. Afternoon: Visits to works—(a), (+) or (c). Evening 
meeting at eight: (1) ‘‘Experiments with Models of Constant 
Length and Form of Cross Sections, but with Varying Breadthsand 
Draughts,” by Lieut.-Col. B, Rota, R.I.N., Member ; (2) ‘‘ Experi- 
ments on the Effect of Depth of Water on Speed, having Special 
Reference to Destroyers Recently Built,” by Mr, Harold Yarrow, 
Student ; (3) ‘‘ Deductions from Recent and Former Experiments 
on the Influence of the Depth of Water on Speed,” by Mr. W. W. 
Marriner. 

Thursday July 20th.—Morning meeting at 10.30: (1) ‘‘The 
Failure of Some Large Boiler Plates,” by Mr. J. T. Milton, Vice- 
president ; (2) ‘‘ A Comparison of the Performances of Turbines 
and Reciprocating Engines in the Midland Railway Company’s 
Steamers,” by Mr. William Gray, Member. Afternoon: Luncheon 
on board R.M.S, India at Tilbury Docks, at the invitation of the 
chairman and directors of the Peninsular and Oriental Steamship 
Company. 1.10 p.m. special train from Fenchurch-street. The 
numbers being limited, early application for invitations is recom- 
mended. Alternative visits to works—(b), (c) or (d). Evening 
at nine: Conversazione at the Royal United Service Institution 
Museum, Whitehall, by kind permission of the Council. Recep- 
tion by the President and Council, I.N.A. 

Friday, July 21st.—Visit to Portsmouth Dockyard. 

The works to be visited are :—On Wednesday, July 19th, («) Messrs. 
Siemens Bros, and Co., Telegraph Cable and Electrical Instrument 
Works, near Woolwich ; (4) Messrs. Vickers, Sons and Maxim, 
Ordnance Works, Erith ; and (c) Messrs, J. and E. Hall, Refriger- 
ating Machinery Works, Dartford. 

On Thursday, July 20th, besides the luncheon on (a) R.M.S. 
India, of the Peninsular and Oriental Steamship Company, ()) 
H.M.S. Black Prince, built by the Thames Ironworks Company, 
now fitting out in the Victoria Dock, will be inspected, and visits 
will be paid to (c) Messrs. Yarrow and Co., Poplar, and (d) Messrs, 
Thornycroft and Co. Chiswick. 

Friday, July 21st, will be devoted wholly to the visit to Ports- 
mouth Dockyard, 








Accorpine to the Teknisk Tidsskrift, the dust in blast 
furnace gases may be determined by sucking down the gas through 
a dried and weighed filter paper held in a clamp or frame. C) 
paper holds the dust, which is removed, dried, and weighed. 





iron remains unchanged. Derbyshire, however, is the exception, 
and makers, it is stated, are asking 6d. per ton more for foundry 
iron, but it is questionable whether the advance has been obtained, 
as it can be bought in second hands at old rates, or even a shade 
under, There are only small quantities of Lancashire offering, 
and Staffordshire is dull, Scotch foundry pig continues on the 
easy side, with Gartsherrie occasionally 3d. lower, and, although 
makers are inclined to make cc for quantity, this is taken 
advantage of by buyers to only a limited extent. Lancashire 
No. 3 foundry is quoted 52s. to 53s.; Lincolnshire, 50s. 6d.; 
Derbyshire, 52s, 6d.; Staffordshire, 52s. 6d.; Middlesbrough, 
open brands, 53s. 7d. to 53s. 10d. Scotch: Gartsherrie, 55s, 3d.; 
Glengarnock, 54s.; Eglinton, 53s,; Dalmellington, 52s. 6d., 
delivered Manchester. For delivery Heysham :—Gartsherrie, 
53s. 3d.; Glengarnock, 51s. 6d.; Eglinton, 51s.; Dalmellington, 
50s. 6d.; West Coast hematite, 55s, 9d.; East, 54s.; No. 3G.M.B., 
45s. 6d. f.o.t. Forge iron: Lincolnshire, 46s. 2d.; Derbyshire, 
46s., equal to delivery Warrington. Finished iron remains steady ; 
bars are weak, however, although list prices are adhered to. 
Crown bars, £6 2s. 6d. to £6 5s.; hoops, £7 2s, 6d. to £7 5s.; 
sheets, £7 5s. to £7 10s. In steel products there continues a fair 
inquiry, although plates show some weakness. English billets are 
in demand, and only small quantities are arriving at this port from 
either Germany or the States. English billets, £4 2s. 6d. to 
£4 7s. 6d.; hoops, £7 2s, 6d. to £7 5s.; boiler plates, £6 to 
£6 2s, 6d., delivered Manchester. In manufactured copper there 
is nothing new to report. Trade is very quiet, although there 
were rumours on ’Change on Tuesday that in consequence of the 
higher prices ruling for raw copper it was not unlikely that an 
advance in sheets might be declared shortly. Quotations remain 
as follows :—Sheets, £79 to £81 per ton; seamless tubes, 10}d.; 
brazed, 10d.; brass tubes, 8d.; condenser, 9d.; rolled brass, 6}d. 
to 74d.; brass sheets, 7}d. to 8d. per lb. 

There are few — locally for locomotives, but toolmakers 
continue well employed, and there is even some activity in 
machine tools of a powerful type for turbine work. 

There was a fair attendance on the Coal Exchange on Tuesday, 
but only comparatively small trade passing, the present spell of 
hot weather no doubt accounting for this. Both house coal and 
slack are being offered in quantity from outside sources at low 
rates, Coal for bunkering p' keeps quiet. Best house coal, 
13s, to 14s,; medium, 12s. to 13s.; common, 9s. to 10s.; steam and 
forge coal, best, 8s. 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 
8s. 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 
5s. to 5s. 9d. at the pit; screened coal, 9s, 9d. to 10s.; un- 
screened, 9s. 3d. to 9s. 6d., delivered Manchester Ship Canal. 

Barrow.—There is no change to note in the hematite pig iron 
market. Trade is fairly —s and the production of iron is 
about equal to the demand. There is less doing in the open 
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market, but this is compensated for in the fuller business doing 
with local and other steel makers. The orders held, however, 
while being adequate to the maintenance of the present output of 
iron, are not such as to justify any increase in the output of iron. 
Prices are very steady, and makers still quote 57s. 6d. net f.o.b. 
for mixed Bessemer numbers, while warrant iron is at 55s, 6d, net 
cash buyers, 55s. 84d. sellers. The stock of iron in warrant stores 
has been further reduced this week by 600 tons, and they are now 
down at 20,555 tons. Makers’ stocks are smal]. Charcoal iron is 
in moderate request, and some of the.stocks on hand have lately 
een disposed ‘cf, Very little market exists for either forge or 
foundry iron, 

Iron ore is steady at 8s. 6d. to 9s. 6d. net at mines, but the 
trade doing is small, and prices are kept down by means of 
Spanish competition, Spanish ores coming in at 14s. 3d. per ton net 
at West Coast ports. 

The steel e is better employed in the plate department, but 
there is not so much activity as of late in heavy rails. The mills 
are, however, fairly well employed, and they expect to be fully 
employed for some time to come, as new orders are now likely to be 
booked, seeing that the International Rail Pool is now an accom- 
plished fact. Business is likely to improve as a consequence of 
this union, providing prices are not unduly advanced. At 
present heavy rails are at 105s. per ton net f.o.b. Light rails are 
quiet, and tram sections are only in moderate request. Merchant 
steel is quiet. Chilled iron castings are in good demand and hoops 
are a fair trade. 

Vickers, Sons, and Maxim have commenced the building of a 
new cruiser 470ft, long and 74ft. beam. They are also engaged in 
building a small cruiser for Peru. Increased activit exists in all 
branches of the shipbuilding and engineering trades. 

Shipping is very quiet at West Coast ports. Last week 2678 
tons of iron and 7500 tons of steel were exported, making a total of 
10,178 tons, in contrast with 14,295 tons in the corresponding week 
of last year, a decrease of 4117 tons. The total exports this year 
have reached 419,007 tons, in contrast with 378,857 tons in the 
correspouding period of last year, an increase of 40,150 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Ir the South Yorkshire coal trade recently interest has chiefly 
turned on several supplementary contracts for locomotive fuel. 
These have been made at a reduction of 3d. per ton for supplies 
beginning from July Ist, the figure being now Ss. per ton, against 
8s. 3d. per ton paid in January and 8s, 6d. per ton arranged in 
June of last year. It is understood that the reduction has been 
made owing to the action of the Derbyshire and Nottinghamshire 
collieries, and was against the general anticipation. The contracts 
are for the Midland and Great Northern Railways, and, though 
not exceptionally large, may affect the prices of the general con- 
tracts, which, as a rule, terminate at the end of the year. The 
condition of steam coal at present does not suggest any weakness, 
the weight delivered to railway companies and to the Humber 
ports for shipping purposes showing no sign of shrinkage, although 
some difficulty is being felt in the export business with the Baltic 


rts. 

The house coal trade is now at the weakest time of the year, and 
vccumulations are beginning to appear in certain directions. These 
are affected to some extent by the miners holding their annual 
demonstration at Doncaster, which practically meant setting down 
for a couple of days, but all round the call for house coal is weak, 
and it is not likely to get firmer so long as the summer weather 
continues. Values fluctuate considerably at present, Barnsley 
coal, in the best qualities, not making more than from 9s. to 
9s. 3d. per ton at the pits ; secondary sorts fetching from 7s. 9d. to 
8s. per ton. Good hand-picked Silkstone coal is scarce, and 
makes from 10s. 6d. to 11s, 6d. per ton, but the weight dealt with 
is too small to materially affect the market. The demand for 
slack and small coal is well maintained, but coke is weaker, owing 
to over-production. At the same time quotations are scarcely 
affected, the best qualities of washed coal still realising up to 
10s. 6d. and 11s. per ton, other qualities being quoted at propor- 
tionate rates, 

On the 4th inst. the first haulage of coal up the new Flockton 
shaft of the Waleswood Colliery was successfully made. The 
work has lasted about two years, and the shaft is nearly 400 yards 
deep. Underground there is up-to-date machinery for cutting 
and getting coal, while above ground the arrangements are of the 
most modern type, the colliery being now in all respects one of the 
most effectively equipped in South Yorkshire. 

In the iron and steel industries there is a decidedly better feel- 
ing. Although the orders coming forward are of no great 
magnitude, there is more movement in several of the heavy 
departments. There has been a fall of 1s. per ton in West 
Coast hematites, which are now quoted at from 66s. to 68s. per 
ton, East Coast qualities remaining at 61s. to 62s. per ton. 
Lincolnshire and Derbyshire are stated to be a little easier, but 
quotations remain unaltered from last week. Lincolnshire forge, 
No, 4, 44s. per ton; No, 5, 44s.; Lincolnshire foundry, No. 3, 
48s, 6d.; No. 4, 46s. 6d.; Derbyshire forge, 43s. 6d. to 44s.; Derby- 
shire foundry, 48s. 6d. B and Si steels are being 
prodnced in heavier weights than for some time, and several of our 
crucible steel firms are well off for orders. In heavy steel forgings 
and castings there is decided improvement. The Sheepbridge 
Coal and Iron Company, near Chesterfield, have just received a 
large order from the Manchester Corporation for 24in. pipes. The 
same company are engaged on similar work for the Derwent 
Valley Water Board. The Staveley Company, near Chesterfield, 
are busy in this department as well, 

Messrs. Cammell, Laird and Co., Limited, Cyclops Steel and 
Jronworks, Sheffield, referring to an article in the Times on the 
important part which British manufacturers have taken in the con- 
struction of the Japanese navy, supply some further information 
on the subject. They state that at the Cyclops Works were made 

he whole of the armour for six ships, and, in addition, the shield 

»rotection for the large guns of five other ships, viz. :—Ships com- 
pletely armoured: Yashima, Hatsuse, Asama, Tokiwa, Idzumo, 
Iwate. Shields for big guns supplied for Shikishima, Asahi, 
Mikasa, Azuma, Yakumo. 

The United States Consul, in his return of trade for the Sheffield 
district for the quarter ended June 30th, states that the business 
done is the highest which has been reached for two years, the value 
amounting to £140,000 15s. 8d., as compared with £106,567 Os. 5d. 
for the corresponding quarter of last year. The increase is largely 
in the export of steel, sheets, bars, wire, &c. Under this head the 
exports reached a value of £93,973 3s, 6d., as compared with 
£76,912 0s, 4d. for the previous quarter, and £68,113 17s. 11d. for 
the corresponding quarter of last year. On the other hand, there 
is a falling off in cutlery, the value for the last quarter being 
£15,852 1s. 6d., as compared with £18,852 2s, 1d. for the corres- 
ponding period of last year. 

The arrangements for the visit of the King and Queen to 
Sheffield on the 12th inst. are now completed, and the work is 
being executed with great expedition. ‘he official programme 
has been approved and published this week. After opening the 
University, presenting colours to the 2nd Battalion King’s Own 
Yorkshire Light Infantry, and unveiling a memorial to the men of 
the York and Lancaster Regiment who fell in the South African 
war, their Majesties proceed to the Kasi End to visit the River Don 
Works of Vickers, Sons and Maxim, Limited. They will be 
received there by Colonel T. E. Vickers, C.B., the chairman and 
managing director. Their Majesties will first proceed through 
part of the south gun shop into the finishing and examination bay, 
where they will be shown finished guns of all sizes, from a Maxim gun 
to the latest 12in. gun of 45 calibres, in the south gun shop they 
will see heavy gun tubes in course of being machined and bored 








and heavy gunsin various stages of manufacture, afterwards pro- 
ceeding to the armour-plate rolling mill, where an armour plate 
will be rolled. Their Majesties will then be driven to the north 
side of the works, where they will inspect large furnaces — 
with casts of some 45 tons each of molten steel. Carriages will be 
awaiting the use of their Majesties and suite at various points 
during the inspection. The King and Queen do not return to 
Sheffield, leaving the works from a special railway platform, and 
proceeding direct to Knowsley. 

Prince and Princess Arisugawa of Japan, after their visit to the 
Naval Construction Works, Barrow, on the 4th inst., for the launch 
of the battleship Katori, were the guests of Mr. Douglas Vickers 
at Cantley Hall, near Doncaster. On the 5th inst., their Imperial 
Highnesses, accompanied by the Princess Ichijo and the members 
of the suite, visited the works of Vickers, Sons and Maxim at 
Sheffield. The party from Doncaster, which included Colonel 
T. E. Vickers, C.B., the chairman of the company, and Mr. 
Douglas Vickers, travelled to Brightside by s 1 train. The 
party were met by Mr. Albert Vickers and Mr. G. J. B, Chetwynd, 
directors of the company, and the Lord Mayor of Sheffield 
(Alderman Jonas). The distinguished visitors witnessed various 
processes connected with gun manufacture and armour plate 
making, and other interesting operations carried on at the River 
Don Works. They afterwards left by special train for London, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE pig iron trade in this district continues slack, and generally 
no material improvement is now looked for until the autumn, for 
during the next two months holidays of manufacturers and also 
of workmen interfere a good deal with business, The price of 
Cleveland warrants has been practically stationary ever since the 
latter part of May, and evidently the syndicate of speculators 
have reduced the quotation as low as they can afford that it should 
be. The makers keep their price close up to that figure, and 
secure all the business, for consumers prefer to give 45s. 6d. per 
ton to makers for No. 3 Cleveland G.M.B. pig iron than 45s. 6d. 
for warrants, it being more advantageous, because when they buy 
from the producers they know exactly what brand they are getting, 
whereas when they purchase warrants they must accept any 
G.M.B. brand that is offered to them. Then they must take 
warrants in 500-ton lots, and pay for them immediately, whereas 
they can get from makers exactly the quantity they need, and 
take delivery when they require the iron. Practically all the 
orders for Cleveland iron are going to the producers, and con- 
sumers show no disposition to relieve the syndicate, who are saddled 
with the warrants from their burden. Thesyndicate do not tempt 
them enough, and are not likely to be able to do so, for directly 
they reduce their prices the makers will also reduce theirs. It is 
now believed that the syndicate will stick to their warrants until] 
the autumn, and then offer at higher prices, for better values then 
usually prevail. No.4 foundry is at 43s, 3d.; No. 4 forge, at 
42s.; mottled, at 41s. 6d.; and white, at 41s. per ton. Looking at 
these prices, it is thought that makers could substantially reduce 
the price of No, 3 Cleveland pig iron if the competition of warrant- 
holders rendered it necessary. 

The hematite pig iron market is dull and rather weak, which is 
rather surprising, taking into account the improvement in the 
business of those who are the chief consumers of this description of 
pig iron, and also taking account that there is little stock. Makers 
quote 54s, per ton for mixed numbers and 5ls. 6d. for No, 4, but 
some of the second hands accept 53s, 9d. per ton for the former. 
Rubio ore is quoted 15s. 9d. per ton c.i.f. Tees, but consumers are 
not yet prepared to give so much, and buying is almost at a stand- 
still 


It was thought that when the gamble in Cleveland warrants was 
over the rapid increase in the stock of Cleveland pig iron in 
Connal’s stores would cease. The gamble was over on May 19th, 
but the stock has continued to increase, and only on two days 
during the last five or six months have there been decreases 
reported. The increase in June was, of course, very far short of 
the 90,000 tons that was recorded in May, but was still large, for 
20,389 tons were added, which was much more than had been 
looked for, because up to the last few days of the month only 
small quantities had been put into Connal’s. However, it turned 
out that some of the makers had sold considerable quantities of 
warrants for delivery in June, and as they were without them they 
waited till the last moment before delivering, and then they put 
iron into the public stores to enable them to supply the warrants 
they had contracted to deliver. The quantity of Giaveland iron in 
the public stores is now over half a million tons, which is about 
200,000 tons more than was ever held prior to the late gamble. 
At June 30th no less than 507,839 tons were held, 172,397 tons 
more than at the end of the first quarter of the year, and 316,012 
tons more than at January Ist. Thus, since the inception of the 
speculative operations in Cleveland iron, over 413,000 tons have 
been added to Connal’s public stores. It is probable that the 
July returns will show further increase, and as long as such a 
large tonnage of warrants is held it will not be easy to get con- 
sumers to buy freely. A market will have to be found for the 
warrants sooner or later, and makers are doing their best to prevent 
the syndicate of speculators getting any of the orders, tor that 
would curtail their own business, 

The Cleveland makers are getting back some of the custom which 
they lost for a time, owing to the speculative operations, and the 
shipments of pig iron for June were the best that had been reported 
in any month since May, 1904, not less than 95,432 tons being 
exported from the Cleveland district. Producers had to make up 
for arrears of delivery, for a good deal of pig iron that should have 
been sent in May was not delivered, but was lodged in the public 
warrant stores instead. The 95,432 tons were not far from a June 
average, which over the last ten years have been 101,000 tons. In 
six out of the last ten years has the June export been over a hun- 
dred thousand tons, and in June, 1899, it was 135,975 tons, the 
largest quantity shipped in any month in the history of the trade. 
The May exports were last month exceeded by 16 per cent., and 
the June exports of last year by 23 per cent. To Scotland there 
was a considerably improved fe oe nha op tons last month, 
against 24,060 tons in May, and 26,893 tons in June last year. To 
most countries oversea there was a marked falling-off from June 
last year, more especially to Germany and Italy, but some spiegel 
and other special iron was sent to the United States —3705 tons. 

The statistics of pig iron exports from Cleveland for the first half 
of this year prove anything but satisfactory, only 459,667 tons being 
shipped, which is the smallest quantity reported since 1892, and is 
47 per cent. below the best return for the first half of a year, which 
was 677,764 tons in 1899, It compares with 548,324 tons last year, 
and 633,866 tons in 1903, The decline was undoubtedly caused by 
the speculative operations in pig iron which have been in progress 
during the last half-year. These are accountable for the fact that 
the deliveries of Cleveland pig iron to Scotland fell from 
226,912 tons in the first half of lo64 to 150,305 tons last half-year, 
and the deliveries to Germany declined from 101,665 tons to 
75,286 tons, while those to Italy fell from 51,211 tons to 25,799 tons, 
and to France from 25,222 tons to 11,695 tons, 

In most branches of the manufactured iron and steel industries 
there is improvement, works are well occupied, and prospects are 
favourable. The most activity is exhibited in the rail department, 
which indeed is brisker than it has been for more than two years, 
and is likely to continue busy for some months. Inquiries are 
numerous, and a good share of orders result from these, For 
heavy steel rails £5 5s. net at works is readily realised. The 
revival in the rail-making industry has led to rumours about the 
formation of what is practically to be a railmakers’ trust, but the 
producers in this district do not seem disposed to join any such 
movement, 





The deliveries of plates and angles are brisk, and the prospects of 
the mills being kept in operation are very encouraging, for ship- 
builders generally have good orders on their books. No changes 
of price have been made for months, and that the realised prices of 
plates have not varied much is indicated by the annou t that 
the wages of millmen at Consett Works are not to be altered for 
the next three months. These wages are regulated by a sliding 
scale, of which the average price of plates realised by the Consett 
Company forms the basis, 

The alterations, &c., to Messrs. Dorman, Long and Co,’s 
Britannia Steel Works, Middlebrough, which were commenced 
about the beginning of March, are now practically completed, and 
the establishment, which has laid off forabout four months, would at 
once be restarted if a dispute with the men were settled. Messrs. 
Dorman, Long and Co. desire tointroduce new conditions of labour ; 
they contend that the rates of wages paid at Britannia are con- 
siderably in excess of the wages paid in the district for similar 
work, and they desire to alter this arrangement, 

The past half-year has been a more active time for shipbuilders 
than for some years, and generaily the tonnage launched has been 
considerably in excess of that of the first half of last year ; but the 
builders themselves have not profited much by this, because a 
good many of the contracts were booked at prices which ye | 
covered cost. Those who have benefited the most by the full 
employment of the yards have been the workmen. The outlook 
for the second half of the year is not unsatisfactory. Orders for 
new steamers are scarce, but inquiries have increased in number, 
and it is beginning to be recognised that prices will not decline 
further. That will doubtless bring forward more demands from 
shipowners, It is reported that most of the steamers which were 
being built ‘‘on spec” have been disposed of, and the position of 
the builders is considerably improved thereby. 

The coal trade is showing considerable weakness, and a good 
many collieries are working short time. This season of the year 
is usually nota busy one at the collieries, but the slackness is 
greater than it has been for several years, That business has not 
of late been flourishing is shown by the fact that the wages of 
Northumberland miners, which are based upon the realised prices 
of the coal raised in the country, have been reduced 1} per cent., 
this following a reduction of 25 per cent in the early part of the 
year. Coke does not become weaker in price, and it can hardly 
be expected to do so with the consumption kept up and, in fact, 
increased, for in Cleveland there are four more blast furnaces at 
work than at the commencement of the second quarter of the 
year. Messrs. Cochrane and Co., Limited, Ormesby Ironworks, 
Middlesbrough, are about to erect at their New Brancepeth 
collieries Otto Hilgenstock by-product coke ovens capable of pro- 
ducing 90,000 tons of coke per annum. Fully 15s, 6d. per ton had 
to be paid for medium coke delivered at the Middlesbrough 
furnaces, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has this week again been inactive. 
Consumers are taking comparatively little raw iron, being satisfied 
with providing for their immediate wants. They are fully justified 
in this policy by the condition of the market. Pig iron warrants 
are again a sort of close market, the parties who hold the warrants 
buying in whatever surplus iron comes in the market. As a con- 
sequence, prices are comparatively steady. There is a pretiy 
general impression that considerable additions are being made to 
private stocks of pig iron. Advices from abroad are all of an 
unfavourable nature, there being little or no likelihood of 
additional Scotch iron being required for export. 

Since last report business has been done in Cleveland warrants 
at 45s. 5d. and 46s. cash, and 45s. 8d. and 45s. 84d. for delivery in 
one month. Scotch warrants are quoted 49s. 44d., Cumberland 
hematite 55s. 74d., and standard foundry pig iron 43s. 104d. per 
to 


n. 

There is an easier tendency in Scotch hematite, which is quoted 
by merchants 58s. per ton for delivery at the West of Scotland 
steelworks. 

The prices of Scotch makers’ pig iron, both ordinary and special 
brands, are in some cases rather lower. G.M.B. No. 1 is quoted 
at Glasgow 53s. 6d.; No. 3, 50s. 6d.; Carnbroe, No. 1, 54s.; No. 3, 
5ls.; Clyde, No. 1, 56s. 6d.; No 3, 51s. 6d.; Gartsherrie, Sum- 
merlee, and Calder, Nos. 1, 57s.; Nos. 3, 52s.; Langloan, No. 1, 60s.; 
No. 3, 53s.; Coltness, No. 1, 65s. 6d.; No. 3, 53s. 6d.; Glengarnock, 
at Ardrossan, No. 1, 57s. 6d.; No. 3, 52s.; Eglinton, at Ardrossan 
or Troon, No. 1, 52s.; No. 3, 49s. 6d.; Dalmellington, at Ayr, No. 1, 
54s.; No. 3, 49s.; Shotts, at Leith, No. 1, 59s.; No. 3, 54s.; 
Carron, at Grangemouth, No. 1, 57s. 6d.; No. 3, 52s. 6d. per ton. 

There has in the course of the past week been a decrease of 165 
tons in the stock of ordinary pig iron in Glasgow warrant stores, 
which now amounts to 17,583 tons, the stock of standard foundry 
pigs being 7441 tons, and the total quantity of pig iron in store 
being thus 25,024 tons. 

The output of pig iron is well maintained, there being 85 fur- 
naces in blast, compared with 86 at this time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to the comparatively small quantity of 3924 tons, against 
4272 tons in the corresponding week of last year, showing a decrease 
of 348 tons. 

The arrivals of Middlesbrough figs at Grangemouth were larger 
than of late, amounting to 12,402 tons, against 4600 tons in the 
corresponding week, showing an increase of 7802 tons. 

In the finished iron department there is steady employment on 
contracts formerly placed, but makers report that very little fresh 
work is coming forward, and competition is accordingly keen for 
the orders that are available. 

The steel trade is well employed, there being a good demand for 
different kinds of material. Some firms have large orders in pro- 
gress for shipbuilding steel, and the contracts in hand will afford 
employment for a considerable time. As regards this kind of 
business, it should be noted, however, that new inquiries are very 
searce. There can be no doubt that the strikes which have 
existed for a number of weeks in the shipbuilding and engineering 
branches are keeping back contracts, and it is all but certain that 
their evil effects wil! be felt even more keenly hereafter than at 
present, 

During the past month 39,620 tons of new shipping was 
launched from Clyde shipyards, compared with 25,877 tons 
in June, 1904, and 28,049 tons in the same month of 1903. 
The aggregate tonnage launched during the six months ending 
with June was 234,736 tons, against 187,763 in the corre- 
sponding period of last year, 187,795 in 1903, and 236,009 
in the first half of 1902. Taking the whole of the Scottish 
shipbuilding ports, we find that the total output of the six months 
was 259,860 tons, against 201,633 tons in the first half of last 
year, 208,441 in 1903, and 259,804 in 1902, The most notable 
vessel launched during the month was the turbine steamer 
Maheno, 5000 tons, built by Messrs, Denny, of Dumbarton, for the 
Union Steamship Company of New Zealand. The new work 
reported as placed during June is estimated at about 21,000 tons, 
including a steamer of 7300 tons carrying capacity, to be con- 
structed by Messrs. D, and W. Henderson, of Partick, for Messrs. 
Harris and Dixon, of London. 

The volume of business in the coal trade, though by no means 
small, has been considerably reduced since last week. The total 
coal shipments from Scottish ports were 255,281 tons, against 
263,810 in the preceding week, and 237,313 in the corresponding 
week of last year. The falling off has taken place entirely on the 
East Coast, the quantity despatched from the Clyde ports being 
fully 3000 tons better than in the preceding week. Household 
coal is quoted at Glasgow harbour, 8s. to 8s. 6d.; splint, 8s. 3d.; 
and steam, 8s. 6d. per ton. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


WorkK in the collieries has been affected of late by lessened 
demand, and in a few places by labour troubles. The notices 
given at Risca and Llanhilleth matured at the end of the month, 
and the result was the stoppage of about 3000 men. At Bwllfa, 
again, in the Aberdare Valley, 1300 men ceased work, but after a 
few days’ holiday application was made fora re-start. This was 
refused, the management stating that in the meanwhile large con- 
tracts had been lost. It is evident that there is a great lack of 
judgment in some quarters, and the opposition to non-unionists 
continues to give trouble. Colliers, while insisting upon the fullest 
right to dissent from employers government, refuse to concede 
equal liberty of opinion to their fellow-workmen, and much fric- 
tion is the result. 

Published statistics show that there has been a great falling off 
in the demand for Welsh coal, and that a certain percentage of 
demand has gone to the North of England and other coal centres. 
In the six months just ended there was a lessened export by Barry 
of 500,000 tons, and by the Bute Dock Company of 100,000 tons. 
Much of the late slackness in steam is due to the cessation of war 
supplies. In the ordinary course of things there has for many 
years been periods of alternate depression and elevation corre- 
sponding—one of the Buckle School suggested—to the physical 
structure of the coalfield, the mountain and valley, but the war 
demand and its subsidence has increased the ‘‘ up and down,” and 
some time must elapse before thereis a return to normal conditions. 
In this exigency, labour dissensions are injudicious. Some coal 
owners accept the conditions calmly, and are not upset by the 
action of the men, as the house coal trade is now quiet, the Mon- 
mouthshire coals in less request, and for a little while steam coals 
are easy. At ordinary times they remember that this is usual, 
and men go off to hay making and other holiday pursuits. Thata 
hopeful feeling for the future exists is shown by energetic dock 
and other enterprises. I note that Barry is going in for two more 
steamers. Last week I was much impressed with the excellence 
of the first of the fleet. It is not unlikely but that steamers may 
act an important part in the coal districts. The Cambrian railways 
have found steamers effective in connection with the passenger 
season, and it is suggested that other railways may not only add 
motor arrangements, but on coast lines steamers also. 

Slackness of trade was strongly shown last and early this week, 
but on Tuesday it was reported on ’Change, Cardiff, that business 
was steadier, and that collieries were quoting more firmly. 
The salient features this week, in addition, are :—Small steam im- 
proving up to 8s. 6d., house coal flat, No.3 Rhondda in demand, 
dry and Monmouthshire coals unaltered. The collieries on strike 
remain. This may tell on prices. Latest quotations are:—Best 
steam, 12s. 6d. to 13s.; best seconds, 12:. to 12s. 3d.; seconds, 
lls. 6d. to 11s. 9d.; drys, 11s. 6d.; best small steam, 8s. 3d. to 
8s. 6d.; best ordinaries, 7s. 9d. to 8s.; seconds, 7s. 3d. to 7s. 6d ; 
inferiors, from 7s. Monmouthshire semi-bituminous coal :—Best 
large, lls, 3d. to 11s. 6d.; best ordinaries, 11s. to 11s. 3d.; seconds, 
10s. 3d. to 10s. 9d. House coal:—Best households, 14s. 9d. to 
15s. 3d.; best ordinaries, 12s. 6d. to 13s. 6d.; seconds, and other 
kinds, 10s. 6d. to 1ls ; No. 3 Rhondda, 13s. 9d.; brush, lls. 9d.; 
small, 9s. 94.; No. 2 Rhondda, 9s, 6d. to 9s. 9d.; through, 8s. 3d. 
to 8s. 6d.; small, 7s. to 7s. 3d. 

Patent fuel, 13s. to 14s.; coke, 163. to21s. 6d. Pitwood stronger, 
193. to 19s. 6d. 

Outward freight market getting more active. 

In the Swansea district quietness has been a feature with some 
of the Western collieries, a little improvement is setting in this 
week. Quotations are much the same ; steam coal, 12s. to 12s, 6d.; 
No. 3 Rhondda, 133. 6d. to 14s.; best malting anthracite, 19s.; 
seconds, 16s.; big vein, lls. to lls. 6d.; red vein, 9s. 6d. to 9s. 9d.; 
cobbles, 153.; nuts, 16s, to 17s.; peas, 11s.; culm—anthracite shale 
—6s.; duff, 4s. 

Mr. Macaulay, the able manager of the Alexandra Dock, has 
contributed a thoughtful article on coal outlook to the Journal of 
the Royal Economic Society, and in this emphasises the importance 
of a large commercial engine, as effectually adopted by the 
Germans t> the displacement of British coal in certain markets. 
The possibilities of saving, by the introduction of the best modern 
engines and boilers, is instanced in the case of a new hydraulic 
power plant recently installed at Alexandra Dock. This is well 
under 2lb. per horse-power. ‘‘ Here, at 2lb. of coal, and low- 
priced slack, is a saving of over 42 million tons by the introduction 
of modern machinery.” 

An important meeting in the anthracite coal district took place 
this week, and was attended by ‘‘ Mabon,” who championed the 
Federation, which he said ‘‘ fought for a living wage ; to safeguard 
life ; and lessen working hours.” He commented upon the fact 
that two collieries had been stopped on account of non-unionism, 
and that the Federation would support the collieries in resistance, 
adding: ‘‘A non-unionist is not a man at all, not to himself nor 
his employer.” 

In the iron and steel districts the fact of an arrangement 
having been brought about between the steel makers of Britain, 
America, France, Germany, and Belgium, is commented upon as 
implying a hopeful outlook. 

This week a large consignment of steel bars came to Wales from 
America. In rails a large business is done, but in steel bars the 
trade is inactive. 

Sleepers and rails to Natal and rails to Suakim and other desti- 
nations have been features of late, and Dowlais, in particular, has 
been busy on orders for South and West Africa. The changes 
going on at these works are fully expected to lead to a marked 
increase even over the 4000 tons weekly make of the principal 
mill. 

The tin-plate make of the Swansea district has not been quite so 
well maintained, but for this the hot weather and holidays are 
cited as causes; and, in addition to the structural changes and 
improvements going on, there are repairs due to the constant and 
heavy work carried on. Last week, when 95 mills were in action 
out of 102, there was a make of 68,655 boxes and a despatch of 
63,589 boxes, leaving stocks at 231,215 boxes. Demand for home 
rolled bars is still strong. Copper establishments and spelter 
factories busy. Swansea is importing large stocks of anchors, 
scrap iron and steel ; and nearly a thousand tons pig iron came in 
last week. 

On ’Change, Swansea, this week, no alteration was reported of the 
ig iron market, Glasgow. Warrants are at 49s. 6d.; Middles- 
nh No. 3, 45s. 6d.; Cumberland hematite warrants, 55s. 9d. 
In tin-plates little fresh business is taking place. Makers are firm 
in resisting offers of lower figures, but will rather stop mills. Iron 
and steel business fair, with little change of quotations. Welsh 
merchant bars, £5 17s. 6d. to £6; sheet iron, £7 10s. to £7 15s.; 
steel sheets, £7 10s. to £7 12s. 6d.; steel rails, heavy, £5 5s. to 
£5 10s.; light, £6 5s. to £6 10s.; Bessemer steel bars, £4 5s.; 
Siemens, best, £4 6s. 6d. Tin-plates: Bessemer steel coke, 11s. 6d. 
to 11s. 74d.; Siemens coke, lls. 74d. to 11s. 9d.; ternes, 21s. to 
24s. 6d.; best charcoal, 13s. to 13s. 3d.; big sheets for galvanising, 
6ft. by 3ft. by 30 g., = ton, £8 53, to £8 7s. 64d.; finished black 
plate, £8 2s, 6d. to £8 10s. 

Block tin, latest, £139 10:.; spelter, £23 17s. 6d.; lead, 
£13 12s, 6d.; Spanish, £13 7s, 6d.; Copper £65 17s. 6d.; iron ore, 
rubio, 14s. 3d. 

Water questions are again coming to the front, and in the pro- 
bability of a large increased demand by Dowlais Works which are 
being largely extended, the requirement from Merthyr Corpora- 
tion will be an important one. 

In the Rhayader, Swansea, and Breconshire Wells districts the 
certainty of a London requirement is likely to come forward. 

On the Ist the Cambrian began its season in connection with 
London and northern towns, on the one hand, and South Wales 
and Monmouthsbire, on the other, and the dovetailing of arrange- 
ments with the Taff Vale, Midland, and Brecon promise, as usual, 


well. Last season was characterised by immunity from accident, 
and by the handling of an enormous holiday passenger traffic with 
marked regularity, and this season is seemingly full of promise. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE changes that take place on the iron markets over here are 
so slight, and consequently of so little importance to the general 
condition of the iron and steel industry, that from week to week 
the same reports only can be given. On the whole, both inland 
and foreign demand have continued satisfactory. Large orders are 
comparatively scarce, but those received at the mills and forges 
secure employment for some weeks ahead. 

In Silesia raw iron shows the same firmness that could be 
reported previously ; also for the heavier sorts of manufactured 
iron a strong demand comes in. Rails continue in very good call, 
and the orders received in the girder trade are pretty large for 
this time of the year. 

From the plate and sheet department good accounts come in, 
deliveries during the week having been fairly large. 

The situation of the Rhenish-Westphalian iron market is rather 
less steady, and business transactions are less regular than 
previously, for while in raw material and in heavy articles of finished 
iron a lively demand, and consequent stiffness in price is reported, 
employment in some branches of the finished iron department is 
far from lively. On the raw iron market a favourable condition 
prevails ; the Pig Iron Convention sold 24,000 t. basic to Belgium, 
at a price much more favourable than was at first anticipated. 

The production of pig iron in Germany, including Luxemburg, 
was, according toan official statement given by the Union of Iron and 
Steel Masters, during May of present year 1,180,414 t., of which 
152,119 t. were foundry pig, against 143,353 in April; 41,163 t. 
Bessemer, against 32,710 t., in April ; 623,506 t. a against 
600,360 t. in April ; 61,164 t. mild steel and spiegeleisen, against 
53,624 t. in April; and 73,479 t. forge pig, against 64,346 t. in 
April of present year. Increase in output for May, when compared 
to April, is 57,000 t. During the first five months of present 
year the production of pig iron was 4,180,414t, or 18,000 t. 
higher than in the same period in 1904, when 4,162,628 t. were 
produced. From January to April of present year output was 
66,000 t. lower than in the same period last year. Output of pig 
iron in Rheinland- Westphalia and in the Saar district is still lower 
than in 1904, but in other districts it is higher. Deliveries in coal 
on the Silesian market have not been very heavy last week, which 
is due to a continued want of load cars, and not to any slackness 
in demand, for numerous and large orders have been received at 
the pits. But for this want of wagons so often complained of, 
shipments in June would have been heavier than for years; as it 
is, figures in the first two weeks of June are only a trifle higher 
than those in the same period in May of present year. Prospects 
with regard to employment and the condition of prices are bright. 
The coke trade, likewise, shows much animation. 

A moderate trade is done on the Rhenish-Westphalian coal 
market ; only for engine fuel a strong demand comes in, while gas 
coal is very dull, and the consumption in house coal very limited. 
The Rhine shipments have decreased of late, 

Business in most sorts of iron and steel continues satisfactory on 
the Austro-Hungarian market, orders coming to hand freely, as 
makers and manufacturers are covering their demand for the third 
quarter now, and so last week’s trade was very lively ; especially in 
foundry pig an active trade is done, sales in that sort of iron being 
about § per cent. higher than in the beginning of the year. In bars, 
girders, heavy plates, and rails, the United Austrian Ironworks 
have been doing a satisfactory business during the first five months 
of the present year, deliveries being 2,179,524 q., or 297,988 q. 
higher than in the corresponding period in 1904. 

Engine fuel was in strong request on the Austro-Hungarian coal 
market, and coke, too, is in very good call for industrial purposes, 

A favourable condition prevails in most departments of the 
French iron and steel industry. Also coal and coke sell freely, but 
there is nothing of special interest to relate. 

The Belgian iron trade shows a healthy tone generally. Inafew 
instances only a slight depression was felt, and quotations were 
complained of as being unremunerative. 

For coal and coke a lively demand has come in during the week 
in Belgium, and deliveries were fairly large. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market keeps quiet, and owing to the strikes at Risca 
and Llanhilleth the market is unsettled. House coal still remains 
dull. The quantity of coal shipped for the week ending Ist inst. was 
88,065 tons—foreign 74,135 tons, coastwise 13,930 tons. Imports 
for week ending 4th:—Iron ore, 4090 tons; pig iron, 2500 tons ; 
spiegel, 500 tons ; steel fish plates, 245 tons; deals, 8188 loads ; 
pitwood, 2473 loads. 

Coal :—Best steam, lls. to 11s, 3d.; seconds, 10s. to 10s. 3d.; 
house coal, best, 14s.; dock screenings, 7s. 9d. to 8s.; colliery, 
small, 7s. to 7s. 3d.; smiths’ coal, 9s. Pig iron :—Middlesbrough, 
No. 3, 45s. 54d. Iron ore:—Rubio, 14s. 3d. to 14s. 6d.; Tafna, 
lds. 3d. to 15s. 6d. Steel :—Rails, heavy sections, £5 5s, to £5 10s.; 
light ditto, £6 5s. to £6 10s., f.0.b.; Bessemer steel tin-plate bars, 
£4 5s.; Siemens steel tin-plate bars, £4 6s. 6d., all delivered in the 
district, cash. Tin-plates:—Bessemer steel, coke, lls. 6d. to 
lls. 7$d.; Siemens coke finish, lls. 74d. to lls, 9d. Pitwood: 
—19s. 6d., ex ship. London Exchange Telegrams :—Copper, 
£65 16s, 3d. to £65 17s. 6d.; Straits tin, £139 7s. 6d. to £139 10s. 
Freights rule steady. 








LAUNCHES AND TRIAL TRIPS. 





GELLIVARE, sister ship to Kiruna ; built by, Doxford and Sons, 
Limited ; to the order of, the same owners ; launch, June 21st. 


“7 KirnUNA, steamship ; built by, Wm. Doxford and Sons, Limited ; 
to the order of, the Trafikaktiebolaget-Grangesberg, Oxelosund ; 
the trial trip was most successful ; trial trip, June 24th. 

BALLOCHMYLE, steel screw steamer; built by, Messrs. Craig, 
Taylor and Co.; to the order of, the Kyle Transport Company, 
Limited, Liverpool ; dimensions, 351ft., 47ft. 6in. by 26ft.; engines, 
triple-expansion, 24in., 40in., 65in. by 45in., pressure, 180 lb.; 
constructed by Messrs. Richardsons, baleen, ring and Co.; a speed 
of 12 knots was attained ; trial trip, June 30th. 

CHR KNUDSEN, steamship ; built by, Sir Raylton Dixon and Co., 
Limited ; to the order of, Statsrad Gunnar Knudsen of Porsgrund, 
Norway ; dimensions, 360ft., 51ft. 2hin. by 28ft. 10in.; to carry, 
nearly 7000 tons on 22ft. 7in. draught ; engines, triple-expansion, 
26in., 42in., 70in. by 4ain., pressure 1801b.; constructed by, North- 
Eastern Marine Engineering Company; the trip was entirely 
successful ; trial trip, July Ist. 

KarA SEA, single deck screw steamer ; built by, Messrs, Craig, 
Taylor and Co.; to the order of, Messrs. Sanders, Wake and Co., 
London ; dimensions, 291ft., 42ft. by 20ft. 7in.; engines, triple- 
expansion, 2lin., 35in., 57in. by 39in., pressure, 160 lb.; constructed 
by, North-Eastern Marine Engineering Company ; launch, July 3rd. 

ARRAN, fleeter; built by, Earles Shipbuilding and Engineering 





Company, Limited ; to the order of, Hull Steam — and Ice 
Company; dimensions, 108ft. 4in, by 21ft. 6in, by 11ft. 6in.; 








engines, triple-expansion, 10in., 17in., 28in., by 2lin., pressure 
185 1b.; launch, July 4th. 

SraGroo., steel screw trunk steamer; built by Messrs, Ropner 
and Son; to the order of, Messrs. R. Ropner and Co,; dimensions, 
366ft., 53ft., by 80ft. din.; to carry, 7200 tons; engines, triple. 
expansion, 1850 horse-power ; constructed by, Messrs. Blair and 
Co., Limited ; launch, July 4th, 

Warrior, fishing fleet; built by, Messrs John Reid and Co., 
Limited, Whiteinch; dimensions, 105ft., 20ft., and yacht measure- 
ment 165 tons ; constructed by, Allan, Anderson and Co.; launch, 
July 4th. 

Rio BEUNO, steamer; built by, Messrs, John Reid and Co,; 
constructed by, Messrs. Muir and Houston, Limited ; trial trip, 
recently. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Mr. WILLIAM T. BELL has been elected a director of Robey and 
Co., Limited, engineers, Lincoln, on the retirement of Mr. John 
Richardson. 

Messrs. Witty AND Wyatt, Limited, of 88, Leadenhall-street, 
E.C., inform us that the business carried on by them for the last 
ten years at No. 20, West Bute-street, Cardiff, has been, as from 
the lst July, registered as a separate company under the style of 
Witty and Wyatt, Cardiff, Limited. 

Mason’s Gas Power Company, Limited, Alma Works, Levens. 
hulme, Manchester, has acquired the gas producer and furnace 
business, with all patent rights and licences in the same, and the 
above-named Alma Works, Levenshulme, Manchester, the chair- 
man of the board being Mr. William Beardmore, of Messrs, 
William Beardmore and Co., Limited, Parkhead Forge, Glasgow. 


THE termination of a connection of forty-eight years with the 
Northam Ironworks was marked on Saturday night by a compli- 
mentary dinner at the South-Western Hotel in honour of Mr. 
F. J. Perrott, who recently decided to retire. Soon after the loyal 
toast had been honoured, the Chairman formally presanted Mr. 
Perrott with a solid silver embossed George IIL pattern tea and 
coffee service, together with a massive silver Chippendale design 
tea-tray, bearing the inscription: ‘‘ Presented to Mr. F. J. 
Perrott, by the staff and friends, on his retirement from the 
Northam Ironworks, after fifty years’ service, June, 1905.” A purse, 
a cheque, and other gifts were also handed to Mr. Perrott. 


WE are informed that a syndicete has been formed in Germany, 
consisting of the engineering firms of Krupp, of Essen, Maschinen- 
fabrik, of Nurnberg, and Augsburg Nord-deutsche Lloyd, Escher 
Wyss and Co., and Siemens-Schuckert, for constructing the Zoelly 
turbine for marine and other purposes in Germany and elsewhere 
on the Continent ; and a similar combination has been made in 
France under the leadership of Messrs Schneider, of Creusot. In 
England a syndicate has been recently formed consisting of Messrs. 
Escher Wyss and Co., Messrs. A. G. Schiff and Co., and Messrs. 
Mather and Platt, Limited, of Manchester, for the construction and 
sale of the Zoelly turbine in the United Kingdom and British 
Colonies, and for granting licences under the Zoelly patents, 








Tue NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—An excursion meeting of the members of the North 
of England Institute of Mining and Mechanical ig will be 
held at Darlington on Wednesday, July 19th, 1905, for the purpose 
of inspecting the Barton and Forcett Mountain Limestone Quarries. 
The members will assemble at Darlington Railway Station, and, 
upon the arrival of the 12.20 p.m. express from Newcastle-upon- 
Tyne at 1.4 p.m., will drive—about six miles—to the Barton 
Quarries of the Barton Limestone Company, Limited. The Barton 
Quarries will be left about 3 p.m., and a drive of about five miles 
taken to the Forcett Quarries of the Forcett Limestone Company, 
Limited. The members will, on leaving the Forcett Quarries, drive 
—about five miles—to Piecebridge Railway Station, in time to 
catch the 6.34 p.m. train for Dariington, arriving at 6.50 p.m., or, 
if desired, the members can drive to Darlington Railway Station, 
arriving in time for the 7.9 p.m. train for Newcastle-upon-Tyne, 


BrrtHpAy Honours.—In the list of birthday honours we are 
pleased to notice that distinction had been conferred on the follow- 
ing gentlemen :—Mr. Philip Watts, Director of Naval Construction, 
has been created K.C.B., while Professor A. B. W. Kennedy, Mr. 
J. Clifton Robinson, and Mr. Boverton Redwood have received 
knighthoods. Sir Philip Watts, it will be remembered, came from 
Elswick to take the place of Sir William White at the Admiralty. 
Sir Alexander Kennedy has been connected, as consulting engi- 
neer, with a very large number of electrical and other under- 
takings, including the equipment of the Waterloo and City Railway 
and of the London County Council’s tramways. He has also 
designed electric works for lighting or tramways in Edinburgh, 
Aberdeen, Oldham, Darlington, Kirkcaldy, Rotherham, Ipswich, 
Handsworth, &c. He is a consulting electrical engineer to the 
Great Western Railway, and was a member of the Naval Boiler 
Committee in 1900. ‘The name of Sir Clifton Robinson will be well 
known to our readers in connection with tramways, while Sir 
Boverton Redwood is one of the greatest living authorities on the 
subject of petroleum. 


THE JUNIOR INSTITUTION OF ENGINEERS.—We have received a 
souvenir of the coming of age of the Junior Institution of 
Engineers, which consists of a small book entitled ‘‘ Notes on the 
Origin and Progress of the Junior Institution of Engineers.” It 
has been compiled by Mr. W. J. Tennant, a past chairman of the 
Institution. The writer traces the history of the Institution from 
its formation in 1884. The society originated in the early part of 
that year in the works of the firm of Messrs, Maudslay, Sons, and 
Field. The first meeting took place on June 30th, with Mr. P. H. 
May as chairman and secretary. A set of rules was evolved, and 
it was decided to call the venture the ‘‘ Vulcanic” Society. 
At the sixth meeting a further alteration of rules changed 
the name to the ‘‘Lambeth Junior Scientific Society.” On 
the 16th December, 1894, when the twelfth meeting was held 
in the mess room at Maudslays, the rules were again revised, 
and Mr. Freke Field was elected the first president, and Mr. 8S. H. 
Wells, now principal of Battersea Polytechnic, chairman, In 1885 
a new meeting place was rented at Addington-street, York-road, 
S.E., and at the second half-yearly general meeting held on 
June 25th the name of the Society was again changed to ‘‘ The 
Junior Engineering and Scientific Society.” It was in this year 
that Dr., now Sir Alexander Kennedy, co ted to d Mr. 
Freke Field as president of the Society. The desirability of 
obtaining improved accommodation was considered on the 
5th November, 1885, and on the 18th December, 1885, the third 
half-yearly meeting was held in the new home, Hawkstone 
Lower Hall. Three years later the meeting place was again 
altered to the Westminster Palace Hotel. This change, it is said, 
had a good effect in increasing the number of the membership. 
In 1901 the Council took the present offices of the Institution, 
which are situated at 39, Victoria-street, Westminster. They 
comprise a reading-room, a good lending library, and rooms for 
the secretary and his assistant. Meetings are now held regularly, 
and occasional special courses of lectures are given. The member- 
ship is steadily increasing, and it is hoped that it will soon reach 

There are at the present time 35 honorary officers, 42 
honorary members, 775 members, and 22 associates, making a 
total of 874. The souvenir also gives a list of officers of the 
Institution, both past and present. There are numerous illustra- 
tions well executed, and altogether this small book makes a 

leasing memento of the twenty-first anniversary of this 
nstitation, 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by Jamus D, Roos, M.I. Mech. E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specijications may be obtained at the Patent-Ofice Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti. tof the p of the complete 
specification. 
Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given ut the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 














STEAM ENGINES AND BOILERS. 


13,544. June 15th, 1904.—IMPROVEMENTS IN AND RELATING TO 
PistON VALVES OF VERTICAL ENcINges, H. W. Morley, a 
director of Cole, Marchent and Morley, Limited, Bradford. 

This invention relates to the arrangement of vertically operated 
valves working in parallel lines with the main piston. ‘here are 
seven figures, Fig. 1 is an elevation of the upper valve casings in 
section. Aisthesteam valveand Bthe exhaust valve, which valves are 
of the piston type with or without rings, as the special circumstances 
of the case demand, but it is preferable in practice to use rings. 


N° 13,544. 
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Fig.1. 


C is the steam valve liner and D the exhaust valve liner. The 
ports are as shown cut into these liners to admit steam to or exhaust 
from the cylinders. E is the cylinder cover, F the steam port, 
and G the exhaust port. The steam valves, as shown, are 
operated by a known form of Corliss releasing mechanism. It is 
claimed that the valves, except their peripheries, are surrounded 
on all sides with steam in this construction, and that the cylinder 
cover is easily removed to examine the piston without removing 
valve mechanism.—J/une 8th, 1905. 


SHIPS’ STEAM STEERING GEAR. 


15,256. Sth July, 1904.—IMpROVEMENTS IN STEAM STEERING 
GEARS FOR VESSELS, Andrew Betts Brown, Rosebank Iron- 
works, Edinburgh. 

This invention relates to steam steering gears of the single valve 
type, and its object is to provide a concentrically rotary valve 
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Fig.1. 


which in action will normally cut off the steam from the cylinders 
of the engines, and when longitudiaally displaced from its normal 
ger will immediately act and distribute steam to the cylinders 
or port or starboard rotation of the engine according to the direc- 
tion of displacement, and be subsequently returned to its normal 


mechanism, There are eight figures, of which Fig. 1 is a longi- 
tudinal section of a valve fitting according to this invention. A 
designates a casing preferably fitted with a liner B near each end 
of which two steam ways C C! are formed, the ways of each pair 
being divided from one another by a narrow partition. The steam 
ways C C! are extended, and pass straight to the top and bottom 
ports of the two cylinders. Fitting within the liner B there is a 
rotary valve formed with two cylindrical trunks, EF. Each trunk 
has four ports, G G! H H!, the ports G G! of which communicate 
with a central iniet for steam formed in the casing, and the ports 
H H! with exhaust passages K K formed in the end of the casing. 
The surface portions I, of the valve between the adjacent pairs of 
ports G H! and H G! are sufficiently wide to cover the steam ways 
CCl, The valve is fixed upon a spindle M which passes axially 
through the casing and is connec to differential gear through 
which it receives endwise motion, and at the lower end the spindle 
M is coupled by a sliding connection to gearing by which it may 
be rotated from the crank shaft of the engine. The valve is in its 
normal position when the surface portions L cover the steam ways 
C Cl, In action, upon operating the hand steering wheel the valve 
will be displaced longitudinally, and, for example, the ports G H 
of the trunk Eand the ports H! G! of the trunk F will immediately 
be brought into position for admitting and exhausting steam to 
and from the ways C C! and the engine started, which will return 
the valve to its normal position and so cut off the steam supply.— 
June 8th, 1905. 


INTERNAL COMBUSTION ENGINES. 


12,202. May 30th, 1904.—IMPpROVEMENTS IN AND CONNECTED WITH 
INTERNAL COMBUSTION Motors, Hugo Hadwiger, of Loewengasse, 
Vienna. 

The objects of this invention are to combine liners and protec- 
tive coverings in an internal combustion engine using a high com- 
pression, pressures, and temperatures, the liners protecting the 
working parts from the high temperature being provided with a 
small space or insulated part of cooler gases. There are five 
figures. Fig. 1 is asection cf a single-acting motor. The motor 
cylinder 1 has the compressor cylinder 2 of larger diameter 
secured to it, while the crank chamber 3 is connected to the 
cylinder 2. In the position shown in the drawing the piston 4 has 
completed its power stroke, and fresh air has been drawn into the 
space 15 through the valve 16. The exhaust valve 19 is then 
opened to the exhaust. As the space 13 is filled with compressed 
air, the valve 11 is lifted by it and air enters the cylinder and 
drives out the waste gases. Aftera part of the return stroke of 
the piston the exhaust valve 19 and the valve 11 close, and the 
compression begins. During this time the displacer is moved 
downwards so that the spaces 50 and 12 communicate. Before the 
crank reaches its upper dead centre, the fuel is introduced through 
the bore 22 into the middle of the then highly compressed air, as 
the rod 33 and the displacer are moved upwards by the spring 34 
and the internal pressure, as far as the roller 60 in the cam groove 
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drives the now enclosed volume of compressed air above it through 
the narrow passage 51 through and over the slide valve 45, which 
is moved towards the left, the air carrying and driving the fuel 
before it, the quantity being the greater the longer the movement 
of the slide valve which depends on the movement of the lever 29. 
Thus the movement of the displacer keeps the hot gases off the 
cylinder walls. The displacer 18, made of refractory material, fits 
into the casing 8 with a slight clearance. When the fuel is injected 
by the passage 22 at the top of the compression on starting it is 
ignited by means of an ignition wire 52. After a few strokes 
sufficient to heat the internal parts, the charge is ignited by the 
internal heat plus compression. The engine is started by means 
of compressed air in the chamber 2la, which flows through the 
pipe 21 and enters through the valve 20.—June 8th, 1905. 


ROAD LOCOMOTIVE. 


16,345. July 23rd, 1904.—IMPROVEMENTS IN OR CONNECTED WITH 
RoaD LOCOMOTIVES AND VEHICLES, David Roberts, Spittle- 
gate Ironworks, Grantham. 

The object of this invention is to obviate the disadvantage under 

which traction engines and other heavy road vehicles labour as 

now constructed, by reason of their wheels sinking to too great an 
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extent when travelling over soft orsandy ground, and over irregu- 
lar surfaces. Two fixed chains of links and pins, with cross bars 
or blocks of metal or wood to make contact with the ground, 
are passed round sprocket wheels fitted two on each side of the 
vehicle, at the back and front thereof. The chains form a track 
upon which the vehicle runs, so that when the vehicle is moving 
the body is rolled forward on the chains. Steering is effected 
by varying the speed of the driving sprocket wheels on each side 
of the vehicle. There are seven figures. Fig. 1 is an elevation of 
a traction engine with the construction applied. ais the body of 
the engine, » is one of the pair of front sprocket wheels, and c one 
of the pair of back sprocket wheels, of which d and ¢ are the shafts 
respectively. fis the propelling engine, which may be a steam, 
gas, or oil engine, arranged to drive the shaft e through the 
toothed gearing g and the differential gearing. Each of the bear- 
ings i of the front shaft dis made adjustable, to enable slackness of 
the chains j, which pass around the two pairs of rear and front 
sprocket wheels on the two sides of the vehicle to be compensated 
for. &, 1, m are three shafts which are so arranged that they form 
a curved bearing surface upon each side of the vehicle body, the 


i}, l', and m' are designed to run upon a track upon the inner 
surface of each chain j, which thus has transmitted to it the weight 
of the vehicle. Steering is effected by means of the hand wheel ¢, 
screw (1, lever ¢, and the coupling rod #3, which oscillates the 
spindle u. This spindle has attached to it two levers uw! and x”, 
which operate brakes v and w upon the bevel wheels of the differen- 
tial gear 4. With this arrangement, by revolving the hand wheel 
in one direction, the brake is applied to, and retards the motion 
of, one of the bevel wheels of the differentialgear, and by turn- 
ing the hand wheel in the opposite direction the brake is applied 
to, and retards the motion of, the other bevel wheel of the 
differential gear, so that the vehicle can be steered as required.— 
June 8th, 1905, 


SUBMARINES. 


12,027. May 27th, 1904.—IMPROVEMENTS IN AXD CONNECTED WITH 
SupMARINE Boats, J. J. Royden.—Communicated by Couut 
Pierre A. Sparre, 22, Rue de la Tour, Paris. 

The object of this invention is to provide a submarine boat which 
is capable of remaining at rest when entirely submerged, always 
has a reserve of buoyancy, and which also has additional buoyancy 
for surface work. There are three figures. Fig. 1 is a side eleva- 
tion shown diagrammatically. The bull 1 has the conning tower 
or turret 2. The hull has a flat deck, and upon it are arranged 
the tanks 3. The tanks are provided with water inlet and outlet 
valves 4 in their sides and air vents or cocks 5 at their upper parts. 
The valves 4 must be of sufficient size to enable the water to run 
freely out, so that the level of the water inside the tanks may 
always be the same as that of the sea while the vessel is rising. 
In the awash position the deck of the hull proper, the line A A, is 
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Fig.!. 


approximately at sea level. In this position the water valves 4 
should be closed and the tanks should be empty. When the 
vessel is to dive the valves 4 are opened, and horizontal propeilers 
8 situated in recesses 9 are caused to rotate. The water, at the 
same time, freely tlows into the tanks, while the air escapes 
through the vents 5. The descent of the vessel is aided by means 
of movable vanes or deflecting rudders 10, which are set at the 
desired angle from the inside of the vessel], when the boat is travel- 
ling under the influence of the main propeller 11. The water 
admitted into the tanks during the descent does not diminish the 
buoyancy of the vessel, as it is utilised in preventing a displace- 
ment of water that the descent cf the tanks would effect were 
water kept out of them. But with the vessel awash, the tanks 
empty, and the valves closed, a considerable excess of buoyancy is 
given the vessel under all circumstances, giving greater security 
and, at the same time, a certain protection when the vessel is 
travelling on the surface against an enemy’s fire.—June 8th, 1905. 


7674. April 11th, 1905.—IMPROVEMENTS IN OR CONNECTED WITH 
SuBMARINE Boats, Raymond d’Equevilley, 8, (oethestrasse, 
Kiel.—Date under International Convention, June 9th, 1904. 

This invention relates to submarine boats which are provided 
upon their outsides with receptacles for the reception of liquid 
fuel. Fuel receptacles arranged outboard in this way suffer when 
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Fig.t. 


the boat is submerged, and the pressure on all points of their 
outer surfaces increases with depth of submersion. The pressure 
may rise to such an extent that a crushing-in of the walls of 
the liquid fuel tanks is possible. By this invention the 
pressure of the liquid inside is made to increase in the same ratio 
with the increasing depth of submersion, so that the walls of the 
receptacles are relieved of pressure, and crushing is impossible. 
There are two figures. Fig. 1 is a vertical transverse section, and 
Fig. 2 is a vertical longitudinal section of a portion of the boat, 
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The tank A is mounted on the top cf the boat B, and carries a 
dome A}, the interior of which communicates with the interior of 
the tank A. The tank A is divided into two equal and symmetri- 





shafts having mounted upon them the rollers 1, /', and m1, which 





position by the chasing gear common to all steam steering 


run upon roller or ball bearings upon the shafts. These rollers 


cal parts by a division wall a? running longitudinally of the boat, 
and which extends up into the dome A!. Upon the dome is 
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mounted a filling socket C, having a bifurcated feed end, closed 
at the top by the plugc'. In addition to the filling socket C, a 
cock D is mounted on the dome A!', to which tapa suction tube E, 
leading to the interior of the boat B, is connected. The tube 
communicates with any suitable suction and force pump, by means 
of which the fuel is drawn from the tank A, and conveyed to its 
point of application. The cock D can be opened and closed by 
means of a rod D', which leads to the interior of the dome B', 
communicating with the interior of the boat. Inside the dome B! 
is a water-level gauge I’, the feed pipes /' of which open into the 
tank A, and into the dome A'. At the point where the tubes F! 
enter the division wall is cut away, so that the liquids on both 
sides communicate. At the lowest points of the tank are arranged 
pipes on both sides of the hull, through which the interior of the 
tank communicates with the water surrounding the vessel. The 
pipes G are fitted with stop valves H, in the inside of the tank A. 
The spindles of the valves H are fitted with hand wheels /', on the 
outsideofthetank. If thevessel floats at the water-line.x-., with the 
valves H and the filling socket open, the waterin the tank A will stand 
at the level of the water-line. If the tank is now filled with liquid 
fuel it will be equally distributed on both sides of the tank by the 
forked feed pipe. The fuel floats, owing to its lower specific 
gravity, and expels the water through the pipes G as the pressure 
of the liquid fuel is increased. Immediately the fuel is seen to 
fiow through the tubes G, the valves H are closed by hand, the 
filling of the tank completed, and the filling socket Cis then closed. 
If the valves H are opened, the fuel cannot run out, owing to 
external pressure. If fuel be drawn through the pipe E, water 
will enter the tank through the pipe G to replace it. Before the 
tank is empty of fuel, the cock D is closed, so that no water can 
pass to the fuel pipe E. The admission of water to the tank can 
be controlled in accordance with the degree of pressure by means 
of the valves H.—June 8th, 1905. 


ELECTRICAL APPARATUS. 


13,736a. Jane 17th, 1904.—IMPROVEMENTs IN APPARATUS SUITABLE 
FOR DETECTING ELECTRICAL OSCILLATIONS, John Ambrose 
Fleming, University College, Gower-street, London. 

The following is an interesting, brief, and curious specification, 
in which the new application of a gas to a certain purpose is 
claimed :—It has already been proposed to employ vacuum tubes 
filled with rarified gas for detecting electrical oscillations. The 
applicant has discovered by means of a long <eries of experiments 
that the results obtained by using the rare gas neon are far superior 
to those given by any other gases. Preferably the glass of which 
tha vacuum tube is formed is made fluorescent by being impreg- 
nated with uranium.—/une 15th, 1905. 


TELPHERS. 


12,365. May 31st, 1904.—IMPROVEMENTS RELATING TO TELPHERS. 
Siemens Brothers and Co., Limited, 12, Queen Anne’s-gate, 
Westminster. A communication from Arthur Stubbings Clift, 
Askanischer Platz 3, Berlin. 

This invention relates to telphers, and has as its object to prevent 
telphers travelling on the same line in the same direction from 
overtaking one another, in order, not only to prevent collisions, but 
also to avoid the danger of one span becoming overloaded. By 
this invention the trolley wire of a telpherage system is sub-divided 
into insulated sections, and the weight of the telpher as it passes 
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certain places is made to operate switches which cut off current 
from the section of the trolley wire just traversed by the trolley, 
and at the same time supply current toa section preceding the one 
just deprived of current. There are two figures, Fig. 1 of which 
is a cross section through a telpher line showing in elevation a 
supporting hanger and a switch. The telpher line a is carried by 
hangers | supported on springs d. The trolley wire c is sub-divided 
into sections suitable insulated from each other. The sections are 
fed from a cable connected to the contacts f of the automatic 
switch e, the contacts y being connected with the trolley sections. 
In each switch the contact 1 is connected with the contact f. The 
contact i of each switch is connected through the solenoid o of the 
switch immediately behind with the same section of the trolley 
wire as that with which the contact gis connected. The switch 
contact fingers j and / are mounted on and insulated from a rod / 
which is urged in an upward direction by the spring m and is con- 
nected by a spring p with the hanger }. In the position shown, 
the rod is held by a latch x in such a position that the fingers j and 
< do not touch any of the four contacts. The latch is connected 
with the core of a solenoid 0, so that when the latter is excited the 
latch is drawn upwards to release the rod / and to allow it to be 
raised by the spring m, which in its then state of tension can over- 
come the spring p to cause the finger j to bridge the contacts f g. 
The last-named position of the switch ie the normal one for every 
section except that which has just been traversed by a trolley. 
When the telpher s passes through a hanger } its weight draws 
down the latter against the pressure of the spring d and extends 
the spring p until! its tension overcomes that of the spring m and 
pulls down the rod / to break the contact between the finger j with 
the contacts f and g, and to cause the finger 4 to make contact 
with 4 andi. As soon as the telpher has passed from the hanger b 
the tension of the spring m overcomes that of p and the rod / rises 


until it is caught by the catch xn, when it remains in the middle 
ition shown. The effect of breaking the circuit at f and g is to 
eprive of current the section of ¢ which the trolley has just 
traversed, and the effect of making circuit at A and ¢ is to energise 
the solenoid o of the section immediately behind that which has 
just been operated, whereby the rod / of the switch is free to move 
upwards and close the circuit at sand g, thus supplying current 
again to the section of « immediately behind that which the trolley 
has just traversed.—June 8th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 





790,964. BLowine ENGINE VALVE, A. 7. Keller, Pitésburg, Pa.— 
Filed July 1st, 1904. 

This is practically a piston valve arranged to have a movement 

axial with the blowirg tub. The valve is a simple ring casting 


790,964] 


4a 





| i 


provided externally with packing rings. 
valve rods shown, 
791,070. Friction Ciutcn, J. S. Barnett, Louisville, Ky.—Viled 
February 18th, 1904. 
This is a clutch of the split ring type operated by crossed levers 


It is actuated by the two 





to give great mechanical advantage. The tails of the levers are 

pressed apart by a wedge moving axially with the shafts. 

791,447. ATOMISER FOR INTERNAL ComBUSTION Enarngs, W. Z. 
Breath, Jersey City, N.J., assignor to C. C. Riotte, New York, 
N.Y.—Filed Jan uary 11th, 1904. 

In an atomiser for internal combustion engines, an air passage, 

a fuel supply nozzle projecting into said passage, a damper having 





(781,447) 





an arched end overstanding said nozzle and normally reducing the 
size of the air passage at said nozzle, said damper being adapted 
to move away from said nozzle to increase the size of said air 
passage at the nozzle proportionally with an increase in the volume 
of air traversing said passage. The section leaves no doubt about 
the action. 


791,477. Car Dump, W. A. Lathrop, Wilkesbarre, Pa,—Filed 
October 18th, 1900. 
791,477. 
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This might be described as a ‘‘looping-the-loop” device for 
emptying trucks, The proposed action is obvious. 


791,494. APPARATUS FOR MAGNETIC SEPARATION, C. Q. Payne, 
Stamford, Conn., assignor to the International Separator Company, 
a Corporation of New Jersey.—Filed February 2nd, 1903. 
There are twenty-four claims in this invention, of which the 
sixteenth appears to say more about it than the others; we give 
it:—In a magnetic separator, a transversely laminated separating- 
cylinder provided with a plurality of magnetisable lamin having 





toothed edges relatively 80 placed that the teeth of said laming 


project circumferentially beyond those of their adjacent laminie, 
in combination with two opposing pole pieces, between which a 
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magnetic field is formed, and between which said cylinder is 
arranged to move, substantially as described. 
791,519. Nut-Lock, W.W. Walter and E. H. Chapman, Aurora, 
1ll.—Filed October 31st, 1904. 
This is the latest thing in nut-locks. 
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through the hole and turned over as shown. How to get out the 

nail when you desire to remove the nut is left to the imagination. 

791,674. Exastic Fiurp Tursine, C. G. Curtis, New York, N.Y, 
assignor, by mesne assignments, to General Electric Company, a 
Corporation of New York.—Filed June 2nd, 1908, 

Claim 3 makes the design of the latest form of Curtis turbine 
fairly clear. In an elastic fluid turbine, the combination with a 
single casing, of one or more stages of a direct turbine located 
within said casing at one end, a reverse turbine located in the 


The wire nail is driven up 
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casing at the other end, a common exhaust chamber located in the 
casing between the two turbines, the turbines exhausting in 
opposite directions into said chamber, and a diaphragm for 
preventing the water of condensation from the exhaust of the 
direct turbine from entering the chamber of the reverse turbine, 
substantially as set forth. 


791,744 Exastic Fiurp Tursine, £. £. Arnold, Wilkinsburg, Pa., 
assignor to the Westinahouse Machine Company, a Corporation of 
Pennsylvania, Filed March 22nd, 1905. 

This is one of several arrangements for holding the vanes in 
turbines of the Parsons type which are being tried by the Westing- 
house Company. The point of the invention is the distortion or 








twisting between the vanes. The last claim runs:—In com- 
bination with an annular row of turbine blades or vanes, two 
locking strips passing through said blades or vanes and which 
between adjacent blades or vanes are twisted one about the other. 


791,801. CARBURETTER FOR HYDROCARBON ENGINES, NV, Leinav, 
Ashbourne, Pa., assignor of one-half to J. B. Seaman, 
Philadelphia, Pa.—Filed July 21st, 1904. 

A carburetter having walls forming an air passage, walls forming 

a liquid fuel passage discharging in the air passage, a pum 

located in a fuel passage, and a mobile member in connection wit 





the pump and located in the air passage between the fuel discharge 
and the discharge of the air passage, whereby said mobile member 
serves to drive the pump and to assist in atomising the fuel, The 

ump is marked i. It is a small centrifugal. The vapour or 





iquid issuing from the jet strikes the fan /, drives the pum 
and gets broken up itself, is 
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MODERN ECONOMICAL STEAM ENGINES 
AND TURBINES. 
No, T.* 

ANoTHER class of very economical slow and medium- | 
speed engines are those of the grid valve type as manu- 
factured by Messrs. McIntosh and Seymour, of New | 
York. These engines are manufactured in both horizontal 
and vertical types. The engines manufactured by this 
firm are usually of the compound type. These engines 
are fitted with receivers with heating coils containing 
steam at boiler pressure. 

As already stated, the cylinders are fitted with valves 
of the grid valvetype. This type of valve possesses many 
advantages similar to the Corliss valve. The clearance 
space can be kept small, the valve movement is small, 
and, above all, tight valves can be maintained, the valves 
actually improving as regards tightness after working for 


load 


Load in 
o ' “4 6 8 
CurveA gvesresults of official acceptance tests of engines ustrated 
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fig 40 under average conditions oF /60lbs steam pressure 68/*fah 
superheat at throttle valve, & 256 vacuum in exhaust pipe with inter 

heating receivers 

Curve 8 gives sumlar requits bot with reheating coils in receivers not 

in Use 

Curves C&D represent aia would be approximate steam consump- 

tion respectively with & without iaterheating receivers of these engimes 

used with saturated steam wader othermise similar conditions 


| 
| Water rate corrected for basis, 26in. effective 
| 


10-87 Ib. 
-88 Ib. 


vacuum , 
Jacket water per ‘indicated horse- -power per hour 
| Per cent, of total heat in jacket condensation 

(saved in regular operation when returned 

to boiler) aoa 
B.T.U.’s per indicated horse- -power per hour.. 
B.T.U.’s per indicated horse-power ” minute 
Thermal efficiency .. Bary poe 
Efficiency compared to perfect engine. - 
Friction load (this includes several of the 


2-16 - cent. 
12,57: 
209-6 


20-24 per cent. 
76-78 per cent, 


dynamo losses) 169 I H.P. 
Speed at friction load ... 99-4 r p.m. 
| Regulation, 0 to 2208, indicated horse power. -8 per cent. 


rated load—friction load 
rated load, 
(This includes several of the dynamo losses. ) 


Mechanical efficiency = 92-7 per cent. 


Combined efficiency of unit... ... = 91-2 per cent. 


Actual water used per electric horse- -power 
os: 12-29 Ib, 


per hour, including jacket water ... 


: 
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= 
i. 
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Load in te of 





Curvest dF shew results of tests respective mith without mterbeatum 
receivers of an engine of shorter stroke and operating with 50°to 70 rate 
superheat &samewhat sess favourable conditions of steam pressure dna 

vacuum 

Curves GEH shew results corresponding to E & F with saturated steam from 
tests of a smater engine under substantially the sane steam pressure and 
vacuum 


All of the curves given above are consistent atlonung far the variations 1n working conditions wnevoideble with so many Mlerent tests 
The curve A1s exactly correct forthe average of 3 engines tf corrected tor an effectwe vacuutn of 26. The Thermal efficiency ratios 
in the tests represented im curve£ were 720 end 730 for Halt & Full Load respectwely 
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Fig. 7—-THE EFFECT OF SUPERHEATED STEAM AND 


some time. Tight valves are absolutely essential for 
economical working. The valve gear adopted is of the 
positive type and gives a very good distribution, and 
owing to this and the large number of ports in the valve, 
the travel can be kept down to from }in. to l}in. in the 
largest sizes. The excentric operating the cut-off valves 
is usually controlled by the governor. 

The results, in full, of four tests made on a cross- 
compound vertical condensing engine of 2400 indicated 
horse-power are given below. The results given were 
obtained under actual working conditions after the 
engines had been used for several months. In this type 
of engine the generator is placed between the engines on 
the crank shaft. The engine drives a 1600-kilowatt 
generator at 100 revolutions per minute, and has cylinders 
29in. and 60in. diameter by 56in. stroke. 

The steam consumption, including steam condensed in 


Full Load with jackets & re-heater 
Sept.20-/90/ 


22/96 J.HP. 
Speed 98593 RPM 


Fig. 8. 





Head end 
587-41HP. 


Crank end 
6/2: LHP. 











Crank end Head end 
527: /HP. 493-2/HP | 








receiver and heating coils, per indicated horse-power, was 
11°21 lb. and 10°72 Ib. with the jackets and reheater in 
use, and 11°88 lb. and 11°13 lb. without the jackets and 
reheater, for full and half loads respectively. 


Results of Test on McIntosh and Seymour Engine at Full Load with 
Jackets and Reheater, 


Date . Sept. 20th, 190] 
Duration of test 8 hours 
Average speed... 98.593 r.p.m. 
Initial steam pressure, from cards 157-8 lb. 


Effective vacuum, from cards 


24-2lin. Hg. 
Quality of steam — high- pressure | 


92-3 deg. Fah. 


cylinder... superheated 
Quality of steam " entering ‘low- cain’, 55-1 deg. Fah. 

cylinder... Wor ees, een Ty superheated 
Average indicated horse- -power nat Mee 2208 
Actual water used by engine per ‘indicated 

horse-power per hour, including jacket water 11-21 lb. 





* No. I. appeared July 7th. 


INTER-HEATING RECEIVERS 


Diameter of high-pressure cylinder, hot . > Odin. 
Diameter of low-pressure cylinder, hot 60 - 068in. 
Diameter of high-pressure piston-rod 6in. 
Diameter of low-pressure piston-rod ... 6in. 
Stroke of high-pressure piston 56-44in. 
Stroke of low-pressure piston 56in. 
Diameter of main bearings ... 24in. 
ngth of main —— 48in. 
Ww eight of wheel . 130,000 Ib. 
Type of condenser ... ; yp im Aso 


Results of Test on McIntosh and Seymour Engine at 
Full Load without Jackets. 


Date Sept. 25th, 1901. 
Duration of test . 8 hours 

Average speed ... 98-609 r.p.m 
Initial steam pressure, ‘from cards.. 157-3 lb, 
Effective vacuum 24-38in. Hg. 


Quality of steam vane high- “Pressure | 98-4 deg. Fah. 
cylinder ... ...} superheated 


Full Load without jackets or re-heater 
Sept 25-/90/ 


2200'5 JL.HP. 
Speed 98-609 R.P.M. 


Fig 9. 


Head end 
588: 6/H.P 


Crank end 
SH1 HP. 





























Head end 
594-81HP. 


Crank end 
526 LHP. 











Average indicated horse-power ... 2215-1 
Actual waterused by engine perindicated 

horse-power per hour, including jacket 

water. ere i) 
Water rate corrected for basis, *26in. 

effective vacuum ... 11-61 1b, 
B.T.U.’s per indicated horse- power per 

hour ... 12,590 
B.T.U.’s per “indicated horse- ‘power per 

minute ie 210 


18-7 per cent. 
72-3 per cent. 


Thermal efficiency 
Efficiency compared to perfect engine. 


Diameter high-pressure cylinder—hot ... 29-05in. 
Diameter low-pressure cylinder—hot ... 60-068in. 
Diameter high-pressure piston-rod 6in. 
Diameter low-pressure piston-rod . 6in. 
Stroke of high-pressure a 56-4 tin. 
Stroke of low-pressure piston .. 56in. 
Diameter of main we 24in. 
Length of main ae jo 
Weight of wheel 0,000 1b. 
. Type of condenser ... Jet, Blake ee peed air pumps 





Results of Test on McIntosh and Seymour Engine at 


Half-load with 


Date _... 

Duration of test .. 

Average speed 

Initial steam pressure, ‘from cards 

Effective vacuum, from cards... .. 

Quality of steam entering high- pres- 1 
sure cylinder a a 

Quality of steam entering low- “pres: \ 
sure cylinder... eS 

Average indicated horse- -power | ; 

Actual water used by engine per indicated 
horse-power per hour, including jacket 
water.. . 

Water rate corrected for basis, 
effective vacuum .. 

Jacket water per indicated horse- ‘power 
per hour ... 

Percentage of total heat in jacket con- 
densation (saved in regular _— 
when returned to boiler) : 


" 26in. 


Jackets and Reheater. 


Sept. 23rd, 1901 
hours 

98-613 r.p.m. 

160 Ib. 

24-62in. Hg. 

78-3 deg. Fah. 
superheated 

68-5 deg. Fah. 
superheated 

1374 


10-72 lb. 
10-33 Ib. 
1-06 lb, 


2-72 per cent. 


Half Load with sackets & re-heater 


Sept.23-0/ 
1404°6 J.H.P. 


Speed 98°6/3 R.P.M. 


Fig. 10 






Crank end 


36/5 LHP. ig 











Crank end 
373-3 LHP. 








B.T.U 
hour 

B,T.U.’s per ‘indicated horse- ‘power per 
minute... 

Thermal efficiency ; 

Efficiency compared to perfect spe 


Combined efficiency of unit = 


.'s per indicated horse-power per 


LP, 
Actual water used per electrical horse- 
power per hour, including jacket water 
Diameter of high-pressure cylinder—hot 
Diameter of low-pressure cylinder—hot 
Diameter of high-pressure piston-rod ... 
Diameter of low-pressure piston-rod 
Stroke of high-pressure piston 
Stroke of low-pressure piston ... 
Diameter of main bearings 
Length of main bearings ... 
Weight of wheel.. 
Type of condenser 


11,934 


198-9 
21-33 per cent. 
79-74 per cent. 
87-9 


per cent, 


12-2 Ib. 
29 -05in. 
60-068in. 
6in, 

6in. 
56-44in, 
56in. 
24in. 
48in. 
130,000 Ib. 


Jet, Blake twin vertical air pump 


Half Load without yacket or re-heater 


Sept. 24-/90/ 
1419-7 LHP 


Speed 98-377 R.P.M 


Fig. 1 





Crank end 
332-8 LHP. 





Head end 
#25 2/HP 





Results of Test on McIntosh and Seymour Engine at 
Half Loud without Jackets. 


Date... 

Duration of test .. 

Average speed ... . = 

Initial steam pressure, from cards... 

Effective vacuum, from cards... .. 

Quality of steam entering high- “pressure \ 
eylinde ... 

Average indicated horse- -power oi 

Actual water used by engine per indi- 
cated horse-power per hour, including 
jacket water ... a atic an eos 

Water rate corrected for basis 26in. effec- 
tive vacuum .. 

B.T.U.’s per indicated horse- “power per 
hour . 

B.T.U.’s per indicated horse- ‘power per 
minute ; 

Thermal efficiency aes 

Efficiency compared to perfect engine . 

Diameter high-pressure cylinder, hot . 

Diameter low-pressure cylinder, hot 

Diameter high-pressure piston-rod 

Diameter low-pressure piston-rod... 


Sept. 24th, 1901 
hours 

98-377 r.p.m. 

154 Ib. 

24-48in. Hg. 

79 deg. Fah. super- 
heat 


1407-4 


11-13 lb. 
10-61 Ib, 
12,620 

210 

20- 16 per cent, 


77-4 per cent. 
29-05in. 
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. 56-44in. 
56in. 
24in. 
48in. 

ano” ass ese” “ea AED. 

... Jet, Blake twin vertical air pumps | 


Stroke of high-pressure piston 
Stroke of low-pressure piston ... 
Diameter of main bearings 
Length of main bearings ... 
Weight of wheel... 
Type of condenser 


These results are very interesting, as they clearly show | 
the effect of reheater and jackets when superheated | 
steam is used. Even with the slight superheat employed, it 
appears very advisable and advantageous to use reheaters | 
for economical working. The results given are as in every- | 
day working, and not special tests at makers’ works. The 
tests were very carefully made, and all instruments were 
accurately calibrated. 

The curves in Fig. 7 show the effect of super- | 
heated steam and of interheating receivers at different 
loads. All the curves except C and D are plotted from 
the results of acceptance tests made in each case by 
the purchaser to determine as to the fulfilment of 
sontract conditions, and may be taken as being abso- 
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reheater 20-190. 

+1 2219-6 


AbsolutePressure 


Spaces 
Fig.12, 
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lutely trustworthy. Asthe results given are complete, the 
indicator diagrams are also given in Figs. 8 to 11, and 
for comparison’s sake the diagrams combined are shown 
in Figs. 12 to 15. 

The actual consumption of steam per electrical horse- 
power for full and half load is 12°29 1b. and 12°2 lb. res- 
pectively, which is a very satisfactory result for the steam 
pressure and superheat given, and proves conclusively 
that very economical engines can be built of the grid- 
valve type. 

The results of two tests made on two engines manufac- 
tured by Messrs. Yates and Thom, Limited, for driving 
electric generating plants, are given in the table below. 
It will be seen that these engines work with some super- 
heat, this being greater in the case of one test than in the 
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Fig. 16 
STEAM CURVE—FRANCO TOSI ENGINE 


other. We are also informed that the conditions of the 
engine were more favourable in the one case than in the 
other. 

The engines are each coupled directly to a continuous 
current generator of 600-kilowatt output fixed alongside 
the fiy-wheel. They are of the horizontal cross-compound 
type, with cylinders 23in. and 46in. diameter by 3ft. 6in. 
stroke, and run at 90 revolutions per minute. The 
cylinders are not jacketed, but the engines are provided 
with reheater receivers heated by steam at boiler pressure. 


Test of Test of 
first second 
June Sth, May 6th 
June 8th, May 6t! 
Date of test 1902. 1904, 
eg cs apcttatcanlign og: OE ee ee 3 hours, 2 hours. 
Steam pressure above atmosjhere at stop valve, 
VMOU ED. occ. nce coc ces seu sek ae. 5g 
Temperature of steam at engine, average deg. Fab. 413-5 431 
Amount of superheat at engine, average deg. Fah. 46-5 63 
Pressure of steam in receiver, average |b. ve, aed 7 
Vacuum in condenser, average in. 26-5 26-5 
Speed of engine, revolutions 5 88-3 89 
Temperature of canal, deg. Fah. 72 — 
Temperature of air pump discharge, 80 98 
82 82 


eg. Fah. 
Temperature of engine-room,deg. Fah. ... ... ... 
Indicated horse-power: Mean of all diagrams— 
High-pressure cylinder, indicated horse-power 466-8 449-41 
Low-pressure cylinder, indicated horse-power... 402-4 419-39 


... 869-2 868-8 


13-14 12-07 
18-77 17-81 


Total indicated horse-power : 

Steam consumption with reheater in use— 
Per indicated horse-power, lb. ... ... 
Per kilowatt, ib. ee wes 


The results here given are not of any special import- 
ance, although accurately taken, but are given to show 


| what actual results can be obtained with a high-class 


40 20 30 40 50 6U 70 80 90 100 110 120 130 40/50 


Corliss engine working under the conditions named. 

For comparison, and clearly to show the possibilities in 
the way of economical working, the results of the several 
tests will be tabulated. 

All the results of tests already given have been taken 
from engines of English manufacture, with the exception 
of those of Messrs. McIntosh and Seymour, of New York. 
Some very economical slow-speed steam engines are built 
by the various makers on the Continent, but the par- 
ticulars of tests are not always get-atable. 

As representing the result obtainable in engines with 
valves of the poppet type, several curves are given in 
Figs. 16 and 17, showing the steam consumption per 
indicated horse-power of cross-compound and _triple- 
expansion engines, as built by Franco Tosi of Legnano, 
Italy. The consumptions are given for all loads of 
different sizes of engines when working at various degrees 
of superheat and various steam pressures. 
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INDICATOR DIAGRAMS—McINTOSH AND SEYMOUR’S ENGINE 


Fig.14 


The engines have the cylinder barrels jacketed on the 
through-face principle, and the cylinder covers are also 
jacketed in connection with the barrel. Each cylinder 
has four multi-seated poppet valves, with which the 
required lift is reduced, and quick closure obtained with- 
out throttling the steam. The steam and exhaust valves 
of the low-pressure cylinders, as well as the exhaust valves 
of the high-pressure cylinder, are moved positively by 
means of cams. The valve gear for the high-pressure 
steam is a trip device, for which the advantage is claimed 
that the valve can be lowered quickly to its seat, and 
then closed slowly without shock. Rolling levers are 
used, with air buffers of special design, and silent running 
is thus obtained, especially with light loads. The cut- 
off in this cylinder can be varied from 0 to 60 per cent. 
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STEAM CURVE—FRANCO TOSI ENGINE 


of the stroke, while the cut-off of the other cylinder can 
be varied by hand. 

The curves show clearly how the economy varies 
with the load, and also the great difference due to super- 
heat and compound against triple-expansion engines. 
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'the paper was navigation. 


SIR WILLIAM PREECE AND “THE NAVI- 
GATION OF THE NILE.” 
By Str Hansury Brown, K.C.M.G, 


On Ist February, 1905, Sir William Preece read a paper 
before the Society of Arts in London, on “ The Naviga- 
tion of the Nile.” The Egyptian Gazette noticed the 
paper in its columns a short time after, and represented 
“the clarion tones of Sir William’s perturbing though 
timely warning,” as “ well-directed blows” of “ fault- 
finding,” “censure,” and “charges of neglect,” aimed 
against the Public Works Department of Egypt. If Sir 
William had intended his remarks to be understood in 
such a sense, it was strange that one of the incriminated 
should have been invited to take the chair. Thosc 
Englishmen who are “ slow to condemn ” would not have 
read condemnation in Sir William Preece’s paper, nor 
have detected “shortcomings” for the magnanimous 
display of their own leniency of regard. “Due and 
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accurate knowledge of all the facts” is more than Sir 
William Preece could be expected to have acquired from 
his short personal acquaintance with the Nile. Undoubt- 
edly the want of such knowledge would be rightly 
considered a disqualification for pronouncing censure on 
an Irrigation Department under the direction of chiefs, 
whom Sir W. Preece himself refers to in his paper 
as “the most competent men in the world,” and to 
whom, according to Lord Cromer — see his lately 
published Report for 1904—“ the whole population of 
Egypt owes a deep debt of gratitude.” But Sir W. 
Preece’s professional reputation is too well established 
for him to hesitate out of regard for it, to express his 
opinion on matters in which he is interested, even though 
he is not possessed of “ accurate knowledge of all the 
facts.” So he has given us in his paper the impressions 
produced on an active and observant mind during a 
winter’s inspection of the Nile. In electrical matters he 
is an acknowledged expert. As regards the question of 
navigation he claims the right to a hearing on the follow- 
ing grounds :—‘* Navigation is 4 question to which I have 
devoted a great deal of attention during the past fifty 
years of my practice as a submarine cable engineer. 
There are few parts of our coast, channels, firths, and 
rivers that I do not know well. I have inspected the 
Mississippi, the Danube, the Rhine, the Po, and the Nile, 
and I am an active member of a committee dealing with 
the navigation of that extremely intricate and shifting 
channel, the Menai Straits, where many of the points I 
am going to discuss are vexed questions.” So Sir William 
here indicates that he is going to discuss points which, in 
regard to the Menai Straits, are still vexed questions. 

There is nothing in this to vall for the suggestion, made 
by the Egyptian Gazette, that the Irrigation Department 
is a fraud, an idol with “ nothing but feet of clay,” which 
Sir William Preece has shattered to atoms. To some, 
however, who have not a sufficient knowledge of the facts 
to form an opinion of their own as to the points discussed 
in the paper, it may seem that Sir William has brought 
forward well founded charges of neglect. It may, there- 
fore, be useful to criticise the paper and deal with the 
statements in it which may produce such an impression. 

After some introductory paragraphs, the writer of the 
paper proceeds to definitions of river weve, Seve 
which are not altogether free from confusion. He tells 
us:—‘ A weir is a submerged dam,” &c. Again, “a dam 
is a weir provided with sluices, fitted with controllable 
gates,” &c. The object of a “ weir,” he adds, is to raise the 
level of the water, so as to force or send it down a canal 
or the headrace of a millstream for power purposes. The 
object of a dam is to raise and regulate the water behind 
it for the same and other purposes. Soa weir is a dam, 
and a dam is a weir, and their objects are the same! 
Again, a barrage “implies the use of movable gates in the 
openings,” and a dam is “provided with sluices fitted 
with controllable gates.” Thus, our definitions at the 
outset fail to give definite ideas of what distinguishes 
weirs, dams, and barrages from each other. But that 
is scarcely Sir William’s fault, as irrigation officers are 
not agreed as to the correct use of the terms, and there 
are no accepted definitions. The mistake was to attempt 
definitions of terms the use of which is still indefinite. 

But let the definitions pass. The principal object of 
The works which Sir W. 
Preece considers are required to improve the navigation 
of the Nile—presumably in the low supply months— 
are :— 

(1) Dredging shoals. 
(2)-Protection of banks from erosion. 
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(8) Construction of quays. 

(4) Abolition of shadifs and sakias. 
(5) Training walls to direct currents. 
(6) Reclametions in the river bed. 

Concerning (.) dredging shoals, the expenditure would 
be a heavy annual charge on the irrigation budget, neces- 
sitating the neglect of more important matters, such as 
the maintenance of canals, banks and drains, for which 
there would not, at any rate hitherto, have been funds 
enough, if full provision had to be made for dredging all 
shoals in the river between Assuan and Cairo. Moreover, 
the result would be uncertain. Sir W. Preece quotes the 
following conclusion of the International Congress of 
Navigation at Washington, in 1898:—‘ The increase of 
depth effected by dredging may, under certain circum- 
stances in the condition of the régime of a river, furnish 
a satisfactory solution, as shown by the results obtained 
upon the Severn in England.” The italics are not in the 
original. The favouring circumstances, it is more than 
possible, do not exist on the Nile. 

The second head of works recommended is (2) protec- 
tion of banks from erosion. Sir W. Preece has seen no 
evidence of protective works on the Nile. This is strange, 
as there are protective spurs and revetments at a great 
many points between Assuan and Cairo; and a large 
annual expenditure is incurred in maintaining and con- 
structing such works; in fact, as much money as could 
be spared from the budget allotments has been for many 
years spent on these works. The annual reports give the 
details as to their nature and cost. There are also the 
training works above the Delta Barrage—surely Sir W. 
Preece went there—which have cost, on an average, 
£3000 a year or more for the last twenty years. I'urther, 
as is noted in the paper under review, now that the 
purse-strings have been loosened by the Anglo-French 
Agreement, it has been decided to remodel the Damietta 
and Rosetta branches in a thorough-going manner. 
Probably few who are in a position to judge what is best 
for the country would disapprove of the decision to put 
the Delta branches in satisfactory order before taking in 
hand the Upper Nile between Assuan and Cairo. 

The construction of quays (3) is a municipal matter, 
and does not concern the question under consideration, 
namely, the Egyptian Gazette's suggestion that the con- 
fidence felt in the Irrigation Department has been mis- 
placed. 

Sir W. Preece’s fourth work of improvement is (4) the 
abolition of shadifs and sakias. Need anything be said 
of this suggestion to those who know Egypt? “The 
destruction of the banks by the shadifs is only too 
apparent,” according to Sir William. Has the Irrigation 
Department neglected its duty in not suppressing shadifs 
and sakias in the interests of Nile navigation? If Sir 
W. Preece had had more opportunities of observation, he 
would have remarked how judiciously the sakia-owners, 
at any rate, choose the hard clay banks, where erosion is 
not to be feared, for the erection of their sakias. I[f they 
were to do otherwise, the interruption of the irrigation 
depending on their sakias would, in consequence of their 
being undermined, be more frequent than it actually is. 

The fifth work is (5) training walls to direct currents. 
The spurs already referred to under (2) are in the nature 
of training walls, though the purpose of those already 
made on the Nile is more “protective” than “ directive.” 
The training of the river, except above the Delta 
Barrage, has hitherto been considered a too expensive 
luxury for Government to indulge in. “Accurate know- 
ledge of all the facts” must not exclude the financial 
restrictions of the past. 

The last work suggested, (6) reclamations of the river bed, 
has been referred to in Sir. W. Preece’s paper evidently 
without the knowledge of the fact that a company has 
already been granted a concession for such operations, and 
has been at work for some years. The progress is slow, but 
this is as it should be, for,as Sir William Preece remarks, 
“ Nature, as a rule, rebels against hasty or careless inter- 
ference with her ways.” 

There are two other points discussed in the paper, 
viz., the increase of the summer water supply by lessen- 
ing the evaporation, and the prevention of the loss of the 
solid matter in suspension which is carried out to sea. 
Fae: of canals to uniform sections have already 
done something towards reducing the loss by evaporation, 
and reclamations in the river bed between Assuan and 
Cairo will help to a small extent to do the same. But 
what will have a marked effect on the water supply, 
by reducing loss by evaporation on a large scale, will 
be the carrying out of Sir William Garstin’s proposals 
to confine the river discharges to a single channel 
through the Sudd region—proposals made before Sir W. 
Preece wrote his paper, and, in fact, referred to in it. 

There is, besides, a matter that has been forgotten. 
Some twelve to fifteen years ago an irrigation department 
conducted an experiment on a small scale in Upper 
Egypt to determine the efficiency of light training 
works—similar to those employed in the Nuddea rivers 
in India—for deepening the summer channel of the Nile. 
The materials, consisting of mats and light wooden 
stakes, were so placed to form guiding spurs to the 
flowing water, that a@ scour was produced by the 
increased current and the channel thereby deepened; 
while, at the same time, the scoured sili was thrown 
down behind the spurs and the navigable way confined 
and narrowed, The experiment was successful in pro- 
ducing the effect desired, but it also demonstrated that 
the application of the system to all shoals where navyi- 
gation was impeded would involve a heavy annual 
expenditure which the irrigation budget could not meet 
without sacrificing work of a nature more vital to the 
interests of the country. The financial restrictions are 
not now what they were, and perhaps the time has come 
for a repetition of the experiment and a reconsideration 
of the question as to whether such expenditure in im- 
proving the summer channel of the Nile in the interests 
of navigation would be justified. 

There is one other point to be considered. Sir William 
Preece calculates that “thirty million tons of valuable 





mud are lost in the sea every year.” But he does not 
suggest any method of preventing this loss, unless it is the 
suppression of shadifs, as he states that the silt which is 
carried into the sea and lost there is due partly to the 
erosion of the Nile banks which “increases with the 
velocity of the water sweeping past banks that have been 
cut to pieces by shadifs.” Shadififs have always been 
treated with indulgence by the irrigation staff, as they are 
the poor man’s machines for lifting water. Sir William 
Preece has evidently an exaggerated idea of the harm 
done by them. 

In the concluding paragraph of his paper, he states 
that the chief points for consideration are the control of 
the water and the control of the silt, and suggests a 
remedy in the following words :—‘ The outlets of the 
river in the delta are to be cleared by dredging. More 
sediment will be utilised on the land. Currents will be 
regulated by storage and barrage. Floods will be under 
better management. But what is most urgently needed 
is the protection of the banks, the training of the river, its 
maintenance in well-defined limits, a depth navigable in 
all seasons, and a call on Nature to assist man to regulate 
this precious water communication for his daily service.”’ 

Possibly some good might come of training works and 
dredging at the Damietta and Rosetta outlets, and a deep 
channel be produced through the bars which now inter- 
fere with navigation passing between the river and the 
sea. But as Egypt has convenient outlets at Port Said 
and Alexandria, the outlets of the Damietta and Rosetta 
branches have, in consequence, less importance than they 
otherwise would have. 

It is not clear how more sediment is to be utilised on 
the land, or how “currents will be regulated by storage 
and barrage.” Nor is it plain how floods will be under 
better management, as Sir W. Preece points out that 
breaches which at one time were common, are fortunately 
now rare. The Rosetta branch has not been breached for 
forty-two years. 

The protection of the banks, the training of the river, 
and its maintenance in well-defined limits are in hand. 
In the delta, canals navigable in all seasons have been 
substituted for the river branches. In Upper Egypt “a 
depth navigable in all seasons” has hitherto been a luxury 
too expensive for Egypt to afford while it has been subject 
to the financial restrictions which set limits to its 
spending powers. A perusal of Lord Milner’s “ England 
in Egypt” would make clear what those restrictions were. 
Also in Lord Cromer’s latest annual report on Egypt 
there occurs the following passage conceruing the general 
policy to be adopted in countries such as Egypt. 
“Expenditure on objects, however desirable, should, I 
venture to think, be rejected, or at all events postponed, 
rather than that the principle of maintaining taxes at a 
low figure should be in any degree infringed. That is the 
policy which, for more than twenty years, has been 
adopted in Egypt and for some years in the Soudan.” 

What, then, is it that the Irrigation Department has left 
undone which it ought to have done? The control of the 
water has been obtained by a host of small canal works of 
regulation and remodelling too numerous to mention, and 
by a few large river works, such as the Assuan Dam, the 
Assiout, Delta, and Zifta barrages, and the weirs below 
the Delta Barrage. The points where erosion threatened 
the safety of the Nile banks, or the railway, or important 
villages, have been protected by stone spurs and revet- 
ments. And much else has been done. But there is still 
left something to be accomplished before the irrigation 
staff can be reduced to the numbers that are required for 
the maintenance of works and the distribution of water 
alone. Is that surprising? The Egyptian Gazette con- 
siders “ it may reasonably be asked whether the preserva- 
tion of the river's depth at its normal and requisite level, the 
maintenance of its banks in an efficient state of repair, and 
the counteracting of its dangerous and impeding currents 
between Assuan and Alexandria is nota duty which, though 
far more modest and less imposing than the erection of 
dams and reservoirs, is equally essential of fulfilment.” If I 
were asked this question, and assuming that I under- 
stand what it means, I should reply that I should not 
consider the duty detailed as equally essential as the less 
modest but more imposing works of irrigation. And I 
would also point out that the erection of dams and 
reservoirs has not been the exclusive occupation of the 
Irrigation Department since 1884, but that for nearly 
twenty years before the completion of the Assuan Dam, 
that department had been earning its reputation in the 
far more modest and less imposing duties of carrying out 
repairs, reconstructions and remodellings of canal works, 
and of securing the economical and just distribution of 
water to all alike. 

The importance of navigation is not questioned ; but, 
on the other hand, it is not admitted that navigation is 
as essential to Egypt as irrigation. Therefore, if financial 
considerations determine that one shall take precedence 
of the other, irrigation must be the favoured one. 

An article on “Inland Navigation in Egypt,” which 
was written by me before, though it appeared—in Tux 
ENGINEER of the 31st March and 7th April last—after 
Sir W. Preece’s paper had been read, commences with a 
reference to the importance of developing a country’s 
natural and artificial means of inland navigation by river 
and canal, as a method of increasing the general pros- 
perity of the people. It also quotes Sjr William Willcocks’ 
statement that “navigation in Egypt has no friends in 
authority except the Irrigation Department.” The same 
article refers to the suppression of tolls and the resulting 
effect—an important event affecting the navigation of the 
Nile so materially that it is strange that no reference 
whatever is made to it in Sir W. Preece’s paper. 

Certain defects in the Delta system of navigable canals, 
pointed out in the same article, have not been lost sight 
of by the Irrigation Department, and they will no doubt 
receive attention and be remedied when other more 
urgent works have been removed from the list of desirable 
improvements still remaining to be carried out. 

There is one sentence in Sir W. Preece’s paper which 
reads like a sweeping condemnation of those who have 





charge of the Nile, and it is this—“ I doubt if any other 
river in the world is so badly treated.” Presumably he 
means this comprehensive remark to refer only to the 
defects of the river at low supply as a navigable route. 
Otherwise, imperfect knowledge must be urged as an 
excuse for the statement’s inaccurate agreement with 
facts. It is this sentence which, more than any other in 
the paper, seemed to challenge this reply, and probably 
was the chief “blow” which upset the unstable equi- 
librium of the Egyptian Gazette's faith in the Irrigation 
Department, and induced it to call for a refutation of Sir 
William’s “ charges of neglect.” A perusal of that paper's 
article, expressing want of confidence, produces the im- 
pression that the writer is of the same mental disposition 
as the Egyptian servant who, on receiving a present of a 
watch from his master remarked, with an injured air, 
“ But where is the chain?” 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Wednesday, June 21st, a visit was paid by a large 
number of members to the works of the National Small 
Arms Factory at Herstal, about two miles from Liége. 
In many ways this was perhaps the most interesting of 
the numerous works thrown open. The conduct of the 
party was undertaken by Professor H. Hubert. A very 
good description of the factory was supplied in the 
official programme, and on it we have largely drawn. 
But while descriptions of any kind fail to do more than 
convey a general impression, those who kept their eyes 
open could draw lessons of much value. Far more 
important than details of machinery or method of manu- 
facture is the information supplied as to the general 
conduct of the works, and the systems by which our 
competitors carry on their manufacturing operations. 
Not a little has been said lately about “the man behind 
the gun,” but in the peaceful warfare of competition the 
man before the machine tool is at least as important a 
factor. When we have given our readers a general idea 
of the factory, and of what goes on within it, we shall 
indicate a few of the more salient features of the working 
of the establishment. 

Almost from ancient times Liége has been noted for 
her manufacture of the smaller arms of war, and in more 
recent years a number of firms made rifles, pistols, and 
sporting guns, which enjoyed, and justly, a very high 
reputation. In 1886 several firms joined hands and 
established a company, whicb in 1887 built the Herstal 
works, equipped them with machine tools, and supplied 
electric power and light by what was at the time one 
of the largest fly-wheel dynamos as yet constructed. 
Various developments have since taken place, and the 
works employ from 1000 to 2000 hands, according to the 
condition of the small arms trade. It has been found, 
however, that no reliance can be placed on continuity in 
Government orders, and consequently any light machinery 
that can be turned out in multitudes is made. Thus at 
the time of our visit bicycles and parts of bicycles wers 
being made at the rate of about 150 bicycles and fiftv 
motor bicycles a day. The most important work under- 
taken by the company was, no doubt, the manufacture of 
the Mauser rifle, -30lin. calibre, for the Belgian Govern- 
ment, which manufacture began in 1891, and has con- 
tinued ever since. 

The factory is situated, as we have said, about two 
miles from Liége, on land of 22} acres in area, of which 
17} acres are covered by buildings, kc. There are three 
distinct divisions, one for the manufacture of arms, 
another for the manufacture of cartridges, and a third for 
manufacture of bicycles and motor cycles, branches that 
have been greatly extended and which employ more than 
a thousand men. A railway line joins the main line at 
Herstal station, and runs round the establishment con- 
necting the various departments. 

Additions have been made to the motive power since 
the first 500 horse-power engine, to which we have 
referred, was constructed. In the central station, from 
which electricity and compressed air are supplied, are two 
high-speed Willans simple engines, one of 400 horse- 
power, and the other of 350 horse-power, still in excel- 
lent condition after some ten years’ service. Close by are 
four boilers on Piedbceuf’s system having each 1614 square 
feet; and three boilers on Mathot’s system with 1938 square 
feet heating surface, which supply the engines and furnish 
steam necessary for heating the various buildings. The 
feed-water is taken from the Meuse, and is purified by 
Gaillet’s purifier, and afterwards filtered through wood 
shavings. ‘ 

Subsequently a gas-producing station was added, com- 
posed of two groups of producers of the Fichet and Heurtey 
type. Each of these two is capable of furnishing 17,650 
cubic feet of gas per hour, which is used for heating the 
different furnaces ; it is also employed for the production 
of motive power. The gas engine, of 250 horse-power, is 
of the Von (Echelhiiuser system, furnished with his 
latest improvements. A new engine of the same type, 
and of 450 horse-power, has recently been added to the 
power station. From the start electricity has been 
adopted as being the most economical method of distri- 
bution of power, and the best for putting in motion the 
innumerable machine tools in the different shops. 

One of the principal features of the shops is the 
extensive subdivision of operations. The machine shop 
dealing with the metal part of the Mauser rifle alone 
covers 2} acres. The wood-working shop includes 
a store capable of containing 250,000 sets of stocks. 
Everywhere we find one machine performing one opera- 
tion. Female labour, if labour it can be called, is largely 
employed, so largely, indeed, that in some of the shops 
no men are to be seen, except the foremen and the fitters. 
The machine tools are classified in groups, and to each 
group is attached a fitter, who has a work bench, vice, 
and in some cases a small lathe. The business of this 
man is simply to keep the machines in working order. 
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THe ENGINEER” 


The moment a machine goes wrong in the slightest 
degree, the woman working that machine calls the fitter 
to set it right. The machine tools are extremely various. 
We have on the one hand little milling machines working 
on rifle and pistol parts, and on the other machines 
making cartridges and those remarkable little steel 
“ bottles” called “ sparklets.” These are worked up by 
degrees from discs stamped out of soft steel plates. The 
early stages of manufacture are precisely similar to those 
used in producing cartridges. The demand for sparklets 
must be very great. At the time of our visit the works 
were turning out about 600,000 per week. 

The daily output of the works reaches on an average 
to more than 500 guns and 250,000 cartridges, 150 
bicycles and 50 motor cycles. In order to ensure the use 
of the right material, a splendidly equipped testing plant 
has been erected where the various materials are tested 
before being used, and the results obtained are followed 
up in the various stages of manufacture. All the parts 
which compose the different arms made in this establish- 
ment are examined with great care, mostly by women highly 
trained for the work; and to obtain interchangeability of 
parts, the allowance in the dimensions varies only between 
0-004in. and 0-002in. Among the large orders carried out 
by this factory may be mentioned that of 150,000 Mauser 
rifles for the Belgian Government, also of 50,000 Mauser 
rifles for the Brazilian Government, and about 100,000 
for China, Uruguay, Columbia, &c. 

We said at the outset that there was much about these 
works which deserved attention above and beyond mere 
mechanical details and copious mechanism. We spoke of 
the man behind the gun, but we have here to deal with 
the woman in front of the machine tool. Outside spin- 
ning or weaving mills we have never seen so many 
women employed. It was, we think, impossible to avoid 
being struck by their personality. With scarcely an 
exception they are fine, strapping, good-looking women, 
none very young, not a few getting elderly in the service 
of the company. Now, these women work from 6 a.m. to 
7 p.m., with about 1} hours off for meals. The contrast 
in bodily structure between them and our own factory 
girls is too remarkable to be passed over in silence. “It 
was quite obvious that they did not take life heavily. On 
the contrary they are cheerful and merry. How is it 
that results so desirable are brought about? In reply to 
our inquiry we were informed that there is a special 
employing service with a medical staff, and all candidates 
for employment in the works must satisfy this staff that 
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they are healthy, strong, and competent to withstand 
the fatigue of daily labour. The “weeds” have no 
chance of employment. 
taken on, and when on they are carefully looked after, 
and medical aid is ready at any moment. The com- 
pany argues that machines ought to be kept in the 
highest possible condition. 


be physically fit. All the conditions of hygiene possible 
in shops appear to be employed, and the doctors act 
the same part to women and men in the works that 


the repairing fitters, of whom we have spoken above, | 2 
| The engine embodies a number of interesting construc- 


do to the machine tools. 
Possibly some of our readers will say that the methods 


None but the physically fit are | ; 
| however, that the two swivelling trucks are independent 


If so, then assuredly it is | 
equally desirable that the soul of the machine should | 
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swivelling motor trucks, but as there is only one fire-box 
in its boiler, the general arrangement is more nearly that 
of the well-known Meyer engine, with this difference, 


and not so hinged together as to cause inverse rotation 
of the trucks while on curves; instead, each truck is 
quite separate—as in the Fairlie—and the pivots are 
attached to a longitudinal central frame formed of a box 
girder which takes all the stress of the draught gear. There 
are other differences of detail also, which fairly justify 


| this engine as being considered a new addition to the 


several existing types of flexible wheel-base locomotives. 


tive features, the arrangement of which reflects much 


we have described are not humane, that it is unfair | credit upon the mechanical genius of the designer, and, 
that only the healthy and vigorous should be employed. | although the engine is far from being of the conventional 


We cannot discuss the ethical side of the question. 


For | form, any such suggestion as a “freak” locomotive 


manufacturers in this country, the fact is that while | would be as much out of place here as the same remark 
men’s wages are small, that of women is still less. | applied to certain engines of the 1900 Paris Exhibition, 
In Great Britain if women were employed, we fear that | now holding the record for high efficiency, despite all the 
little weight would be attached to their physical fitness. | premature adverse criticisms then made. The particular 


In the Herstal works the same system of taking care that 
maximum efficiency shall be secured applies to flesh and 
blood as well as to steel, brass, and iron. Competitors 
who follow such a policy as this must always be dangerous, 
and the lesson taught by a visit to the Fabrique National 
d’Armes de Guerre should not be forgotten. 

It is proper to add that the finish of the products of 
the Herstal establishment is perfect. We were particu- 
larly struck by that of a motor bicycle with four cylinders 
placed vertically in a row under the main top bar of the 
machine, and driving by bevel gear. The design is 
extremely neat and compact, and the enormous number 
being made is good evidence of its popularity. 








THE LIEGE EXHIBITION. 
LOCOMOTIVES AND ROLLING STOCK.—No. II. 


Tue Northern Railway of France has just introduced, 
and exhibits, an entirely new type of goods engine, of 
the duplex system, which is already the most-discusged 
locomotive shown. 

It is carried upon sixteen wheels, of which twelve are 
coupled in two groups of six each. This arrangement is 
not, as has been reported, the Mallet system, nor is it 
the Fairlie, although, like the latter, the engine has two 





service for which the new engines are designed is to haul 
trains of up to 1000 tons weight in the coal basin of 
Lens, and upon gradients of 1 in 200. One engine is 
already in service, while the other is exhibited. 

The engine is normally a four-cylinder compound, but 
a separate regulator is provided in the dome for working 
each set of engines single expansion, and a novel form of 
pneumatic reversing gear, of diminutive size, allows of 
the two sets of Walschaerts’ valve gears being operated 
independently. In the straight pipe joints connecting 
the exhaust of the high-pressure cylinders to the low- 
pressure valve chests there are intercepting valves 
operated by servo-motors, these effecting the changes 
necessitated in a reversa] from single expansion to com- 
pound working, or vice versd. These pipes, so far as can 
be understood from their external casings, appear to have 
sliding spherical joints, allowing for the extreme per!- 
pheral movement of the two bogies when on curves, and 
presumably similar to the joint arrangement usual for 
connecting the low-pressure exhaust with the blast pipe 
in the Mallet engine. The exact arrangement of the 
details cannot be given for the time being. As will be 
seen from the drawings given above, the high-pressure 
steam pipe at the back of the dome is carried rearwards 
on to the footplate, just behind the pivot of the rear 
bogie, and is thence led forward to the high-pressure 
cylinders—an undesirable but inevitable disposition, 
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having regard to the position of the rear pivot, and as 
will be best seen from the plan view. 

A second high-pressure steam pipe—from the dome 
regulator to the low-pressure cylinders, and of about 1jin. 
diameter only—has to be connected to the low-pressure 
cylinders without being carried so far forward as the front 
pivot; consequently, a flexible pipe of metallic braiding 
armed with steel coils is employed, and allows of all the 
radial movements of the front bogie carrying the low- 
pressure cylinders. 

Another pipe requiring to be flexible is that of the 
exhaust from the low-pressure to the blast pipe. This is 
of minor importance, having regard to the low terminal 
pressure, and consists of rubber hose armed with steel 
coils in the length between the low-pressure exhaust 
pipes and the large cast iron breeches pipe which connects 
rigidly with the blast pipe. 

The exhaust from the high-pressure cylinder direct to 
the air is very simply effected by a branch pipe at the 
forward end of the flexible joint between the high-pressure 
and low-pressure cylinders—precisely in line with the 
intercepting or change valves, and connecting to branches 
cast upon the low-pressure exhaust pipe, as may be made 
out from the plan view. 

The flexible steam joint is thus, it will be observed, 
rather predominant, and if it can be made a success in 
this instance, and as it possibly will, it will overcome a 
point of objection often made against duplex locomotives. 

All the details of the engine have been planned with 
especial care. The large tanks in front which might, as 
ordinarily arranged, have interfered with the view of the 
road while running chimney first, are made of a somewhat 
triangular form, and the space so left between them and 
the boiler is enough to allow a view of the line immedi- 
ately in front. The engine, having a bogie at each end, 
can, of course, run equally well with either end leading. 
A coal bunker behind the cab has a capacity for as much 
ag five tons of coal. 

The fire-box is of deep form, its front end resting 
directly upon the central frame, and in consequence the 
boiler is as high pitched—2-°8 m.—as is usual for modern 
express engines. This still allows no space for the ash- 
pan at the front end without dividing the latter longi- 
tudinally, which has therefore been done. The central 
frame is supported by the two pivots of the trucks, the 
rear one being a flat bearing and the front one a spherical 
bearing of large diameter. In consequence some amount 
of diagonal oscillation is allowed to the front bogie, 
independently of the rear truck, and these vertical move- 
ments are under control by means of lateral springs, 
radiating from the sides of the smoke-box saddle, and 
supported by the intermediary of steel rollers riding on 
the steel casting brace of*the front truck frame. At the 
back end of the fire-box the boiler is supported upon 
circular bearing brackets attached to the frames of the 
rear truck in such way as to allow of expansion as well as 
of radial deflections. 

The boiler barrel is also supported from the central 
frame by a couple of vertical plates at each point of 
support, which allow of expansion movements. As the 
centra] frame, and not the bogie trucks, carries the draught 

ear, it is obvious that on curves the main frame will often 
e displaced to the outer side of the curve, so that, with a 
coupling rigidly tixed on the centre of the draught-beam, the 
pull on the first vehicle would be decentralised. To obviate 
this action, due to the long rigid frame, the draught pins at 
either extremity are set some distance back in the frame, 
and the long draw-bars are allowed a very considerable 
lateral play where they pass through a massive slide 
block in the buffer beam. This detail is best understood 
from the plan section. For the same reason, oblong 
buffer-heads, and of great strength, are employed. 

The distribution of the weights upon the springs is 
effected by balance levers in groups of two and two axles. 
The maximum load is 15 tons, beneath the third and sixth 
pairs of wheels. 

Steel castings have been introduced in the construction 
of these engines to a remarkable extent in replacing 
rolled or forged pieces. In addition to the parts which 
are usually of steel castings, the following may be men- 
tioned :—Crossheads, crosshead guide bars, motion 
brackets, frame box caissons and braces, smoke-box 
saddle, pivots of trucks, and buffer brackets. 

The motion rods are all of flat section with plain 
bushed ends, except the. connecting-rods, which have 
forked ends. » The slide valves are of the flat type of the 
Nord, and the adjustable blast nozzle is of annular form, 
its sectional opening being varied by vertical displace- 
ment of the central plug of bronze. For clearing out the 
smoke-box with facility, a couple of cinder chutes are 
carried through the bottom of the tank, which projects in 
advance of the boiler. An oblong chute, fixed below the 
lowest end of the firebox ashpan, carries away the ashes 
without detriment to adjoining axle-boxes. 

The boiler is not extended into the cab as customary, 
and the enginemen’s compartment is in consequence 
very roomy. Following the practice of the “Est” lines, 
the driver’s fittings are now placed to the left-hand side 
of the cab. Under his hand is a lever, removed from the 
gauge glasses, which permits him to close instantly the 
cocks without risk of scalding the hands when a glass 
breaks. The two regulator handles are placed near 
together and plainly marked “H.P.” and “L.P.” The 
rods pass outside the boiler, and connect to the regulator 
valves through stuffing-boxes in the left-hand side of the 
steam dome. The pressure in the low-pressure cylinders 
is limited to 87 lb. per square inch. 

Working compound, the theoretical tractive effort, by 
Continental formula, is 18$ tons, or in working single 
expansion entirely, 24 tons; but the weight available for 

esion with half the load of water and fuel is only 80 
tons. Empty, the engine weighs 78 tons, or fully loaded, 
102 tons, of which 16 tons is not carried by the driving 
wheels. The boiler has a capacity 8°02 cubic metres, of 
which 5°4 is for water and 2°62 cubic metres for steam. 
Its heating surface is 244°55 square metres, of which the 


square metres. The tubes are ribbed, 130 in number, 
and of 70mm. outside diameter. The grate is 1°186 m. 
wide by 2°540 long = 8 square metres, and the fire-box is 
1°480 m. high in front and 1°140m. behind. The boiler 
barrel’s average diameter is 1°456 m., and is of 17 mm. plate. 
The boiler pressure is 214:7]b. The cylinders have 
diameters of 400 mm. and 630 mm., and the piston stroke 
of both groups is 680mm. The drivers are 1°455 m. 
diameter, and the carrying wheels 0°850 m. diameter. 








METALLURGY AT THE MEETING OF. THE 
GERMAN BUNSEN SOCIETY. 


Tue eleventh annual meeting of the German “ Bunsen” 
Society, which was held at Karlsruhe in Germany on 
June 2nd and 3rd, was marked by the reading and dis- 
cussion of several papers dealing with the physical 
properties of metals and alloys, which may interest our 
readers. 

This society in recent years has been devoting itself 
more especially to the study of problems lying on the 
border line between physics and chemistry; and the 
theories, methods of investigation, and terminology of 
electro-chemistry are being applied to the solution of 
these new problems. The change in name of the society 
which occurred three years ago has thus not been without 
influence upon the thought and activity of its workers. 

The number of papers read and discussed at the 
Karlsruhe meeting—namely, 31—shows, however, that 
the change has not in any way affected the output of 
the society in this direction. Though some of the 
papers dealt with subjects that have already been ven- 
tilated and discussed elsewhere, much that is new is 
recorded in them. Below the group of papers relating 
to new developments or to problems in metallurgy are 
dealt with, and brief abstracts of these are given. For 
a full report of these and of the discussions upon them, 
the official organ of the society, the Zeitschrift fur Elek- 
trochemie, raust be consulted. It will probably be some 
weeks, however, before these reports are published. 

Dr. Werner von Bolton.—Tantalum and the tantalum 
lamp.—The author dealt with the history of this rare 
metal, and described the method by which he had pre- 
pared the first rods of tantalum for use in the new 
electric lamp of Siemens and Halske. Tantalum 
tetroxide was first made by heating the pentoxide with 
carbon to a white heat, after rendering it plastic with 
paraffin. The rods of tetraoxide were then provided 
with platinum contact pieces at each end, and after fixing 
in an exhausted glass bulb were submitted to the action 
of an alternating current. The metal separated at the 
cathode, and the oxygen atthe anode. This oxygen did not 
attack the metal, owing to its highly rarefied state. Asa 
white heat was approached white metallic patches appeared 
upon the rod, and gradually increased in size. The metal 
obtained in this way could be bent on raising to a 
moderate temperature. The above method of prepara- 
tion had, however, been discarded in favour of one in 
which a mixed salt of tantalum fluoride and potassium 
fluoride was reduced by potassium. Pure metallic 
tantalum was obtained by this method, mixed with its 
oxide. The separation of the tantalum and the unaltered 
oxide was finally effected by fractional distillation. The 
author showed a regulus of the metal weighing 64 
grammes, which had been obtained by this method with 
an expenditure of 75 horse-power. 
were, however, not forthcoming. The metal was very 
ductile, and wire only ‘03 mm. in diameter could be 
manufactured by drawing down. It could also be bored 
or cut with steel hardened in quicksilver; but the steel- 
cutting tools quickly lost their edge. If the metal con- 
tained unaltered oxide its hardness was greatly increased, 
and it was then harder than the diamond. Since such 
an oxide-holding metal is tougher than the best hardened 
steel it would form an almost perfect protective metal 
for battleships and cruisers, but the cost renders this 
application of the metal out of the question. The minerals 
containing tantalum are, however, fairly widely distributed, 
and it is the cost of extraction which renders the metal so 
expensive. 

Tantalum is of interest to the electro-chemist by reason 

of its assumption of the passive state under certain con- 
ditions. A cell composed of two electrodes of this metal, 
with sulphuric acid as electrolyte, will not allow an alternat- 
ing current of even 120 volts to pass. By substituting 
platinum for tantalum as one electrode, current is allowed 
to pass in one direction only, and such acell can therefore 
be used as a current rectifier. 
Tantalum at a red heat decomposes water and burns 
with evolution of hydrogen. <A fine wire of the metal, 
ignited by a match, burns slowly in the air, with forma- 
tion of the pentoxide. As its melting point lies in the 
neighbourhood of 2800 deg. Cent., tantalum volatilises but 
little when used in incandescent lamps, and it is therefore 
specially suited for them. The light produced for a given 
energy consumption is also much higher than with carbon. 
The author exhibited a tantalum lamp in which 65 c.m. 
of fine tantalum wire was fixed upon a central support 
of glass rod and nickel arms, having the shape and appear- 
ance of an umbrella frame. The tantalum wire was 
stretched round this frame upon the nickel arms extending 
from the central glass rod. A lamp taking 1°5 watts per 
candle had a temperature of 1700 deg. Cent., or 600 deg. 
Cent. lower than the melting point. At temperatures 
above 1700 deg. Cent. the metal becomes crystalline in 
structure. A 25 candle-power tantalum lamp requires 
*35 ampére at 110 volt, or 1°55 watts per candle; whereas 
the ordinary carbon filament lamp of the same power 
requires twice this current. The energy consumption of 
the new lamp is therefore about equal to that of tke 
small Nernst lose. If the tantalum wire of the new lamp 
be heated above 2000 deg. Cent. the light becomes un- 
bearable to the naked eye; and with an energy consump- 
tion of 3:00 watts per candle, at which the lamp has a 
power of 830 candles, the metal melts. 


Details of the process | P 


lead.—The author dealt with the principle of all non-lead 
accumulator cells, and pointed out that one essential 
difference between the two types was, that in the lead 
accumulator cell the electrolyte took part in the chemical 
reactions of the cell, while in the non-lead accumulator 
cell it simply acted as an electrical conducting medium. 

The chemical reaction in the usual alkaline accumulator 
cell was Fe, + 2 Ni (OH); = Fe (OH). + 2 Ni(OH)o. 

Tron has a tendency, however, to assume the passive 
state in concentrated solutions of alkali hydrate. This 
tendency can be checked by heating iron in the state of 
filings in the air, reducing the oxide in hydrogen, and by 
submitting the reduced iron to cathodic action in a 
KOH cell. The iron treated in this way depolarises 
fairly quickly when used as anode in an alkali cell. It 
suffers from the defect that the chemical and physical 
changes have only affected the surface of the iron filings ; 
and a core of unaltered iron remains. As regards the 
successive steps in the oxidation of this iron, nothing very 
certain is known. 

It is probable that the hydrate formed is that of the 
divalent iron Fe (OH),; and that the easily recognised 
yellowish trivalent hydroxide Fe (O H);, forms only by 
later oxidation due to theair. This trivalent hydroxide is, 
however, not easily reduced to the lower stage of oxida- 
tion by cathodic reduction. The reactions at the iron 
cathode are therefore :— 


1. Fe Pili Fe (OH), (chemical) 


9 


a. sae > Fe++2(-) (electrical) 
The oxidation product of Ni (O H); is always Ni (O H);, 
and never 4 higher oxide ; while the reduction product of 
the latter is always Ni (O H).. 

The reactions at the nickel electrode are therefore :— 


1. Ni(OH)s 7 > Ni (OH), (chemical) 
2. nd Nie > Nits + (+) (electrical) 


The capacity of the cell does not increase with use, 
since the iron electrode cannot be farther “formed” by 
continual charge and discharge. The solubility of nickel 
hydroxide in caustic potash solution is very small as 
compared with that of the cobalt hydroxide; the latter is 
not, therefore, adapted for use as a substitute for nickel 
in an accumulator cell. The E.M.F. of the freshly 
charged cell varies from 1°42 to 1°48 volts. This falls 
slowly on standing to 1°35 or 1°37 volts, so that 
1°36 volts must be regarded as the normal E.M.F. of the 
cell. This E.M.F. is independert of the concentration of 
the electrolyte. 

Professor Wéohler, Karlsruhe.— The oxidation of 
palladium and of platinum.—Palladium on heating 
commences to frit at 875 deg. Cent., and then oxidises 
rapidly though not completely. Palladium foil turns 
green in colour at 830 deg. Cent. The author has investi- 
gated the dissociation curve, the formations heat, and 
other physical constants relating to the oxidation of this 
metal. The heat of formation is 24 calories, and no sub- 
oxide of palladium’could be found. On the other hand, 
platinum yielded two oxides, the lower of which formed 
at about 400 deg. Cent., and dissociated again at 560 deg. 
Cent. For this reaison the oxidation of platinum at this 
temperature had often been overlooked. Oxidised 
latinum contains 70 per cent. of the lower and 30 per 
cent. of the higher oxide. After frequent oxidation of 
the platinum and decomposition of the formed oxide by 
heating, the metal becomes less able to unite with, or to 
retain, oxygen in the form of oxide. In other words, the 
rate of dissociation of the oxide exceeds the speed of its 
formation. 

Dr. M. Reiganum.—The electro-chemical equivalent, 
and the electrical conductivity of metals. — The 
author has traced a connection between Faraday’s 
law and the electrical and heat conductivity of the metals. 
Taking ¢ as the electrical charge, w as the mean mole- 
cular speed, m as the mass of the particles which carry 
the current, T as the absolute temperature, K as the heat 
conductivity coefficient, and P as the electrical con- 
ductivity, the equation :— 

m =) 1 
Ce) + 





K 
p=? 
is obtained. This equation expresses the law discovered 
by Wiedemann and Frantz. The portion of the expres- 
sion within brackets can be calculated out for electrolytes. 
It will be found that basing the calculation on the value 
2 

= for metals the value obtained for = is exactly the 
same as that for electrolytes. The proportion between 
active force and charge is the same in the case of the 
metallic conductor as in the fluid state, and is that of a 
single charged ion: In other words, if the active force be 
similar in the two cases, the charge of the metal carrier 
will be exactly that of a single ion. The equation given 
above is made up of the two separate equations for 
electrical and heat conduction :— 





2 
P=} te®N 
uw m 
and K = 3!" Nw 
T 


in which N = the number of conducting ions per unit of 
volume. By the aid of the first equation one can calculate 
the number of charges per atom. An illustration of this 
method of calculation in the case of copper was finally 
2 

given. Thus \© equals 7°10° units. - If < is taken for 
the value of the cathode rays—1°86°10", eN = 3,7°10° 
units is obtained. Therefore every copper atom must 
carry two free ion charges of electricity. 

Dr. E. Wedekind, Tiibingen—The formation of 
magnetic compounds from diamagnetic elements.— 
The author has recently prepared compounds of manga- 
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reduction process. Compounds, having the composition 
Mn B, and Mn B,, were prepared by this method, and 
both were magnetic. The crystalline product was 
powdery, and could not be melted, so its magnetic pro- 
perties were determined by comparison with those of 
powdered iron. The magnetic saturation curve was 
studied up to a field strength of 1100-1300 units. The 
highest point of the curve for manganese boride lay 
about one-half of the height of that for iron, while the 
magnetic saturation point wes attained, in the first case, 
with 1200 units, and in the second with 650 units. 

Manganese arsenide is diamagnetic, while an alloy of 
manganese and bismuth is magnetic, although bismuth 
itself is strongly diamagnetic. The author gives as proof 
that these combinations are not mere alloys, the fact that, 
by treatment with chlorine gas, the excess of either com- 
ponent can be removed without causing decomposition of 
the whole. They are also non-conductors of electricity. 
If a glass tube be filled with any of these powders, and 
its contents magnetised, and the tube then hung by a 
thread from its centre, it will assume a north and south 
line. By shaking it, however, the magnetic charge is 
dispersed. 

Dr. Schenck, Marburg—The nature of crystalline 
Auids and of fluid crystals—This paper was descriptive 
of the physical characteristics of certain organic com- 
pounds, which possess both fluid and crystalline proper- 
ties. In the organic world twenty-one of these peculiar 
bodies have been found, while silver iodide is the sole 
representative of the inorganic group. The ethylester of 
p. aZ0 oxy-benzoic acid is one of the best of these curious 
compounds for the study of the characteristics referred 
to. The author gave a full description of this salt, and 
then discussed the theory of its formation. He considers 
fluid crystals as a stage in the passage of solid bodies 
into the liquid form; while Professor Tamman, who 
joined in the discussion, considered that the author's 
views upon this subject were open to grave objection. 








THE CHICAGO TUNNELS. 
No. I, 


Tue city of Chicago has an extensive system of tunnels 
of extraordinary design, built for an exceptional purpose, 
and now about to be utilised for an unusual system of 
transportation. In brief, it consists of a network of 
thirty miles of underground passages built for carrying 
telephone cables, and now to be operated for the carriage 
of mails, parcels, and goods. The tunnels are being 
extended, and will eventually have a length of sixty to 
seventy-five miles. 

In 1899 the city granted a franchise to a company for 
an automatic telephone system, in competition with an 
existing company operating the usual manual exchange 
system. Having in view a very extensive business, the 
company decided at the beginning to build an automatic 
exchange to accommodate 100,000 subscribers, and to 
establish conduits and cables of corresponding capacity. 
It was the intention to follow the usual practice in such 
work by building conduits a little below the street level, 
rendered accessible by manholes with covers in the 
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led into the various buildings. This plan, however, the | to acquire the tunnel property at a fair cash valuation, but 
city refused to approve, on the ground that such man- | this purchase would not include the company’s telephone 
holes would interfere with a future underground railway | business. The company cannot sell or transfer its fran- 
or tramway subway, the construction of which had been | chise rights without permission from the city, and is 
several times proposed. The city also required that the | required to make annual reports and financial statements 
crown of the tunnels should be at least 24ft. 6in. below | to the city authorities. 

the streets, but the company decided to go still deeper,; In the map in Fig. 1 the heavy black lines indicate the 
and the tunncls now average a depth of 33ft. from the | completed tunnels—which now aggregate about 30 mile 5 
crown to the surface of the street. ‘in length—while the heavy dotted lines indicate the re- 


Fig. 2—FOUR WAY INTERSECTION 


The first thing was to make an accurate survey of the | maining parts of the proposed system. It will be noticed 
streets, and this was a tedious and expensive task, as it | that there are numerous connecting spurs, sidings, <c., 
was only possible to run the lines after the traffic had | and that at many intersections four curves are provided, 
practically ceased, or between 10 p.m. and 5 a.m. | which allow of communication in any direction. It will 

The company had authority to build tunnels 6ft. by | also be seen that the system forms a complete network, 
74ft., but when its proposed plan of inclined manholes | following the lines of the streets, and connecting with all 
for taking the cables in and out was forbidden, a system | 
of enlarged trunk or main line tunnels was proposed. 

These were to be of horse-shoe section, 12ft. 6in. wide and 
14ft. high, with cable racks at one side and overhead, 
leaving room for trucks to carry the cable reels. After 
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streets. But when the surveys were made it was found 
that the streets in the busy section of the city were so 
completely occupied by a maze of water mains, gas 
mains, sewers, conduits for electric cables—for lighting, 
telegraph, and telephone—and complicated by the 
numerous manholes and chambers, that it was quite 


impossible to find room for the new system of conduits. | 


The company did not wish to curtail the capacity as | 
originally planned, being impressed with the idea that | 
many telephone companies have suffered from insufficient | 
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some of this large tunnel had been completed, however, 
the city authorities held that the company was exceeding 
its franchise rights, and was intending to build a line 
suitable for passenger traffic. An investigation was 
ordered, the outcome of which was that the company was 
required to accept the terms of a new ordinance, requir- 
ing additional payments to the city, and permitting the 
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use of the tunnels for the transportation of mails, news- 
papers, parcels, and goods, but passenger service was 
expressly forbidden, and space must always be provided 


capacity of their conduits and failure to provide for | for the city’s private telephone, electric light, police alarm, 
future growth of business. After careful consideration of | and fire alarm systems. The company. which owns the 
the circumstances, it was decided therefore-to adopt a/| tunnels and the new automatic telephone. system is 
plan suggested by the chief engineer, Mr.-George W. | required to pay to the city 5 per cent. of its-gross annual 
Jackson, and to build tunnels far below the level of any | receipts for the first ten years, 8 per cent. for the second 
existing obstructions. Inclined shafts or manholes were | ten years, and 12 per cent. for the remaining seven years 
to be built from the streets to the tunnels, to allow of | of the life of the franchise. The city reserves the right 
bringing the cables up for connection to the surface lines | to terminate the franchise at the end of fifteen years, and 





F.Curve for branch 
Fig. 3—SPECIAL WORKS 


the railway stations, main and branch post-offices, goods 
stations, &c., as well as with wholesale houses, ware- 
houses, large retail stores, newspaper offices, and the 
great office buildings. 

Fig. 3 shows plans of some of the special tunnel work. 
At A is an incline into the sub-basement of a large ware- 
house or other building, with a siding for wagons shunted 











Juty 14, 1905 


THE ENGINEER 





33 





for this building, At B is a four-way intersection, 
leaving only four heavy cores of earth. At C is a siding. 
At D is a three-way intersection. At E is a connection 


with a building without deep basement, and where a shaft | 
and lift are required to handle the wagons into and out of | 
‘om one street to | 


the building. At F is the curve 
another. 


Fig. 2 is an interesting view of one of the “ four-way” | 


intersections, where two straight lines cross at righ< 
angles and are connected with each other by four curves, 
forming a diamond in plan. At the centre of the roof is 
the trolley wire for electric traction, with its deep guard 


trough ; and above and beside these are the lead-sheathed | 


cables of the automatic telephone system. The tunnels 
are lined with concrete, provided with electric lights, and 
have, at numerous intervals, recesses in the walls for 
telephone boxes for communication with the company’s 
offices in the upper world. 

From the above description it will be seen that the 
tunnel 2 eg of Chicago is peculiar in the extreme, and 
quite unlike that of any other city. In succeeding issues 
the construction and operation of the tunnel lines will be 
described. 








CONVENTION OF AMERICAN RAILWAY 


SUPERINTENDENTS. 


Two of the important railway technical associations in the 
United States are the American Master Car Builders’ Asso- 
ciation and the American Railway Master Mechanics’ 
Association. The former comprises chief and district super- 
intendents of carriage and wagon works, foremen of 
carriage and wagon shops, mechanical engineers, and 
other officers in the rolling stock department. The latter 
association comprises chief and district locomotive 
superintendents, mechanical engineers, and other officers 
in the locomotive department. The former—familiarly 
known as the M.C.B. Association—is semi-oflicial in its 
character, as it includes representative members appointed 
by railway companies to represent their interests in the 
association. A railway can have but one representative, 
and a representative can represent but one railway. Each 
of these members has one vote for each thousand carriages 
and wagons owned by his company, in all measures 
pertaining to the adoption of standards or the expenditure 
of money. It is now proposed to organise the Master 
Mechanics’ Association on the same basis. Each Associa- 
tion holds an annual meeting, and, as so many officers 
are members of both associations and their interests are 
so closely related, the meetings are held at the same 
place and the same time each year. One association 
holds its sessions for the last three days of one 
week, and the other for the first three days of the 
next week. Papers and committee reports are presented 
and discussed; some of these relate to details of 
American practice in construction and operation, but 
others are of general railway and engineering interest. 
The design of locomotive repair shops, the use of super- 
heaters on locomotives, proper train loads, brake and 
coupling improvements, technical education, &c., were 
among the subjects discussed at the joint convention held 
in June last. We give herewith notes on some of the 
papers that can be dealt with briefly, as they may be use- 
fulin directing attention to sources where information 
may be found. 

Triple valves for atr brakes.—The triple valve is one 


Service and Delays of Locomotives. 


| Four designs of brake-shoes or brake blocks were tested 
during the year :—A, a plain cast iron shoe of medium 
hardness ; B, a cast iron shoe reinforced in the back by a 
plate of steel of H shape, its action on the wheel was 
smooth, but it gripped the wheel at the end of the stop; 
C, a pressed steel shell or back with a composition filling, 
its action was smooth and uniform, and it gave no 
evidence of injurious action to the wheel; D, a malleable 
iron shell with composition filling. The results were as 
follows, and as evidence of progress in brake-shoe con- 
struction the committee calls attention to the high 
frictional qualities of the shoe tested :— 


Tests of Brake Blocks. 





On cast iron wheels. On steel tired wheels. 
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Brake block pressure. Coefficient} Rise in Coefficient) Rise in 

of friction, coefficient of friction, |coeffcient 

percent, | per cent.) percent. | per cent. 
{ 2808 Ib. 19-8 10-4 19-8 11-4 
A. 4 4152 ,, 17-9 8-3 18-6 7-7 
9 14-9 7-1 14-7 6-4 
{ 2808 ts 20-9 13-4 25-1 6-7 
B. + 4152 ,, 19- 10-4 23-3 7-6 
6840 ,, 17-3 8-7 21-2 | 5-0 
j 2808 ‘a -- —_ 32-6 | 0-3 
C.+ 4152 ,, a — 27-5 | 1-8 
6840 ,, = one 21-6 | 4.2 
{ es _ — 26-3 | 5-3 
D. ; 4152 ,, — 21-8 | 4-8 
\6810 es a 17-77 | 67 

| 





Tests of automatic couplings.—The standing committee 
on tests of couplings of the M.C.B. Association standards 
reported that there is urgent need for some concerted 
action by the railways to secure a reduction of the large 
number of designs of couplings now in use—all of the 
M.C.B. type—with a view to eliminating those of weak 
design and poor construction. The difference in design 
of the detail parts of these various couplers necessitates 
keeping a large stock at the wagon repair yards, and this 
means a large investment of money. Many failures of 
couplings are due to the fact that these couplings do not 
conform to the Association's specifications, and the rail- 
ways are urged to require more rigid observance of these 
specifications. The committee presented the following 
conclusions :— 

First, that the Coupler Committee be empowered to act in 
conjunction with a specially appointed committee—in which should 
be included representatives of the manufacturers—to decide early 
upon a composite design of coupler which shall contain as far as 
possible the desirable features of the best couplers as now designed, 
and that all patent rights involved be waived and all manufac- 
turers be permitted to manufacture the composite coupler as 
adopted. 

Secondly, that the present policy of the Association be followed 
out—that is, that the gradual improvement of the M.C.B. 
standard coupler and the elimination of poorly designed and weak 
rey a be carried on as at present by making the requirements 
to met by the M.C.B, coupler more and more rigid, thus 
compelling a higher degree of efficiency, and closely prescriving 
the limits for the future within which designers may work, while 
at the same time in no way preventing beneficial competition, 


Smoke-boxres and funnels.—The influence of the smoke- 
box fittings and shape of funnel upon the steaming 
capacity and general efficiency of the engine are so great 
that experiments and investigations as to these matters 
are continually being made. The committee on this 
subject has now at its disposal a fund of £620 for this 
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of the most important features of the air brake, and the 








_— and will conduct a series of investigations at the 


committee which is in charge of the testing of new designs | locomotive testing plant of Purdue University with an 


reported that some remarkably interesting developments 


are taking place, and that, if the new devices prove as | Railway. 


| engine lent for the purpose by the New York Central 
The experiments will include the height and 


efficient in service as on the testing rack, there may be a | diameter of chimney, the value of chimneys projecting 
revolution in brake efficiency almost as great as that | down inside the smoke-box, and the value of draught 


which occurred when the automatic brake superseded the 
straight-air, or non-automatic. 


Brake blocks.—Another standing committee reported on | 


tests of new designs of brake blocks submitted toit. The 
Association’s standard specifications provide that brake 
blocks tested upon its machine shall give results as follows: 


Upon a chilled wheel, in effecting stops from a speed of 40 miles 
an hour, a mean coefficient of friction anat less than— 
22 per cent. when the brake-shoe pressure is 2808 Jb. 
20 per cent. when the brake-shoe pressure is 4152 Ib. 
16 per cent. when the brake-shoe pressure is 6840 Ib. 
Upon a steel-tired wheel, in effecting stops from a speed of 
65 miles an hour, a mean coefficient of friction of not less than— 
16 per cent, when the brake-shoe pressure is 2808 Ib. 
14 per cent. when the brake-shoe pressure is 4152 lb. 
12 per cent. when the brake-shoe pressure is 6840 lb. 
it is also specified that the rise in the value of the coefficient of 
friction at the end of the stop shall be within such limits that the 
value of the coefficient of friction for a — 15ft. from the end of 
the stop shall not exceed the mean coefficient of friction by more 
than 7 per cent. 


| pipes or petticoat pipes between the blast pipe and base 
| of chimney, 


| Shrinkage for driving-wheel tires.—The suggestions 
| of this committee are summarised as follows :— 


Shrinkage allowance should be yin. per foot in diameter for 
cast iron and cast steel centres less than 66in. in diameter. 
Shrinkage allowance should be yyin. per foot in diameter for 
centres 66in. and over in diameter. A minimum thickness of tires 
should be established, due consideration being given to the 
diameter, service, and weight per wheel. Tire and wheel gauges 
should be of good design, heavy enough to resist bending, and 
subject to frequent inspection to ensure accuracy. The rims of 
wheel centres should preferably be uncut; but, if cut, the slots 
should be machined out and closed with solid cast iron liners driven 
in. No lead or white metal tc be used. 


Time service of locomotives.—On nearly all American 
railways there is complaint at times that the engines do 
not spend a proper percentage of their time in hauling 
trains, but spend too large a proportion in the shops and 





engine-houses. The locomotive superintendents admit 





the first proposition, but hold that the delays on sidings, 
at terminals, &c., far exceed those in the shops and 
engine-houses. The committee on this matter pre- 
so records from a number of railways, and stated 
that :— 

Engines are ordinarily in the hands of or at the disposal of the 
transportation department three-fourths of the time, and this 
department is responsible for the large proportion of delays which 
so materially limit the mileage at present obtained from locomotives. 
An actual record of the complete time service of one locomotive for 
one month in goods service shows that the total time in the hands 
of the locomotive department was 22-6 per cent., and in the trans- 

rtation department 77-4 per cent., and that the delay due to the 
ocomotive department while the engine was on the road constituted 
but 1-9 per cent. of the total time, The average running s 
was 15-2 miles per hour, but the total mileage, divided by the time 
in the hands of the transportation department, is equivalent to 
only 5-7 miles per hour, and the average equivalent speed for the 
total time of test 4-4 per hour. 

The reports for some railways may be summarised in 
the table below, the figures being the percentage of the 
total time :— 

Water softening.—This committee outlined the general 
principles of softening water for locomotive boilers. 
The treatment is now almost invariably applied at the 
water station or water tank, and the committee opposes 
the use of compounds to treat water in the boiler. The 
cost of purifying water is believed to be more than saved 
by the reduction in the labour cost of caring for boilers, 
and by the freedom from leaky tubes and poorly steam- 
ing engines. On one railway the number of delays due to 
leaky tubes has been reduced from twenty-seven delays 
to two delays in a given period. Another has reduced 
these delays from twelve or fifteen per month to one or 
two per month, and an occasional month with no failures. 
A line handling sixty engines per day has reduced its 
boiler repair force from four men to two—one day and 
one night, and these men have to be given machine shop 
work to keep them busy. 
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STEAM SALoons FoR ITaLy.—The use of railway steam saloons is 
rapidly becoming general. The latest to adopt them is the Italian 
Government, who have chosen Messrs. Kerr, Stuart and Co.'s well- 
known system with transverse locomotive boiler and spring bolster 
arrangement. Three saloons of this type will be sent to Milan by this 
firm in September, and will be subjected to exhaustive trials on the 
State Railways. Messrs. Kerr, Stuart and Co., who have been the 
first to introduce steam saloons into India and South America, are 
to be congratulated upon this additional success, 


PuBLIC HEALTH CONGRESS.—The London Congress of the Royal 
Institute of Public Health will be held from Wednesday, July 19th, 
to Tuesday, July 25th. The Congress will be conducted in the 
following sections, which will be held in King’s College, London, 
and the Polytechnic, Regent-street, W.:—(1) Preventive 
Medicine ; (2) Municipal Administration of the Education Act ; 
(3) Child Study and School Hygiene; (4) Engineering and 
Building Construction; (5) Bacteriology and Chemistry; (6) 
Veterinary Hygiene; (7) Tropical Hygiene ; and (8) Naval and 
Military Hygiene. The president of each section will deliver an 
address, and there will also be many papers dealing with some 
sudject relating to the section in which it is read. An exhibition 
of sanitary and educational appliances will be held in the 
Polytechnic from Wednesday, July 19th, until Friday, July 28th. 
Numerous excursions and visits have been arranged in and around 
London for the delegates and members of the Congress, 

INCANDESCENT GAS LIGHTING FOR RAILWAY CARRIAGES.—Since 
the introduction of the Pintsch system of lighting railway car- 
riages, some thirty years ago, the company has been steadily im- 
proving its methods. This they have done with such success that 
they now claim toget 80 candle-power of light with only a con- 
sumption of 1-3 cubic feet of gas per hour, as compared with 
8 candle-power for a consumption of 1 cubic foot per hour when 
the system was firstintroduced. The chief reason for this improve- 
ment is the introduction of incandescent mantles, This method of 
lighting railway carriages was described in our issue of February 
10th of this year. At the invitation of Messrs. Pintsch, our repre- 
sentative inspected a new type of burner, which is fitted toa 
Pullman car running between Victoria and Brighton, on the London, 
Brighton, and South Coast Railway. The burner is designed in 
adh a manner as to allow of the greatest facility in changing the 
mantle, and of the necessary cleaning and adjustment. By simply 
lowering the reflector in the usual way the woole lamp is exposed. 
The mantles are rather larger than those used formerly. They are 
of the inverted type, and give an illuminating intensity stated to 
be of 80 candles, at a distance of 6ft. from the centre of the mantle. 
The consumption of gas is placed at the low estimate of 1-3 cubic 
feet per hour. These improved burners are said to be capabie of 
giving a light variable from 25 to ¢0 candle-power as required, by 
simply altering the gas and air supply. The light given is almost 
white, and, in fact, almost resembles an ordinary acetylene flame. 


ProposeD Footway TUNNEL UNDER THE RIVER THAMES.— 
The London County Council Bridges Committee considers that 
parliamentary authority should be sought next session for the con- 
struction of a footway tunnel under the river Thames at Woolwich. 
The only means of crossing the river at this point is by the Council's 
free ferry. The Blackwall Tunnel is some three miles westward. 
An important argument adduced in favour of the new tunnel is 
that in bad weather, and during the prevalence of fog, the ferry 
service at times has to be entirely suspended. This causes con- 
siderable inconvenience, especially when the service is stopped at 
a time when workmen wish to cross the river to get to their 
work. It is stated that during the year ended March 3lst, 1905, 
the running of the ferry services had to be suspended on a portion 
of each of twenty-six days, there being a total number of thirty- 
eight stoppages, representing a continuous period of 171 hours in 
all. There is a very populous district on either side of the river 
at Woolwich, and the Bridges Committee expresses itself as 
strongly convinced that, in the interests not only of the 
localities immediately concerned, but with the view of securing 
better provision generally for communication between the 
eastern portions of the county of London on the north and south 
sides of the river respectively, a tunnel should be constructed. it 
is suggested that the tunnel should be about 11ft. in diameter, 
and similar in design to the Greenwich Tunnel, and that it should 
be constructed across the river at the point where the ferry crosses. 
The length would be about 500 yards. The total estimated cost 
of constructing such a footway is estimated at £145,000. The 
annual cost of maintenance, including a supply of electricity for 
the lifts, is estimated at a cost of £2500. If this tunnel. were 
constructed, the service of the ferry, which runs between 5 a.m. 
and 11 p.m., could be greatly curtailed without seriously incon- 
veniencing the vehicular traffic using the ferry. y this 
means it is asserted that the annual cost involved in the main- 
tenance of the ferry could be reduced from £23,000 to £16,000. 
As the maintenance of the new tunnel will not probably, it is 
said, exceed £2500 a year, there will be a net saving of £4500 on 
the combined cost of working the two services. This we regard as 
being an exceedingly optimistic estimate, which is never likely to 
be realised. It is thought that the new tunnel would take two 
years to build. 
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PARK WORKS, HUDDERSFIELD. 


Likr so many others, Messrs. David Brown and Sons, | 


Limited, of Huddersfield, have found it necessary and 
advisable to erect new works. As in a number of other 


eases, this firm has chosen to go further away from the | 


centre of the town to obtain better light and better air, in 
addition, perhaps, to cheaper land and lower rates. All 
these factors, taken together with the opportunity of 


being able to start afresh. and to lay out a works | 


exactly as experience has shown to be the best, must 
go a long way towards making up to manufacturers for 
having to undergo the inevitable expense and incon- 
venience of moving. The result in the particular case 


MEN’S MESS ROCM 


under consideration has been excellent, and Messrs. Brown 
nay congratulate themselves on having erected a works 
which is exactly suited to their requirements. There are 
three main machine bays, divided by the vertical joists 
supporting the roof. The two outside bays have brick 
outside walls. The roof is of light steel, wood and glass 
construction, and the lighting is good throughout. There 
are travelling cranes running the whole length of each 
bay. Moreover, as will be seen from the accompanying 
plan, a system of tramway lines and turntables is laid 
throughout the various shops, so that transportation is 
made as simple and easy as possible. In fact, we should 
say that. simplicity is the keynote of the whole works. 

The offices, which will be seen on the plan, appeared to 


us to be particularly well thought out, and the view 
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| tions per minute. It is mounted on a sliding bed-plate 
| with screw adjustment for tightening the belt. At the 
time of our visit we noticed a further foundation, and, 
we understand, that this was intended for the installa- 
tion of a 20 horse-power motor. Either or both of the 
gas engines can drive on to the main line shaft shown 
alongside the further wall of the shops. From this main 
line shaft the other main line shafts in the other bays are 
driven by grooved pulleys and four cotton ropes. Some 
single tools, notably three boring mills and a planing 
machine, are driven by motors made by the Fuller- 
Wenstrimm Electric Manufacturing Company, and there 
is also a 12 horse-power single phase motor made by the 


same firm. This drives by belt a small line of shafting, | 
We noticed that in the ' 


off which four tools are run. 








case of these machines clutches were used to start up 
the tools, not fast and loose pulleys. We understand 
that these motors belong to the Huddersfield Corporation, 
and that Messrs. Brown have installed them on hire, 
largely by way of experiment, and to see whether this 
form of driving is suitable and satisfactory for their class 
of work. The three overhead cranes are made by 
| Herbert Morris and Bastert and Messrs. Breadbent, and 
are worked by hand, the size of the work passing through 
the shops not requiring power-worked cranes. The 
general artificial lighting throughout is by means of arc 
| lamps, and the special lighting by means of incandescent 
| lamps. Steam heating is installed all over the works 
and offices, a special boiler having been put in, as will be 
seen on the plan, for this purpose. 
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PLAN OF PARK WORKS 


obtainable from the principal rooms—notably the works | 
manager's, correspondence, drawing and private offices— | 


is excellent, not only by reason of their positions, 
but because their floors are raised several 
above the floor of the shops. A noteworthy feature 


is that gas engines are used for driving practically | 


all the shafting in the works, and that town’s gas 
is used in them. A glance at the plan will show. that two | 
gas engines are installed. One of these has a brake 
horse-power of 58, and the other a brake horse-power of 
48. In addition to driving the shafting, the larger gas 
engine is employed for working a dynamo for lighting. 
The engines were made by the National Company and | 
the dynamo by William Whiteley and Sons, Limited, of | 
Huddersfield. The latter is wound to give 150 ampéres | 
at a voltege of 200 to 220, and at a speed of 660 revolu- 


At these works, as many of our readers will be aware, 


gear wheels and gearing of every conceivable kind and | 
| shape are manufactured. The shops are filled with tools 
feet | specially designed for this class of work.. We noticed 


machines made by the best British firms, but there were 
also a large number of American and German tools. The 
latter, as far as we could see, were the most largely used 
for cutting gears. Many of these are automatic. It was 
amply evident that great pains were taken in every 
operation to obtain that accuracy on which the good 
working of gearing so largely depends. We noticed that 
hobbing tools were extensively used. These are spiral 
cutters of the correct pitch, and of gradually increasing 
diameter. Without such a tool it is generally considered 
to be impossible to produce an absolutely accurate worm 
wheel. The firm, besides using them, lays itself out to 


| manufacture and sell this class of tool. But a short time 
| go it was considered that the worm and worm wheel, 
| while being indispensable for some classes of work, 
formed at the best but an inefficient means of transmit- 
ting power. Modern methods of manufacture have, 
however, altered all this, and now the worm and 
worm wheel. have been known to give efficiencies 
which are little short of astonishing. As an example we 
saw several sets of worm wheels and worms, going through 
the shops, and we were informed that an efficiency of 
88 per cent. had been guaranteed for them. The 
possibility of obtaining such a high percentage of 
efficiency led the firm to put on the market reducing 
gear made on this principle. We saw a number of such 
gears, going through the shop, and had an opportunity of 
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closely examining one of them completed in the store. 
Ball bearings are employed, and we found it perfectly 
easy to turn the worm wheel by revolving the worm 
spindle with a finger and thumb. One can readily realisa 
that a high efficiency might be anticipated with such an 
apparatus. 

We noticed that for cutting out the teeth of ordinary 
gear wheels, if the size is small, or if the wheel is of 
bronze, the teeth are generally fashioned straight-away in 
one cut, the cutter employed having the proper shape to 
form the required tooth. In the sizes just a little larger, 
the first tool to be used has simply a tongue, or a tongue 
and one shoulder. Then in the sizes Jarger still, a tool 
with two shoulders is employed, as may be seen on the 
accompanying sketch. These cuts are, of course, followed 
by a cutter correctly formed to shape the proper tooth. 
The final contour is shown in dotted lines, and it will be 
appreciated that it is easier to ensure accuracy by pur- 
suing this method than by shaping the teeth in one cut; 
moreover, it is said that time is actually saved, while, of 
course, the finishing cutter has a space to work in, and 
the cuttings can find their way out. 

The various engravings which we give on pages 35 


STEPS IN GEAR CUTTING 


and 38 show different portions of these interesting 
works. The general arrangement and the kinds of tools 
used will be readily seen from these. Horizontal boring 
mills are largely employed for turning up the gear 
wheels, and there are any number of special machines. 
One for rack-making cuts five complete teeth at once 
with a special hob set at an angle. The work is held 
horizontally on four adjustable upright brackets carried 
on a slotted base movable on a bed-plate by means of a 
screw. The brackets are bolted to, and can be put 
in any position on the base. Practically everything 
throughout the works is done mechanically. Hand 
labour is hardly used at all. It is a frequent 
thing to see one skilled man and a labourer looking after 
three or four machines. Then, again, one skilled 
workman may have charge of a number of small machines. 
He sees to the setting and performance of these while 
boys are set to watch them and to put in fresh blanks as 
the preceding wheel is completed. In several machines 
which we saw at work two tools were cutting at the same 
time at opposite ends of the same diameter. Of necessity, 
one of these is pulling as the other is pushing, and the 

neutralise each other so that there is no backlash, whic 

is highly important in such work as gear cutting. In 
another machine which came under our notice we saw the 
final cut being made on the teeth of a worm wheel 2ft. 6in. 
in diameter. The wheel itself was being automatically 
revolved at the rate of one revolution in 110 seconds. In 
this case the worm wheel was lying horizontally. The 
cut was, of course, very light, and the tool automatically 
withdrew from one tooth when the cut was finished and 
entered the next when the wheel was revolved the 
necessary distance. Various brands of high-speed steel 
are employed, and, as a fact, we noticed that the speeds 
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worked at were high all round. In the third bay, count- 
ing from the office side, we saw an interesting series of 
bevel wheel teeth planing machines. These have the 
correct movement so as to give the teeth the proper 
shape. In the case of some it is the tool which moves ;. 
in that of others the work, so that in either case the 
resultant shape is right. Here especially we were 
struck with the high speeds worked at, and this was a 
case in which one man was responsible for setting the 
whole series while they were actually working them. 
The machines which fashioned the teeth with a moving 
tool do so by means of a former, with a wheel working 
upon it. 

The success of such a works as this depends practi- 
cally entirely upon the excellence and accuracy of the 
tools employed. Every possible care and attention seems 
to be bestowed in this direction. The tool room, which, 
by the way, is not enclosed, as is very generally the 
custom, is provided with a selection of good tools. The 
tool store is enclosed, and here the high class of the 
workmanship is apparent. A large stock of different 
tools is kept, and these are all beautifully made. 

A speciality of the firm is raw hide pinions, and we 
saw many of them in various stages of completion. The 
special cutters employed produce a specially smooth 
surface on the teeth. The shavings produced are 
collected and sold after the metal chips from the retaining 
ends have been separated from them. In the same way 
magnetic separators are employed to separate the iron or 
steel turnings from those of brass or gun-metal. 

Turning once more to the plan, there will be noticed a 
joiners’ shop by the side of the engine-house. Here the 
necessary patterns for the wheels turned out are made. 
On the other side of the engine-house is the fitters’ shop, 
and beyond that again the brass foundry. Here there are 
five pot furnaces, and we understand that the usual 
output is about two to three tons of castings per week. 
Next to the brass foundry is the tool-hardening and 
tempering shop, where there are several blowers, mufile 
furnaces, kc. Herealso there is a blower for supplying the 
necessary blast for the blacksmiths’ shop, which is next 
door. In this there are two fires. Beyond this, again, is 
the steel store, in which there is a circular cold iron 
store. 

Right over in the other corner of the building is the 
testing room. Here there is a 43 horse-power gas engine, 
and by its means tests are carried out on the various 
gears produced. Next to it is the store-room, and along- 
side this is the painting and packing department, which 
is provided with a loading crane. It will be noticed that 
the tramlines are so arranged that all goods going out 
must first of al! pass the shipping office, where they are 
checked. We were informed, also, that the process of 
checking and testing all goods before they went into 
store was most rigorously carried out. 

The firm is most considerate of its workpeople. Above 
will be seen two engravings, one of which shows the 
workmen’s dining- room and the other their reading 
room. The workmen’s dining-room and club is situated 
beneath the offices, It is run entirely by the men 
themselves, and we understand that it just pays its way. 
Electric light and gas for cooking are given free by the 
firm. Ample provision of wash-basins is made, and 
each workman has his own locker. The timing in and 
out is done by means of a Rochester recorder. 

It is not necessary for us to make many remarks upon 
the work turned out by this firm. It is sufficiently 
well known. We need only say that it is of high class, 
and there is every reason because of the tools and the 
way they are employed why this should be so. 








THE GORDON BENNETT RACE. 
Moror car racing has long since passed the stage when 
an examination of the competing vehicles allowed of 
interesting data being obtained as to the course of 
development in automobile construction. So long as 
manufacturers were able to race their cars over 
straight roads, they found it to their interest to build 
machines capable of travelling at the highest possible 
speeds, and with this end in view they carried the con- 
struction of high-powered engines to extraordinary 
lengths, sacrificing everything to mere engine power, and 
running several vehicles in the hope thas one, at least, 
would have sufficient luck to get through to the finish. 
To prevent that construction of abnormal and perfectly 
useless speed machines a weight limit was fixed. This 


had an excellent result for the time being, in the sense | g 


that manufacturers rather than use smaller engines, 
were obliged to make a careful selection of metals the 
best suited for motor car construction, and strove to 
economise power as much as possible by testing and 
comparing the different systems of transmission. This 
was the period of motor car refinement, when every race 
saw something new in constructional details, and the 
progress thus accomplished is seen in the fact that the 
racing motor car of to-day is far more powerful and 
speedier than anything turned out five years ago. At the 
time when manufacturers were not limited by weight, it 
was regarded as a particularly bold enterprise to build 
cars with engines of 80 horse-power; now-a-days vehicles 
are built with engines of 130 horse-power, and it is 
certain that if racing continued along its old lines over 
straight courses we should be seeing cars propelled by 
200 horse-power engines. Drawings for such vehicles 
had, indeed, been prepared at the time the Automobile 
Club of France deemed it prudent to stay this dangerous 
tendency towards increasingly high speeds, by running 
the Gordon Bennett race over a course that would keep 
down the average to a reasonable limit. 

The suppression of straight away races marked the end 
of the technical interest in motor car racing. After 
trying innumerable designs and systems, until the racing 
car became absolutely distinct from the touring vehicle, 
the maker was obliged to return to standard patterns, 
until now there is little difference between the racing and 





touring cars except in engine power and dimensions. 
What is more, all the countries are constructing cars upon 
similar lines, with the result that there was a singular 
uniformity in the general construction of the vehicles 
competing for the Gordon Bennett Cup. The differences 
lay chiefly in points upon which makers still have 
opinions of their own, such as the ratio of stroke to bore 
and the compression. The majority of makers favour a 
high angular velocity in their racing engines for the sake 
of the higher power that can be obtained with a given 
weight. A few prefer the “square motor,” in which the 
stroke is the same as the bore. As for the compression, 
the French makers are generally of the opinion that this 
should not be high, owing to the liability of the engine 
overheating under conditions where it is constantly 
developing its full power. A departure from this practice 
was seen in the Italian cars, which ran with much higher 
compressions than what are regarded as desirable by 
French makers. For this reason they did not consider 
that the Italian cars would finish the course, As events 
proved, it is by no means certain that the Italians are 
altogether in the wrong with their high compressions, and 
it would be interesting to learn exactly the circumstances 
under which the “ Fiat” of Lancia dropped out of the race, 
when he was twenty minutes in advance of the ultimate 
winner, just as the Italian was terminating the third 
round. The explanation given is that Lancia was stopped 
by a broken radiator when the engine seized. The other 
two “ Fiats,” however, secured the second and third places, 
and their performances still leave the advantage or other- 
wise of high compressions an open question. 

The interest of the Gordon Bennett race lay in the new 
conditions that were imposed upon makers by the selec- 
tion of the Auvergne circuit. As the course is a zigzag 
one through a mountainous country with close upon two 
hundred turnings, many of them sharp and extremely 
dangerous, which had to be covered four times, there 
could obviously be no question of such high speeds as 
have been attained in past races. The maker was set the 
problem of designing a car that would travel at the 
maximum speed possible on such a course, that would 
take the bends with safety at the highest permissible 
speeds, that would be handy and strong enough to stand the 
enormous strains of racing over such a tortuous course. 
The net result was the production of a car with a low centre 
of gravity, a wheel base no longer than was absolutely 
necessary, and a frame of far more solid construction 
than we have been accustomed to see in racing machines. 
It was, in fact, simply the ordinary type of touring car 
adapted for racing. France had her two Richard-Brasiers 
and De Dietrich, the last with a 130 horse-power engine— 
the most powerful in the race; England was represented 
by two Wolseleys and the six-cylinder Napier; Italy had 
three “ Fiats” ; Germany and Austria sent six Mercédés; 
and America two Pope-Toledos and a Locomobile. 

The fact of these new conditions of racing giving more 
prominence to solidity of construction than mere speed 
so far facilitated the problem that the chances of the 
different countries were fairly equalised. They could all 
build cars capable of travelling up to the comparativel 
low average speed possible over such a course, althoug 
some would necessarily do better than others on the long 
up grades; and the international industry has so far 
developed of late years that there is now little to choose 
between the leading cars manufactured in different 
countries. All this tends to minimise the value of racing, 
if not to render it entirely unnecessary. The only thing 
that can be said in favour of racing is that it gives new 
makers an opportunity of gaining experience, and of 
enabling them, by a lucky win, to take a leading position 
in the trade. So far as established firms are concerned, 
they have already learned as much as they can from 
speed contests, and they admit that they look upon 
racing solely as a means of advertising their cars. The 
Gordon Bennett Cup race has, indeed, of late years been 
ostensibly a “criterion of international supremacy.” 
Even this character of racing is being lost with the 


necessary modifications that have had to be carried out, 


whereby races are organised on circuits railed off and 
guarded by soldiers at enormous expense. The contest 
in the Auvergne has shown that there are other countries 
besides France capable of building powerful and reliable 
cars, and any difference between them is so small that 
the success of one or the other is largely a question of 
luck. Even the public will see this before long, and as 
soon as racing diminishes in value as an advertisement 
it will come to be regarded, if carried on at all, simply as 
a means of keeping interest alive in automobilism 
enerally. 

How little the mechanical qualities of a vehicle are 
responsible for success in racing was proved by the events 
in the Auvergne contest. It would be strange indeed if 
an industry which has grown so rapidly with the accu- 
mulated experience of many hundreds of makers were 
unable to turn out cars capable of running at full speed 
for the comparatively short distance of 325 miles. en 
touring vehicles are able to travel many thousands of 
miles, there should be nothing remarkable in the feat of 
turning out cars that will not collapse during a few hours’ 
run. It is true that the test is a severe one, though by 
no means more severe, relatively, than that to which & 
destroyer or other high-speed craft, for example, is sub- 
jected before being put into service. Nothing is prepared 
with so much minuteness as the racing car; it is “tuned 
up ” to perfection, and is kept in that state by the driver 
and mechanic, who leave nothing to chance. When cars 
are constructed upon the same principle, and are built in 
much the same way, it follows that they should give 
similar results, and judging from the behaviour of most 
of the cars, there was obviously little to choose between 
them, so far as their mechanical qualities were concerned. 
No one who watched the running of the Richard-Brasier, 
Mercédés, De Dietrich, and “ Fiat” cars would say that 
one had proved itself to have better engines and a higher 
efficiency than another. Some were driven by more 
expert drivers; others had very bad luck. There were 
remarkably few mechanical troubles of any kind in the 





race. Two of the American cars dropped out from engine 
troubles, and the “ Fiat,”. which looked like winning easily, 
was smnpes by a broken radiator; but the other me- 
chanical difficulties were of a minor character, one car 
having broken springs, another trouble with the change. 
speed gear, while the Napier engine stopped frequently 
through the carburetter being slightly damaged. The 
only serious difficulty arose from the pneumatic tires, 
which proved an absolute failure over a gourse where the 
cars were constantly skidding around bends. It is im- 
possible that a pneumatic tire can stand such a strain for 
any length of time. The most successful cars were those 
for which exceptional arrangements were made for 
changing the tires on each round. In the case of one 
make of tire there were twelve men engaged simul- 
taneously on each vehicle, four raising the car with jacks, 
four gashing open the hot tires with knives like smal! 
reaping hooks, and four ready to put new tires on the 
rims, the whole operation occupying less than four 
minutes. The Gordon Bennett race was really a contest 
of tires. Those competitors who did not have the same 
facilities were left hopelessly out of the race. One of the 
Mercédés cars was stopped by burst or punctured tires 
nine times on the first round, and, in fact, these troubles 
were almost the sole cause of the utter collapse of the 
Mercédés vehicles. If racing tended to the development 
of a pneumatic tire that would stand the work it is 
subjected to on high-speed vehicles there might be some 
value in races, but there is nothing yet to lead to the 
hope that a material will be found to replace satisfactorily 
rubber in an air tire. 

Those makers who have had the longest experience of 
racing are generally agreed that the automobile industry 
has now passed the stage when it can derive any profit 
from long distance speed contests. Least of all can 
races be regarded as a satisfactory means of testing the 
comparative efficiency of cars. While a car must 
necessarily be good to win, there are others equally good 
that fail to get through a race from causes independent of 
the mechanism. It is for this reason that the French 
have objected to the Gordon Bennett Race being raised to 
the level of an international criterion. They would only 
continue participating in this classic race on condition 
that each country was represented by a number of 
vehicles in proportion to the interests it had at stake. 
As the foreign clubs could not accept such conditions, 
France officially withdrew from all future Gordon Bennett 
Cup races a few days before the contest was decided ; and 
now that the trophy has been won again for France by 
Théry, on his Richard-Brasier car, it will be handed bac 
to the donor. Whether or not the foreign clubs will 
endeavour to keep up the traditions of the past by 
running off the annual cup race, it is certain that the 
trophy has had its day as a criterion of automobile 
supremacy ; and in organising their Grand Prix next year 
the French will have no other object in view but to 
advertise their vehicles and keep popular interest alive in 
the motor car. 








DOCKYARD NOTES. 


THE French fleet gathered at Brest aroused as much 
interest in the British visitors as the British ships did to the 
French. Special interest—a correspondent informs us—was 
evoked by engine-room comparisons. The British ships are 
chiefly those with cylindrical boilers, with a mixed installa- 
tion of Babcock and Wilcox, with cylindricals in the King 
Edward. In the French ships there were no cylindrical 
boilers at all, and the water tubes were Belleville and 

rafel d’Allest chiefly. The former was tiie type in favour 
with the French. The Lagrafel—a now extinct type—being 
credited by some of the engineers who worked it with a 
tendency to ‘‘do very well, then suddenly become hopeless.’’ 
The verdict on the Belleville —_— to be: ‘‘ Give it plenty 
of work, it is all the better for hard work,’’ a remark that we 
have heard in the British Navy also. Some remarkable 
results were alleged for the Bellevilles of the Bouvet in the 
way of economical coal consumption due to the scientific 
spreading of coaf, which the French have reduced to a 
fine art. We, of course, have secured over 30,000 horse- 
power for an expenditure of twenty tons of coal in 
the Drake, but the French goer claim better 
results than that, something like half-a-ton per 1000 horse- 
power per hour. Possibly French tons are meant and French 
horse-powers, which might make a slight difference. Our 
Majestics average about a ton per 1000 horse-power; the 
Drake about two-thirds of a ton. me of our people inclined 
to polite scepticism about the half ton, though no investiga- 
tions could bring the amount up to thetwo thirds. Certainly 
the skill displayed by the French is remarkable. There is a 
legend that the stokers collect the more ‘‘nobbly ’’ bits of coal 
dust from the floor of the boiler-rooms and then fling it on as 
a ‘‘firing.’’ This is apochryphal, no doubt, but unquestion- 
ably their scientific economy is very remarkable. 


In connection with the King Edward one curious instance 
occurred. An engineer from one of the Lagrafel d’Allest 
ships got up 4 prodigious argument to prove that the 
Babcocks were the Lagrafel d’Allest redivivus, but whether 
he succeeded in proving his point our correspondent does 
not say. 


Tue French guns came in for admiration on account of 
their length ; but the rate of fire seems unequal to our own. 
As in engineering so in gunnery, the French gave the impres- 
sion of being more scientific in their methods, or rather— 
since that does not quite convey the impression—to have 
more fully assimilated the fact that the modern sailor, what- 
ever name he may go by, is in substance an engineer, Com- 
pared with our people, the French seem to be more of engineers 
and less of ‘‘seamen.’’ Yet the conception that they were 
‘*all theory ’’ did not long hold water. A respect for the 
engineer, as opposed to the man who is not an engineer— 
using the word in its most general and widest sense—seems 
likely to be one of the chief things that the British will carry 
away from Brest. Our correspondent also broached a some- 
what novel proposition to the effect that the seeds have 
possibly been sown for Anglo-French engineering enterprise 
on the grounds that each has something that the other lacks, 
and that a combination of the two might have great commer: 
cial advantages, 
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RAILWAY MATTERS. 


A SeLect Committee of the House of Lords has passed 
the Baker-street and Waterloo Railway Bill authorising a subway 
at Charing Cross for foot passengers. 


Two new De Glehn four-cylinder compounds have now 
been completed for the Great Western Railway, and will take their 
turn in hauling the long-distance West of England expresses. 
— ae a powerful than La France, and bear the numbers 
108 an . 


Tue Prussian State Railroads have been making 
extensive experiments on the sizes most suitable for broken stone 
billast. The conclusion is that the prices should not be smaller 
than lin. and not larger than 2hin. cubes. If larger they cannot 
be tamped without breaking. 


To build a railway from Khartoum to the Victoria 
Nianza, says Slatin Pasha, would be throwing away money, and if 
built it probably could not be worked during the rainy season, 
But the contemplated ulation of the Nile above Khartoum 
would open navigation a long way in that direction, though the 
work is intended primarily to increase the water supply lower 
down, 


THE Long Island Railroad, part of whose lines is being 
equipped with electricity, will introduce an innovation in inspection 
service by putting in a line of telephone stations and installing 
two gasoline motor cars, The telephones will be 2000ft. apart. 
The motor cars will be in constant service and immediate touch 
with headquarters by means of the telephones. They will carry 
gangs of workmen and necessary tools, and will make 30 miles an 
hour. 


A rarLway, to be eventually worked by electricity at the 
speed of 160 km. (= 100 miles) per hour, is projected between Luvain 
and Welkenraedt, on the Belgo-German frontier, for shortening 
the distance between Brussels and Aix-la-Chapelle, as well as the 
heavy gradients on the existing line, and a long incline of 1 in 30 
between Ans and Liige. The new route is practicaliy level, but it 
would be nece to construct a long viaduct over the Geer 
Valley at a cost of £3,000,000, besides a bridge over the Meuse, 


Accorp1nG to the published accounts, the gross revenue 
earned on the Swiss Federal Railways in 1904 came to 114,631,784f., 
vhile expenses segregated 77,587,053f., leaving 37,044,731f. as net 
revenue. After deducting interest and amortisation charges, 
there is left a final surplus of 60,735f. The year 1904 is the first 
in which the nationalised system has been entirely worked by the 
Confederation. The net receipts have fallen off to the extent of 
one and a-half million francs, while interest charges are still 
rising. 

At the close of 1903, according to the statistics 
gathered by the Archiv fir Lisenbahnwesen, there were 
534,232 miles of railroad in the world, and in each of its grand 
divisions the number of miles was as follows:— Europe, 186,718; 
Asia, 46,531; Africa, 15,562—Old World total, 248,811. North 
America, 239,015 ; uth America, 29,858; Australia, 16,608— 
New World total, 285,481. Thus North America has 52,297 miles 
more than ——_ and the new quarters of the world 36,670 miles 
more than the old, , 


Tue production of all kinds of rails by the United 
States in 1904 amounted to 2,284,711 gross tons, against 
2,992,477 tons in 1903, a decrease of 707,766 tons, or 23-6 per cent. 
The total production of open-hearth steel rails in the United States 
was 145,883 gross tons, against 45,054 tons in 1903, 6029 tons in 
1902, 2093 tons in 1901, and 1333 tons in 1900. The maximum 
production of open-hearth rails was reached in 1904; prior to 
1903 the year of next highest production was 1881, when 
22,515 tons were made, 


Tuer Massachusetts House has passed to be engrossed 
the Bill relative to the construction and operation of street railways 
upon private lands. Under the present law, such taking is allowed 
only for the avoidance of curves or grades. This Bill allows street 
railways to take any land by lease or purchase. It does not, how- 
ever, allow the taking of land by eminent domain, but if the street 
railway can purchase or lease land it could build a road across 
country in the same manner as under the Eminent Domain Bill. 
The Bill has already passed the Senate. 


Tur Japanese Government have placed with Brown, 
Marshall and Co., an order for 550 provision wagons for the 
Manchurian Railway. They are to be delivered at the rate of 
forty per month, and are being shipped from Hull to a secret 
destination. They are practically covered goods trucks, similar 
in pattern to the lish type, but built to the Japanese standard 
gauge, which is narrower than the Russian. It is the intention of 
the Japanese authorities to convert the stretch of line from 
Mukden to Harbin to their own gauge, and further orders for 
rolling stock are expected. 


A coNSULAR report states that a contract has been 
entered into between the Ferrocarri] Urbano de Lima (Peru) and 
the Provincial Council substituting overhead trolley for horse 
traction on all the street railways of Lima—about sixteen miles in 
extent. The new system is required to be in operation within two 
years from the signing of the contract, and 3-1 miles of new road 
between the specified points in the city must be in operation 
within the following five years, A new company, representing 
American and loca) capital, succeeds the old one, and the electric 
and other new material required has been ordered from the 
United States. 


Tue work on the Seoul-Wiju line has been undertaken 
by the Japanese military authorities and is being pushed on as 
rapidly as possible. A sum of £1,600,000 was appropriated in 1904 
for the purpose, and it is stated that upwards of 30,000 coolies 
have been employed on the line. As the country to be traversed 
is easier than that on the Seoul-Fusan route, great progress has 
already been made. The section to Pyeng Yang is practically 
finished, and the whole line will doubtless be completed during 
1905. The distance from Seoul to Wiju is about 300 miles; from 
the latter place an extension across the Yalu River will probably 
be eventually made to connect with the Manchurian Railway. 


AccorvinG to the Railway News, the officials of the 
North-Eastern Railway Company are considering the introduction 
of a new type of high capacity wagon for dealing with bulky 
articles, in which there is a oo traffic between certain points of 
their system. The new wagon will be 40ft. long over all, and will 
be carried on two four-wheel bogies. It will be fitted with both 
the vacuum and Westinghouse brakes in duplicate, and will have 
two side double doors on each side, about 5ft. wide. The wagons 
are to be 8ft. wide, and 12ft. 3in. from the rail level ; the roofs are 
to be fitted with two sliding tops in order that the contents may 
be raised directly from the interior by hoists where necessary. 


Tae train which leaves Brussels at 7.31 a.m. for Lidge 
and Verviers is the fastest and heaviest express on this line, requir- 
ing two powerful English engines, which have difficulty in keeping 
time. The inspecteur de la traction, or | tive superi dent 
has made some trials i 





with a powerful express engine, made at the 
Ateliers de Construction de la Meuse, which, unaided, gains ten 
minutes in the run between Brussels and Ans, near Litge. The 


new engine weighs 83 tons in running order, and exerts a tractive 
effort of 11} tons, against six tons by the so-called English engines. 
It is fitted with superheater and four cylinders, working on to-six- 
coupled wheels, mearly 2 m. in diameter, with a bogie in 


NOTES AND MEMORANDA. 


A concrete chimney 807ft. high has been completed 
recently for a Tacoma smelter. It is said to be the highest of its 
kind in the world. 


CoRNELL’s graduating list for this year shows 205 
mechanical—including electrical—engineers and eight masters of 
mechanical engineering. 

Upon the recommendation of the Electricity Com- 
mittee, the Manchester Corporation has decided to reduce the 
charge for electric current for lighting from 54d. to 44d. per 
unit from September 29th. 


THERE are now 224 American-built turbines of over 
350,000 horse-power capacity in operation in the United States, of 
which four are 5500-kw. machines, ten are 5000-kw., four are 
3000-kw., thirteen are 2000-kw., and nineteen are 1500 k.w. 


Accorp1nG to the statistical report of the American Iron 
and Steel Association for 1904, the production of pig iron was 
16,497,033 gross tons, against 18,000 252 tons in 1903. The 
—— omen was 16,679,555 tons, compared with 
18,039,909 tons in 1903, 


Tue total rainfall of Bombay, for the year 1904, 
amounted to only 33-4in., being 41-7in. below the normal value 
for twenty-four years—1873-96 ; this is the smallest fall recorded 
at the observatory. Milne’s seismograph registered thirty-five 
earthquakes during the year. 


Enouisu shipbuilders in June put into the water 31 
vessels, of about 100,007 tons gross, as compared with 27 vessels, 
of 56,403 tons gross, in May, and 25 vessels, of 55,337 tons, in 
June last year. For the six months English builders have launched 
164 vessels, of 397,568 tons gross, as compared with 150 vessels, 
of 334,149 tons gross, in the corresponding period of last year. 


A RECORD was recently taken, from nine in the morn- 
ing until nine in the evening, of all vehicles passing to and from 
London along the main Bath road through Hounslow, and the 
statistical results were as follows :—Cycles, 4577 ; motor vehicles, 
557 ; electric trams, 407 ; horse vehicles, 209 ; totai, 5750. These 
resultsshow the enormous strides that have been made in mechanical 
traction. 


Tue 750 horse-power compound tandem engine, made 
by Carels, of Ghent, and shown by them at the Litge Exhibition, 
described and illustrated in THE ENGINEER of June 30th, has been 
acquired for electric lighting by the Belgian State Railway Ad- 
ministration ; and the 500 horse-power Diesel engine, made and 
exhibited by the same firm, has n purchased by the Ougrée- 
Marihaye Company. 


Or the total production of pig iron in 1904 over 55.1 
per cent. was Bessemer and low phosphorus, as compared with 
over 55-4 per cent. in 1903; nearly 23-2 per cent. was foundry, 
against 24-4 per cent. in 1903; 15 per cent. was basic, against over 
11-3 per cent. in 1903; 3-3 per cent. was forge; 1-3 per cent. was 
spiegeleisen and ferro-manganese, and almost 1-6 per cent.was 
malleable Bessemer. 


Tre Barnard medal of Columbia University has just 
been awarded to Prof, H. Becquerel for ‘‘ important discoveries in 
the field of radio-activity, and for his original discovery of the so- 
called dark rays from uranium, which discovery has been the basis 
of subsequent research into the laws of radio-activity, and of our 
present knowledge of the same.” The medal has been previously 
awarded to Lord Rayleigh, Sir William Ramsay, and Prof. Réntgen. 


Improper firing has a great deal to do with the exces- 
sive smoking of furnaces on warships, and a skilled fire-room 
force is an absolute necessity if the best results for steaming 
and keeping down the smoke are desired. According to the 
Army and Navy Journal, it has been found after experiment that 
the excessive smoking of the United States battleship Maine 
was due to faulty firing, and with proper firing it has been 
found that she does not emit any more smoke from her stacks 
than other vessels. 


Tue Board of Consulting Engineers for the Panama 
Canal has been announced as follows: Major-General George W. 
Davis, U.S.A., Brigadier-General Henry L. Abbot, U.S.A., Alfred 
Noble, William Barclay Parsons, William H. Burr, Frederick P. 
Stearns, Joseph Ripley, Herman Schussler, Isham Randolph, 
Henry Hunter (nominated by the English Government), Herr 
Eugene Tincauzer (nominated by Germany), M. Guerard 
(nominated by France), and M. Quellennec. The fourteenth 
member will be named soon by the Netherlands Government. 


THE report on the condition of the metropolitan water 
supply during the month of May, 1905, by the Water Examiner 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the 
month was 131,463,371 gallons ; from the Lea, 50,255,532 gallons ; 
from springs and wells, 51,564,258; from ponds at Hampstead 
and Highgate, 63,089 gallons. The daily total was therefore 
233,346,250 gallons for a population estimated at 6,704,729, repre- 
senting a daily consumption per head of 34-80 gallons for all 
purposes, 

TxE Brooklyn Heights Railroad Company has recently 
ordered two 7500 kilowatts turbine type generating units from the 
Westinghouse Companies. These claim to be the largest gener- 
ating units of the turbine type in the world. With the guaranteed 
overload capacity of 50 per cent., the turbines will thus be capable 
of developing 16,000 brake horse-power, and about 10,500 brake 
horse-power on normal load. The turbines will operate on dry 
steam at 175 1b. pressure and a vacuum of about 28in. Three- 
phase, 25-cycle current will be generated directly at 11,000 volts 
for distribution to the line. 


Tue charges for electrical energy for lighting and 
power in Mansfield have been revised. For lighting purposes the 
Corporation continue to charge 7d. per unit for current used during 
each quarter not exceeding the equivalent of 100 hours of supply 
at the maximum demand ; for any further quantity the price 
been reduced from 2d. to ld. per unit. For power the charge for 
any quantity used during each quarter not exceeding the equiva- 
lent of 100 hours of supply at the maximum demand has been 
reduced from 6d. to 4d. per unit, and for any further quantity the 
charge wili be 1d. per unit. 


Tue Thames Conservancy Bill for the deepening of 
the river channel from the Nore to Gravesend, a distance of 
21 miles, is now before Sir Sir J, Brunner’s Select Committee of 
the House of Commons. It is proposed to dredge a channel 
1000ft. wide and 30ft. deep at low water, and to defray the cost 
by levying double tonnage dues for a period of three years. It is 
estimated that £200, will be required for dredging plant, 
£49,000 per annum for three years for dredging operations, and 
£9500 per annum for the same period for interest and redemption 
—a total outlay of £375,000. 


INFORMATION received from the President of the Inter- 
national Aéronautical Committee states that in the months of 
January to April last the average monthly number of stations 
participating in the balloon and kite ascents was sixteen ; kite 
observations were made each month at Oxshott by Mr. Dines, and 
at Aldershot, by the military balloon section, in February and 
March. The most notable heights attained, by means of unmanned 
balloons, were 19,420 metres at Strasburg, and 21,733 metres in 
Berlin, In April kite and unmanned .balloon observations -were- 





MISCELLANEA. 


A vote of the ratepayers of Shrewsbury is to be taken 
with regard to the two alternative water-supply schemes which are 
under consideration. The upland scheme is estimated to cost 
£148,000 ; the other, which provides for taking the water from the 
river Severn, £88,000. 


Unper the direction of the U.S. Bureau of Yards and 
Docks work has been begun on the new central power plant at the 
Pensacola Navy Yard, which is to cost about £36,000, and on the 
new power age at the Charleston Navy Yard, which will cost 
approximately £25,000. 


Tue new Cunarder, which is to be the largest ship ever 
built, and which John Brown and Co, are to construct at Clyde- 
bank, will be 780ft. long, will have four propellers, and will 
take about thirty months to build ; 60,000 horse-power is. to be 
developed by her turbine machinery. 


An important development is taking place at Messrs. 
Cammell, Laird and Co.’s Cyclops Works, where the old armour 
rolling P wer is being replaced by one of the latest type. Messrs. 
Davy Brothers, Limited, of the Park Ironworks, Sheffield, are 
building the plant, and the work is being carried out as rapidly 
as possible, 


AN arrangement has been made for the supply of 
current for power to Seaton Carew Ironworks by the West 
Hartlepool municipal electricity department. The new main for 
this supply will cost nearly £4000, but an addition of from £1200 
to £1500 to the annual revenue is expected to result from this 
single consumer. 


Dvurine last month Scotch shipbuilders launched 29 
vessels, of about 48,225 tons gross, as compared with 40 vessels, of 
41,410 tons gross, in May, and 25 vessels, of 32,308 tons gross, in 
June last year. In the six months Scotch builders have launched 
152 vessels, aggregating 259,860 tons gross, against 169 vessels, of 
206,267 tons gross, in the first half of last year. 


CaLcULATING the area of arable land in Russia at 
203,000,000 acres, it will be found that Germany raises a larger 
harvest of various grains and potatoes from little more than one- 
fifth of the same area. The progress of education will undoubtedly 
increase the productivity of the soil, and much may be hoped from 
the spread of co-operative ideas among the peasantry. 


A secoyp Bill relating to canals has been introduced 
in the House of Commons, with the object of. providing a strong 
central canal trust for the purpose of obtaining power to take 
over, improve, and manage certain canals between the principal 
ports of England, and to acquire others, in order to establish a com 
plete system of water inter-communication. The Manchester Ship 
Canal is exempted from the operation of the Bill. 


AN interesting ceremony is to take place to-day at the 
Spa Pump Room, Clifton. It is the occasion of the unveiling of a 
tablet to be erected at 3, Rodney-place, Clifton, a house where 
lived Sir Humphry Davy, Dr. ‘Thomas Beddoes, Thos. Lovell 
Beddoes, and his aunt, Maria Edgeworth. The tablet has been 
erected by the Clifton Improvement Association, and the chair 
will be taken on this occasion by the Right. Hon. Lewis Fry, P.C., 
president of the Association. 


THERE are now forty large ore-carriers under construc- 
tion in Lake shipyards, some of which will be out this season, 
though a number will not be ready for work unti] next year. 
These vessels will have a total carrying capacity of 360,500 tons of 
iron ore. As each can easily make twenty trips in a season, they 
represent an addition of 7,210,000 tons to a year’s movement of 
ore from the Lake Superior county, The Lake fleet of 1906 will 
be able to move 45,000,000 tons of iron ore. 


Tue production of petroleum in 1902 in the Caucasus 
was 10,766,350 tons, 428,600 tons less than in. 1901. The output of 
the first ten months of 1904 was 8,500,000 tons, in the correspond- 
ing period of 1903 it was a little over 8,000,000 tons. Thesymptoms 
of exhaustion in the Baku region have stimulated an interest in 
other fields. At Chiniion, in the Marghilan district of Turkestan, 
in September, 1904, after three years’ working, oil spouted in a 
jet 9 fathoms high from a depth of 133 fathoms, 


Economica and rapid welding of tubes is done at the 
Brightwood shops of the Big Four at Indianapolis. In the first 

lace, tubes are cut off with a circular cutter, as usual. The 
a ah is done in a coke fire, after which they are scarfed and 
the safe end put on. Then they are brought to a welding heat 
in an oil furnace, the welding being done under rollers, and then 
swaged under a pneumatic hammer fixed over an anvil. Accord- 
ing to the Jron Age, the process is very rapid, and this single 
small plant is capable of doing all of the work that is needed on 
the road. 


CONSIDERABLE activity has been shown in the conduct 
and progress of irrigation operations in the Bombay Presidency 
during 1903-4, the areas irrigated in connection with major works 
in the Deccan and Gujarat and in Sind covering 1,473,303 against 
1,280,588 in the previous year, or an advance of 192,715 acres. 
This increase, however, is mainly due to works in Sind, while in 
the Deccan and Gujarat the acreage shortened from 62,258 in 
1902-1903 to 56,711 in 1903-1904 ; Sind standing out prominently 
in contrast with 1,473,303 in the year under review and 1,280,588 
in the preceding twelve months. 


Tue British Consul at Portland, in reporting on the 
trade of Oregon, Washington, and Idaho, states that Cardiff 
anthracite coal is imported for the use of Puget Sound Navy Yard, 
and is also required by the gasworks. British Columbia coal is sold 
for steam, and Australian, to a considerable extent, both for steam 
and domestic use. Imports of foreign coke increased considerably 
in 1904. The British trade in this article was nearly three times 
greater than in the previous year, that of Germany being only one- 
fourth more, and of Belgium 50 per cent. increase. The German 
coke, he adds, is well liked, and can generally be laid down some- 
what cheaper than British. 


Tue Berlin correspondent of the Times states that in 
the Rubr coal-mining district the general situation is assuming, 
contrary to ordinary experiences at this time of year, a most 
favourable complexion. During the second half of June there has 
been an increased demand and a better output. For weeks past 
there has been no necessity to suspend or to curtail production in 
any of the mines, and the export trade to foreign countries is 
rising. Large quantities of coal for industrial purposes are con- 
tinually being sent into Holland, while Belgium, France, and 
even England are gradually drawing more and more upon the 
mines of the Ruhr country for their coal, 


A morTor fishing boat has been secured by the Con- 


ted Districts Board of Scotland, and is controlled by the 
ttish Fishery Board. She is about 80 tons displacement, 75ft. 


long by 22ft, beam, and she has been fitted with a Dan type motor, 
burning paraffin oil, and developing 24 horse-power at 300 revolu- 
tions, ith this power she can obtain a speed of five knots in 


calm weather, and the engine, of course, is only for use when the 
wind fails, The motor does not interfere with the sailing qualities 
of the boat, and takes up no more room than a portion of the 
ballast usually carried. The idea, says the Times, is to enable 
individual crews to compete with the steam “drifters” and to get 
their catch to market as early as the latter. If the Pioneer 
proves a success on the fishing grounds to which she is now being 
dispatchied.-it.is proposed by the Board to assist the fishermen by 








frent, 


made from the Prince of Monaco’s yacht in the Mediterranean, 








fitting a large number of boats with motors, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavs, 7 Kump/gases, Vienna. 
CHINA.—Kgiy anp Warsn, Liurrsp, Shanghai and Hong Kong, 
FRANCE.—Borvagav anp Ongvitiet, Rue dela Banque, Paris. 
GERMANY.—AsHER anv Co,, 18, Unter den Linden, Berlin, 

F. A. BrocxHaus, Leipsic; A. Twurrmuyar, Leipsic, 
INDIA.—A. J. Comprar anv Co., Railway Bookstalls, Bombay, 
ITALY.—Loxgscugr anv Co., 807, Corso, Rome ; Booos Paunua, Turin. 
JAPAN.—Kag.iy ayp Wasa, Liuirep, Yokohama, 

Z. P. Manuva and Co., 14, Nihonbashi Tori Banchome, Tokyo. 
RUSSIA.—O. RickEn, 14, Nevaky Prospect, St. Petersburg. 

§. AFRICA.—Wa. Dawson & Sons, LimirEp, 7, Sea-st, (Box 489), Capetown 

Gorpow anv Gotcu, Long-street, 

R. A. Taompson anv Co., 88, Loop-street, Capetown. 

J. O. Juta anv Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpz. Hoves, Luurrep, Kimberley. 

Apams anv Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon ayp GotcH, Melbourne, Sydney, and Brisbane. 

R. A. Taompsom anv Oo., 180, Pitt-strect, Sydney; Melbourne 

Adelaide and Brisbane. 

Tourwer aND Henperson, Hunt-street, dydney. 

NEW ZEALAND.—Uprom awp Co., Auckland ; Onata, J. W., Napier. 
CANADA.—Mowrreat News Co., 886 and 388, 8. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Turonto. 

UNITED STATES OF AMERICA.—InrzrwaticnaL News Oo., 88 and 

85, Duane-street, New York ; Susscnirriom News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kaiy anp Wa.sa, Liurrap, Singapore. 
OCEYLON.—WusavarntTwa amp Co., Colombo. 








SUBSCRIPTIONS. 

Tas Enutneer can be had, by order, from any ne t in town or 
country, at the various rail stations; or it can, if preferred, be 
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W. B. (Plymouth).—Traversing tables for shifting leads from one line of 
oo another have been in use for more than half a century, notably 
n Paris, 

T. (Isle of Man).—We would suggest that you should write to the 
Secretary of the New England Waterworks Association, 715, Tremont 
Temple, Boston, Mass. 

Junan (Liscard).—The double-acting ratchet brace is a well-known tool. 
The motion is practically continuous. You can obtain one from almost 
apy shop’where engineers’ hand twols are sold. 

A. 8. (Manchester).—We have not heard of the existence of any American 
society under the name of ‘‘The American Engineering Testing Asso- 
ciation,” but the number of sucieties at the other side of the Atlantic 
is very large. Possibly some of our readers may be able tu help you. 

H. O. (Putney).—We illustrated H.M. Scout Skirmisher in our issue of 
March 10th, but we gave no plan of the ship. The “‘ Scout” class of 
ships have low freeboard aft and amidships, with a high forecastle 
and bridge. The draught of the Attentive and Adventure is 13}ft.; 
Sentinel and Skirmisher, 14}ft ; Pathfinder and Patrol, 12}{t. ; Forward 
and Foresight, 13ft. 

H. G. 8. (Glasgow).—You do not give sufficient information. Soda will 
not corrode boiler plates, but it may attack the brass fittings. It is 
quite possible that if you have only recently begun to use soda, rust 
and deposit are being loosene 1 and set afloat in the water. Blow down 
free'y and frequently. You say nothing about the quality of the water. 
If you like to write fully, we shall be happy to give you any further 
information in our power. 


INQUIRIES. 


FORTABLE SURFACE GRINDERS. 


Srr,—Can any of your readers inform us where small hind-controlled 
portable surface grinders for polishing cast iron tables are to be obtained? 
July 10th. W. anv Co. 





AMERICAN WATERWORKS ENGINEERS. 


Sin,—Can any of your readers tell me where to get a directory of 
American waterworks engineers who design and carry out reservoirs, if 
such is in existence —if not, how can I get the addresses of them best and 
quickest ? THORPE. 
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THE MISSING QUANTITY. 


THE animated discussion at Liége, which followed 
the reading of Mr. Mellanby’s paper supplies excel- 
lent evidence that, notwithstanding the advent of 
the gas engine, interest in the steam engine has 
not died out. All the essential parts of Mr. 
Mellanby’s paper we publish; and it is not our 
purpose to refer further to it at this moment. In 
the course of the discussion, however, a good deal 
was heard about the “missing quantity,” a phrase 
somewhat novel, and likely to mislead. We fancy 
that it originated with Messrs. Nicolson and 
Callendar, who define it as the difference between 
the indicated and actual weight of steam passing 
through the cylinder. In practice the indicator never 
accounts for all the steam received. by the engine; 
but the difference must be due to various causes. 
It is estimated on the assumption that steam is a 
permanent gas; that during expansion no liquefaction 
takes place, and consequently that the diagram is 
much ‘etter than it is found to be in practice. The 
difference between a gas diagram and a steam 
diagram is held to be the missing quantity. Why 
steam should be lost or missing is explained in 
various ways by different authorities. Hitherto, 
the accepted theory has been that the loss is due to 


30 | initial condensation in the cylinder, the condensa- 


tion brought about by external. radiation and 
conduction, and the liquefaction due to the perform- 
ance of work. According to Messrs. Callendar and 
Nicolson, it is principally explained by valve leak- 
age, and ‘about this engineers have joined issue. 
Professor Smith has so fully dealt with valve 
leakage recently in our columns that he has left us 
very little to say on the subject. But it is. very 
easy in the prevailing war of words to lose sight of 
some of the facts connected with the performance 
of a steam engine. In that performance valve 
leakage is but an incident. The cylinder receives 
from the boiler at each stroke a given weight of 
steam and water—the water is due to priming or 
condensation in the pipes—and at each revolution 
it delivers to the atmosphere or the condenser pre- 
cisely the weight of steam and water which it re- 
ceived. There is more water and less steam, the 
difference being determined by condensation due to 
external losses brought about by radiation and con- 


vection from the heated surface, and liquefaction, 


due to the performance of work, but the total 
weight is unaltered. These two factors being 
eliminated, it follows that all the steam which 
the engine received from the boiler leaves it as 
steam, and all the water leaves it as water. For 





let us suppose that the engine discharges less steam 
than it receives, then the cylinder must go on 
getting hotter and hotter until condensation ceases, 
as actually happens when an engine is being heated 
up before starting. On the other hand, to suppose 
that it rejects to the condenser more steam than it 
received is to suppose that it plays the part of a 
boiler. The-result would be that it would cool down 
until equilibrium was established. So far, then, 
there is no missing quantity. The phenomenon to 
be explained is the fact that a given weight of 
steam does not give the pra pressure which it 
could give if ri, took place. So far as we are 
aware, the reasons. for this difference were first 
stated by Benjamin Isherwood in his magnificent 
preface to the second volume of “ Experimental 
Researches in Steam Engineering,” in which tbe 
whole theory of the steam engine as now accepted 
was set forth in the most lucid and precise language. 
Thetheory of initial condensation is explained on 
page xxv., at a length too great to quote here. The 
book was published in 1865. Ator about thesame date 
D. K. Clark advanced in this country similar views. 
It is a remarkable fact that initial condensation was 
entirely overlooked by Rankine, and all other 
engineers up to that date; and yet it was a keen 
perception of its influence that led Watt to invent 
the separate condenser. Probably the efficiency of 
his condenser masked the facts. It was assumed, 
generally, that the condenser was so efficient that 
cylinder condensation was quite stopped; and we 
believe that the true influence of the condenser in 
bringing about condensation by cryophorous action 
was not perceived until attention was called to it 
in the pages of this journal nearly forty years 
ago. At first Isherwood’s accuracy was keenly 
disputed. At last it came to be perceived that 
he must be right. Then his views were accepted 
by professors ‘and engineers generally, and very 
elaborate treatises and calculations were made to 
show what the amount of initial - condensation 
must be, and the jacket was.advocated as a means 
of preventing it.. Next came the compound engine, 
and the world was told’ that its economy was 
due wholly to the limitation of range of temperature, 
and consequent reduction of initial condensation. 
All the while the steam engine in practice went on 
falsifying theory and ‘upsetting calculations. Thus 
the initial condensation in the high-pressure 
cylinders of compound and triple-expansion engines 
was actually greater than that in single-cylinder 
engines, reaching in several cases as much as 38 per 
cent. of all the steam admitted. It was a familiar 
fact with sea-going engineers that this cylinder 
always worked wet, sometimes, indeed, being 
drowned with water. We have here, indeed, a 
pretty state of affairs, all the liquefaction and con- 
densation going on just under the conditions least 
favourable thermodynamically to their occurrence. 
No persistent attempt has been made to explain 
the reason why, save by two German engineers, 
whose names have been forgotten, who had the 
hardihood many years ago to point out that as the 
condensation was a function of the weight of and 
surface of metal exposed, ae ‘well as the range of 
temperature, it ought be greater in a compound or 
triple-expansion engine than in one with a single 
cylinder. . ‘Even this left the wetness of the high- 
pressure cylinder untouched. Again, there was the 
powerful influence of minute quantities of water in 
a cylinder, as set forth by Willans, to be explained ; 

and “now, on the top of all this, come Messrs. 
Callendar and Nicolson with ‘the round assertion 
that every one has been mistaken, and that the 
steam supposed to have been condensed really leaks 
through the slide-valve into the exhaust port, and 
so gets lost. If they are right, then the elaborate 
disquisitions with which papers and text-books abound 
on the rate of flow of heat through the walls of a 
cylinder vanish into thin air. The familiar mathema- 
tical investigations of the heat receptivity of polished 
and unpolished surfaces have no more foundation 
in truth than the Arabian Nights. The expensive 
and beautiful experiments carried out by the late 
Bryan Donkin were delusive and useless. Verily, 
we have here indeed an upsetting of ideas, a revo- 
lution in thought; and the remarkable thing is that 
for some forty years at least no one has ever 
dreamed of regarding valve leakage as a matter of 
importance; or as.a factor worth considering in 
dealing with the thermodynamics of a well-made, 
well-conditioned steam engine. 

It is not surprising that engineers refuse to accept 
the leakage theory.as universally true. Even when 
various allowances are made, and it is admitted that 
leakage does take place, the fact remains that 
leakage will not alone explain: why there is a 
missing quantity. Leakage will in no way account 
for the continual discharge of- water from the drain 
cocks of-cylinders. It cannot at the same time 
explain the fattening of the toe of a diagram, and 
a drop of pressure below the theoretical point as 
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soon as the cut-off closes. If, however, our readers 
will turn to page 29 of Mr. Mellanby’s paper, they 
will find there a definite statement of the reasons 
why Messrs. Callendar and Nicolson have advanced 
the views with which they are credited. We quote 
the following paragraph :—‘ Messrs. Callendar and 
Nicolson set themselves to measure the range of 
temperature at various depths within the metal of 
a steam engine, and found that the surface tempera- 
ture, instead of following that of the steam, went 
only through a very small range. Thus, at a speed 
of 70 revolutions per minute, whilst the steam 
temperature within the cylinder varied for 335 deg. 
Fah. to 212 deg. Fah., a range of 123 deg. Fah., the 
temperature of the inside surface of the metal only 
went through 7 deg. Fah. From this it was easy 
to show that only a small proportion of the missing 
quantity was due to condensation, and they 
suggested that the greater part of this missing 
steam was due to direct leakage past the slide valve 
into the exhaust pipe. It followed also from these 
experiments that the rate of condensation of steam, 
instead of being practically infinite as had been 
generally supposed, must take place at a much slower 
rate.’ The all-sufficient answer is, we think, supplied 
by the late Bryan Donkin’s classical experiments 
with his glass steam “ revealer.”” The whole process 
of instantaneous condensation and gradual re-evapo- 
ration was then seen as it went on, stroke by stroke, 
in the beam engine to the cylinder of which it was 
fitted. That the quantity condensed depended on 
the condition of the surface he demonstrated by 
showing that the introduction of a large quantity of 
oil to the cylinder had just the same effect as a 
steam jacket; and we venture to assert, in conclu- 
sion, that few engineers will be prepared to admit 
that almost isolated experiments carried out with 
a small engine have a general application to steam 
engines, or will regard them as overturning the 
views which have so long been accepted by men of 
such eminence as Hirn, Donkin, Dwelshauvers- 
Dery, and Willans, to name only a few among 
many. Much concerning the performance of steam 
in a cylinder remains to be explained. It never 
will be explained until we know better than we do 
what steam is, and what are its internal thermo- 
dynamics. What may come in the future who 
can say? As to the present, we hold that Messrs. 


Callendar and Nicolson have done nothing to 
clear up the mystery of steam, save advance sug- 
gestions which have not been suffered to pass 


without receiving the attention they deserve. 


THE THAMES CONSERVANCY BILL AND SHIPOWNERS. 


Owners of the smaller class of steamers trading 
to the Thames are hardly to,be congratulated on the 
stand they took in respect to the Thames Conser- 
vancy Bill in Committee last week. It is far from 
our intention to side with the Commissioners, or to 
suggest that their dredging scheme is all that it 
might be, or anything approaching what London 
really needs. The constitution of the Conservancy 
is, in certain respects, too antiquated for the present 
day. It is ridiculous, as the Chairman of the Com- 
mittee said, that representatives of the County 
Councils of Gloucester and Oxford, of Berks and 
Bucks, should settle the question of dues on ships 
coming to the port of London. He might well 
have gone further, and criticised such representa- 
tives having any voice at all in governing the Lower 
Thames. Possibly it is this oddness of constitution 
which is in part to blame for the lassitude dis- 
played in the past, and which was so much in 
evidence during the proceedings of the late Royal 
Commission. But the vacillation of the Govern- 
ment has prevented any change in the constitution, 
and the Bill, the preamble of which was held proved 
by Sir John Brunner’s commiitee on Friday, is 
a step in the direction of making amends for past 
inattention. As was stated by Mr. Grenfell, when 
moving the second reading of the Bill in the House, 
he and his colleagues would be content with much 
less than they considered absolutely necessary ; the 
question of cost stood between them and the larger 
scheme they would have liked to undertake. They 
hoped, however, that their present proposition would 
secure for the port of London one advantage which 
it does not at present possess, a wide and deep 
channel between the Nore and Gravesend, so that 
vessels coming up the river might be able to reach 
the latter place at any state of the tide. There 
they will be in a position of safety at any rate, and 
although it would certainly be more desirable 
that vessels should be able to run in from sea 
straight up to the Albert Dock, half a loaf is better 
than no bread. 

So far from this old-world proposition being 
regarded with satisfaction by the traders, strong 
opposition was raised in two quarters, although on 
somewhat different grounds. Messrs. Wm. Cory 
and Sons, Limited, the great coal firm of the 





metropolis, objected because they, as owners of 
some seventy small colliers, would reap no advan- 
tage. Why, then, should they be called upon to 
contribute towards the cost of an enterprise from 
which they could secure no benefit? An increased 
cost in coal of a halfpenny a ton, or even less, 
might make all the difference when competing for a 
coal contract in opposition to railway-borne coal. 
We do not profess to an intimate knowledge of 
this particular industry, but in common with others 
we seem to have heard much in recent years of the 
absolute lack of apparent relationship between the 
selling price of coal and the tenders of coal con- 
tractors. And, apart from this, the London house- 
holder, to whom the maintenance of his port is of 
so much importance, has no mind for farthings 
when coal is concerned. He has to think in 
shillings, and more than twenty of them at that. 
Yet, again, when we come to consider the huge 
quantities of bunker coal required by the large 
steamers frequenting the Thames, we cannot but 
think that the improvement and extension of the 
navigation facilities for such craft is distinctly of 
importance to the owners of the small steamers 
which convey bunker coal from Cardiff and the 
Tyne. Mr. Cattarns, the chief witness for the 
Short Sea Traders’ Association, was also against the 
Bill, but the ground he took up was different. On 
behalf of those for whom he spoke he did not object 
to the increase in dues—in that he saw nothing 
unjust. His objection was to the inadequacy of 
the scheme. Let the Commissioners, he na | be 
bold and go in for a comprehensive scheme at 
once. Then, presumably, would he and his support 
them. This would naturally be more acceptable to 
all of us; but the Conservancy are, after all, the 
custodians of the river; they have to. provide the 
money somehow, and, as we have seen, they 
feared the larger outlay. Whether they were wise 
or not is of small importance now; but the thought 
will obtrude itself that if there was such opposition 
from the coal trade to an addition of a fraction of 
& penny per ton for three years, an additional 
burden would have produced something positively 
appalling in the way of evidence. 

A pleasant contrast to these objectors was the 
attitude of the gas companies. At one time they 
felt very strongly against the measure, but after its 
alteration on the second reading most of their 
objections ceased to have force. They would still 
be hit as the consumers of between three and four 
million tons of coal per annum, but yet they 
recognised that some portion or portions of the 
river Thames ought to be improved for the purpose 
of benefiting the port of London. Therefore, 
although the proposed change would cost them 
£3000 or £4000 a year, they thought the Bill was 
reasonable, and hoping that they would get the 
benefit in any extension in the prosperity of Lon- 
don, they considered the proposal should be carried 
through. Such a spirit as this seems to us to 
deserve commendation. It is certainly in marked 
contrast to that of the shipowners, who, whatever 
their excuse, opposed this improvement tooth and 
nail. It may be objected that the position of the 
gas companies is very different; that if they have 
to pay more for their coal they will secure ample 
compensation in the addition they will make to the 
price of their product. Possibly gas companies are 
not philanthropists. But are shipowners? Are 
coal dealers? Whenever these estimable people 
are called upon to disburse, we sadly fear that 
human nature is such that, by the time the com- 
modity concerned reaches the consumer, the price 
displays an ample use of the multiplication table. 


MOTOR OMNIBUSES IN LONDON. 


At the present time the motor omnibus is under- 
going trial both in London and in different parts 
of the country, and the ultimate results may 
possibly have a far-reaching effect upon the rapid 
transit problem in large cities and for inter-urban 
communication, notwithstanding the existence of 
electric tramways, which should to some extent at 
all events, be the recipients of a portion of the 
passenger traffic brought by feeder lines of self- 
propelled omnibuses. There is no doubt that the 
varying conditions of London streets are quite 
sufficient to test to the utmost both the mechanical 
and commercial capabilities of motor omnibuses for 
dealing with passenger traffic in a satisfactory and 
expeditious manner, and it may therefore be 
assumed that the ultimate fate of the self-propelled 
vehicle for use on ordinary roads will largely be 
determined by the experience which is being and 
will be gained in the metropolis by the operation of 
a large number of motor omnibuses in the course of 
the next few years. It is calculated that there are 
about 5000 horse omnibuses engaged in various 
parts of London, these representing, on the basis of 
ten horses per vehicle, the daily employment of 





50,000 horses. Now, if it were possible to dispense 
with this large number of horses, as, indeed, the 
advocates of self-propelled vehicles sincerely desire, 
it will be at once apparent that a considerable step 
in advance would made in the direction of 
improving the sanitary condition of the streets, to 
say nothing of other advantages. If this object 
could be successfully accomplished it might be 
expected that the hansoms and cabs would not be 
long before they were also supplanted by motor 
hansoms and cahs. In making this statement the 
fact of the existence of electric broughams has not 
been overlooked, although these may be said to 
have created a business of their own, and are not 
substitutes for two or four-wheeled horse cabs, or 
for the electric cabs of a few years ago. We thus 
see what the advent of the motor omnibus on a 
large scale, supported as it is by the increasing 
expansion in the use of heavy types of motor 
vehicles for trading purposes, may possibly lead to 
in a future not far remote from the present time. 
But the whole question in regard to the motor 
omnibus, as in the case of motor vehicles for the 
purpose of trade, rests upon the commercial side of 
the problem, and as the users of the latter class are . 
satisfied, there is reason for assuming that the 
purchasers of the former should be equally content 
with the results. 

The primary point for the consideration of the 
omnibus companies, and also for the builders of the 
motor vehicles, is to ascertain whether the latter 
are commercially successful—whether, after paying 
all working and administrative expenses and other 
charges, there will remain any profits for distribu- 
tion among the shareholders. It is to the interest 
of the makers to construct really serviceable 
vehicles; and the fact that some of the principal 
engineering firms have embarked upon this branch 
shows they are firmly convinced that it has a future 
before it, especially when the expense of mainten- 
ance is undertaken at a fixed rate per mile run. 
Yet the value of the imports of motor cars, including 
the chassis for omnibuses, has advanced by £500,000 
in the first half of the present year, as compared 
with the first six months of 1904, namely, from 
£1,260,000 to £1,760,000. It may, however, be 
expected that the import trade in this respect will 
not be checked until makers in this country are 
fully equipped for the business, although some of 
them are already adequately provided with the 
machinery and plant for the purpose. At the 
recent meeting of one engineering company, the 
chairman informed the shareholders that consider- 
able orders had been received for motor omnibuses, 
and, he added, that it seemed as if the business would 
be a good one in the future. In the case of another 
company the chairman stated that such vehicles 
were being built which possessed features of special 
merit for practical purposes, and that the sudden 
advent of motor omnibuses had caused the whole 
question of locomotion to be re-opened in connection 
with the inquiry of the Royal Commission on 
London Traftic. However that may be, the final 
decision under existing circumstances, and the 
conditions regarding the licensing of motor 
omnibuses by the police authorities, rest with the 
proprietary companies themselves. 

The details in regard to the working by the old 
companies of the comparatively few mechanically 
operated omnibuses in the streets at the present 
time are kept secret. Certainly, no advantage 
would result from any premature announcement of 
the actual working expenses and receipts per mile 
run, but the one important fact stands forth that 
this type of vehicle is generally well patronised by 
the public both in regard to those omnibuses plying 
on the south and the north of the Thames, and 
this leads to the assumption that the income per 
mile run, whatever the expenses may be, is 
tolerably good. We are generally inclined to accept 
with a aoe grain of salt the statements and esti- 
mates made in company prospectuses, and it is 
therefore surprising to learn on the authority of 
the chairman of the London Motor Omnibus Com- 
pany that the earnings of the vehicles running 
between Brondesbury and the Law Courts have 
exceeded the computations set forth in the 
prospectus. In the first three months’ working 
the receipts advanced by twopence per mile run, 
and, in addition to the ordinary omnibus traffic, it is 
said that a considerable amount has been diverted 
from the railway. The chairman of the London 
and District Motor Omnibus Company which is 
expected to work in friendly agreement with the 
previously mentioned company, confirms from 

rivate information the statements in regard to the 
eee receipts derived from the operation of the 
motor omnibuses in general, Such sanguine ex- 
pressions are doubtless highly gratifying to the 
shareholders in the companies ; but they are of no 
practical value in the absence of any sao 
as to the working expenses, It is quite immaterial 
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whether the operating costs are high so long as 
the total receipts are considerably higher, so as to 
yield a profit which after providing for adminis- 
trative expenses and depreciation, would allow of 
the payment of a dividend on the share capital. 
If this object can be successfully accomplished— 
and the public patronage bestowed upon the 
vehicles is largely in their favour—there is hope of 
a considerable development taking place in the 
motor omnibus industry. But the necessary data 
can scarcely be ascertained until a large number of 
vehicles has undergone the test of experience for at 
least a year or two, at the expiration of which 
some information should also be available in relation 
to depreciation. In the meantime, all that can be 
done is to await developments and congratulate the 
companies upon their rosy anticipations of future 
prosperity. 





Ot 


RAILWAY COMPANIES AND THE LAW OF NEGLIGENCE. 


Tue case of Davies v. the Great Western Rail- 
way Company, which was recently tried before Mr. 
Justice Wills and a special jury in the King’s 
Bench Division, involved the question as to the 
liability of a railway company for injuries sustained 
by @ passenger in an accident. The action was 
brought to recover damages against the Great 
Western Railway Company for injuries sustained 
by the plaintiff in the accident which occurred at 
Loughor on October 3rd, 1904. The suggestion 
put forward on the part of the plaintiff was that 
the defendant company was guilty of negligence in 
placing a “saddle-tank engine” in front of an 
express locomotive. It was alleged that oscillation 
set up in the front engine by the water in the tank 
caused it to leave the rails. The railway company, 
on the other hand, called expert evidence to prove 
that saddle-tank engines were by no means unsafe, 
and that out of 284 cases of derailment reported by 
Board of Trade inspectors since 1874 only nineteen 
were cases of dle-tank engines. Again, it 
appears from statistics of the Great Wessern 
Railway passenger service that since 1888 
there were eleven cases of derailment, of 
which two only were of saddle-tank engines, 
although some 39 per cent. of the total number of 
engines in use were of that description. The theory 
of the disaster put forward by the railway company 
was that it was caused either by an obstruction on 
the line, traces of which would be obliterated by the 
débris of the broken train, or else by a broken con- 
necting-rod. As against the probability of this 
being the true explanation, it appeared that there 
was no mark of the broken rod on the footplate, and 
that in sixty-six cases of broken coupling-rods on 
the Great Western Railway in recent years only one 
had resulted in derailment. In summing up to the 
jury, Mr. Justice Wills said:—“To give a verdict 
for the plaintiff you must be satisfied that the view 
put forward by him as to the cause of the accident 
was a correct one. If you remain doubtful; if you 
think that the cause was still left a mystery, the 
defendants are entitled to their verdict.” His 
Lordship then reviewed the evidence, pointing out 
that there was a conflict of testimony as to the 
desirability of using saddle-tank engines for high 
speeds. While the Board of Trade discountenanced 
the practice, the officials of the Great Western 
Company, who had had very great experience, did 
not consider it dangerous. In the event the jury 
found for the plaintiff, who had judgment for an 
amount which had been agreed. Apparently the 
learned judge considered that the question in the 
case was whether there was negligence or not; and 
he requested the jury to answer it. Before criticis- 
ing the decision in the case, a few general obser- 
vations should be made. Although a railway 
company is generally exposed, after the occur- 
rence of a collision or other disaster, to an 
action for negligence, it does not follow that 
because an accident happens the company is neces- 
sarily responsible. Negligence must be proved. 
Coming now to the case of Davies v. G. W. R., one 
thing is quite clear; upon the evidence the jury 
would have been justified in deciding for or 
against the company. Thus, they might have 
come to the conclusion that there was some 
obstruction on the line for which, in the absence 
of proof that it was there through some act or 
default of the company or its servants, the com- 
pany could not have been held responsible. The 
statistics quoted on behalf of the company do not 
afford proof positive, but they throw grave doubt 
upon the proposition that the use of a saddle- 
tank engine is dangerous. Nevertheless, the 
question of negligence or no negligence is eminently 
one of fact for the jury to decide; and as they have 
decided it adversely to the company, it is difficult 
to see how it can legally be called in question. Let 
us, however, brush aside all the evidence relating to 





the use of a saddle-tank engine. Suppose an 
ordinary train, travelling at a reasonable speed, 
were to leave the rails for some inexplicable reason. 
Could the company be held responsible? Itis sub- 
mitted not. The cases which have been. referred 
to make it plain that there must be affirmative 
evidence of negligence. There is a doctrine known 
to the common law as Hes ipsa loquitur, which is 
well illustrated by a case where a brick fell from a 
bridge and injured a man passing along a road 
underneath. It was held that the accident spoke 
for itselfi—that the very occurrence of the accident 
was sufficient evidence of negligence on the part of 
the owners of the bridge. If this doctrine applied 
as between railway company and passenger there 
would never be any necessity to inquire into the 
causes of an accident. It must be assumed, there- 
fore, as a result of the case of Davies v. G. W. R., 
that the use of a saddle-tank engine as the leading 
engine of a fast train has been found, at least by 
one jury, to be negligence on the part of a railway 
company. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


THoseE who had the good fortune to attend the 
meeting of the Institution of Mechanical Engineers 
at Liége will long carry with them most pleasant 
memories of the event. The unlimited and dainty 
hospitality of the engineers and city authorities 
will long be remembered; nor will it be forgotten 
that the ladies of Belgium were not less hospitable 
to the ladies of Great Britain, who had accompanied 
husbands and fathers to Li¢ge. On Tuesday, the 
20th of June, a splendid banquet was given in the 
Renommée Hall by the Liége Association of 
Engineers; and at the same time the ladies were 
entertained at the Hotel d’Angleterre by a com- 
mittee of the leading ladies of the city. Nothing 
could have been better conceived or carried out. In 
every direction, on every hand, the visitors were met 
with a most cordial courtesy, which cannot, 
we think, fail to strengthen the ties of good 
fellowship which already exist between the 
engineers of the two countries. Infinite credit is 
also due to the president, council, and secretary of 
the Institution for the trouble taken by them in 
settling details and making things smooth. The 
success which they achieved is, no doubt, to them 
an all-sufficient reward. On one point, and on one 
only, is criticism called for, a criticism which, how- 
ever, applies to many other societies and technical 
bodies. The attempt to read papers at meetings 
of the kind is, we think, a mistake. It was more 
than human nature could stand to remain in a hall 
the acoustic properties of which are dreadful, to 
hear papers read or discussed, while the weather 
was charming, and a thousand attractions clamoured 
for the attention of men and women out for a holiday. 
The time allotted to papers was indeed short, but 
that hardly improved matters, for the merest skeletons 
of the papers could alone be read, and, with one 
or two exceptions, there were no discussions worth 
the name. On every side we heard, “ We have 
come here to see Liége, and not to waste our time 
over papers which we can have any day in London.” 
The attempt to combine business and pleasure is 
no doubt virtuous, but it is not a success. The 
proper course would be, we think, to present to 
each meeting, instead of a paper, a description of 
the works to be visited that afternoon, the walls 
being hung with diagrams or plans. The features 
deemed to be most worthy of examination could be 
indicated, and various questions could be asked and 
answered. It is quite true that the official pro- 
gramme contained descriptions of works; but it 
might just as well be urged that printed 
copies of the papers were supplied to all 
the members. At previous meetings the plan 
we suggest has been tried to a limited extent, a 
paper being read which described works to be 
visited. Such papers, according to our experience, are 
very popular, and there is always a good audience 
to hear them. Again, even if the reading of papers 
is compulsory, surely it is not necessary that there 
should be so many of them as cropped up at Liége. 
It should always be kept in mind that these summer 
meetings are intended to be holidays. No doubt 
many of the younger men present were in Liége, 
probably in Belgium, for the first time. A great 
many persons simply took the law into their own 
hands—put in an appearance for half an hour or so, 
and then went elsewhere until the afternoon excur- 
sions began. Concerning these, it may be said that 
a great deal of hard work, done without a murmur, 
was thrown on Mr. Worthington, the secretary, 
and his staff in explaining routes and supplying 
information which, had the course we suggested 
been adopted, would have been entirely avoided. 
The six papers on the programme were all excellent 
of their kind, in many respects of first-rate im- 
portance, and it was a pity that they and their 





authors should have been treated with scant cere- 
mony. But the reason was obvious. An American 
authority has told the world that the attempt to 
make two trains move in opposite directions on 
the same line of rails has often been tried, but never 
with success. The same statement holds good of 
endeavours to combine work and play. 


THE NEW SHORT RIFLE. 


WE have several times alluded to the new short 
rifle. It will be remembered that it was proposed 
to serve out this weapon to both cavalry and 
infantry alike, so that there might only be one arm 
and one cartridge throughout the British army. 
This idea, by itself, was no doubt excellent enough, 
provided that the new rifle is, if not better than, at 
allevents as good as the rifle it was to supplant. 
The first reports were that as regarded figure of 
merit the short rifle though not quite so accurate 
as the Lee Metford or Lee Enfield up to 500 
yards, was considerably more so at 1000, and at 
distances beyond this range. These results, though 
obtained in tests at Hythe, do not appear to have 
been realised in practice. We have heard of 
matcbes shot between teams armed with the old 
and the new weapons, in which the short rifle has 
been worsted. We know, too, that the rifle is not 
liked in the army. A considerable number, amount- 
ing to many thousands, was manufactured. To 
make them costly machinery had to be laid down, 
we believe, to the value of thousands of pounds. 
Now, we hear that the infantry is not to be armed 
with the new gun, and units which had been 
tentatively armed with it will be re-armed with 
the existing service weapon. It is said, how- 
ever, that it is to be served out to the 
cavalry, and in this case it would certainly seem 
that we shall be as badly off as we were before. 
There will be two weapons as hitherto, and 
unless some change has been introduced, two kinds 
of ammunition. It was to prevent this very con- 
junction of circumstances that the short rifle was 
introduced. But little official has at present leaked 
out, and one can but infer that the long series of 
tests which has been proceeding for months past 
has proved the rifle to be a failure. In which 
particular direction it has broken down is not, as 
yet, publicly known. What we cannot understand 
is why, if the gun has failed for infantry, it is still 
to be served out to mounted troops. It is true that 
there are one or two small grains of comfort to be 
obtained out of the situation. The first is that the 
infantry of the line will not have the feeling that 
they are being armed with a weapon shorter, prac- 
tically, than any other service rifle in the world. 
Another point is that rumour has it that the back 
sights of the existing arm are to be altered to re- 
semble those of the new rifle, and that the method 
of charging the magazine is to be improved. Our 
readers will remember that we recommended these 
very alteraiions in lieu of a change of weapon. 
These, however, are but poor consolation to a 
nation which wishes to have the finest military 
rifle in the world. Of course it may be said that, 
without making a considerable number of rifles, it 
would have been impossible properly to test them 
under service conditions; but if the number reported 
—we hear of 70,000 and more—is correct, we then 
say that very much fewer than this would have 
amply served the purpose. Still, we would rather 
have things as they are reported than that our 
army should be provided with an inferior weapon. 


THE WATTSTOWN COLLIERY EXPLOSION. 


A most disastrous explosion occurred about noon 
on the 11th instance in the Rhondda Valley. The 
loss of life is very great, among those killed being 
Mr. Meredith, the manager. So far as can be 
ascertained this explosion is one of the most terrible 
in the annals of the South Wales coalfield. We 
can do little more now than express our regret and 
our sympathy. The scientific aspect of the calamity 
does not in any way differ from that of dozens of 
explosions of coal mine gas in all parts of the 
world. So far there is no lesson to be drawn save 
one, and that is in no way new. We are taught 
once more that all the precautions which science and 
practice can devise, and unlimited and most skilful 
expenditure can carry out, are unable to avert 
dreadful catastrophes. The mine was well known to 
be fiery. Theventilation was enormous. Averylarge 
sum had been expended in fitting the workings with 
the electric light. The explosion ought not to have 
taken place; why it did take place will probably 
never be known. We have heard it argued that too 
much ventilation has actually brought about explo- 
sions, the wind current forcing the flame of a 
Davy lamp through the wire gauze. It may be 
that some criminal greatly daring, struck a match to 
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light a pipe; it may be tnat an incandescent lamp 
broke, and supplied the instantaneous spark required 
to ignite the gas—who can say? We believe that 
all that the United National Colliery Company 
could do to avert disaster had been done. The coal 
was being drawn at the rate of 1500 tons per day, 
and is of the very finest Navy quality. 








THE LOSS OF THE FARFADET. 





Tue sinking of the French submarine Farfadet in the 
lake of Bizerta happened under conditions bearing so 
striking a similarity to those under which A 8 went to 
the bottom that the resemblance can hardly be due to a 
pure coincidence. In both cases the vessels were flooded 
by water pouring down the companion hatch, and the 
captain and lieutenant are alleged to have owed their 
safety to being violently thrown out of the hatch by the 
rush of water. Exactly how this happened is no more 
known in the case of the Farfadet than it was in the sub- 
marine A8. The statement of the captain and lieutenant 
that they were expelled upwards by the downward rush 
of water is of itself sufficiently inexplicable; while the 
fact of one of-the crew being saved in the same way only 
increases this perplexity, for it is difficult to imagine how 
three men ‘could have been shot up out of the companion 
hatch, through which only one can pass ata time. Had 
two of the men, at least, happened to be outside, the 
mystery would -have been solved. Otherwise, we are 
reduced to all manner of extraordinary hypotheses, such, 
for instance, as the*expulsion of the men by the rush of 
air displaced by the-péuring in of a large volume of water. 
It must be admitted;:however, that the naval authorities 
in France seem disposed'to accept the simplest explana- 
tion, and attribute the ‘accident to carelessness, or to 
those in charge losing. their heads at a critical moment. 
The Farfadet-is one of the clder types of submarines 
built to the pattern of the Morse. It has a displacement 
of 200 tons, and is propelled by electricity, the speed 
being 12@nots at the surface and 7 or 8 under water. 
Its midship section is oval. There are no bulkheads, 
except those separating the water ballast tanks at each 
end, nor are there water-tight chambers. These have been 
tried on some types of submarines and submersibles, but 
have not given satisfaction. Behind the main companion 
hatch are two smaller hatches connected by a platform. 
The main hatchway is closed below by safety doors, 
so that water entering from above should not enter the 
boat. The upper cover opens outwards, thus differing 
from the hatch covers on the newer submarines, which 
slide off the opening horizontally. The Farfadet cover, 
however, is regarded as fully as efficient as the newer 
pattern. All the French submarines are fitted with 
removable keels, but we are unable to say whether this is 
the case with the Farfadet, although it is highly probable 
that the boat is equipped in this way. The removable 
keel is, in any event, regarded as a very necessary equip- 
ment for submarines with very small buoyancy, and more 
than once the vessels have owed their safety to the 
detaching of the keel when going to the bottom. This 
was the case with the Goubet several years ago, when, 
owing to a mistake in mancuvring, the submarine sank 
to the bottom, and it took ten minutes to unscrew the 
rusty nuts from the bolts before the vessel could be 
relieved of the keel and rise to the surface. In the 


modern boats the keel can be instantaneously dropped by 
means of a ratchet arrangement. ; 

At the time of the accident, according tothe statement 
of the lieutenant, the Farfadet was manceuvring in the 
absolutely calm water of the lake when the captain gave 
the order for the immersion of the boat. 








followed the lieutenant into the companion hatch, but 
found that he was unable to close the cover, and, in a 


very few seconds, the water was pouring inside. It is 
said that one of the men was thrown violently against the 
safety door below, which could not be closed, and the boat 
almost immediately sank to the bottom in ten metres of 
water. The failure of the captain to close the cover in 
time is inexplicable, and those who know the Farfadet 
say that there ought to be really nothing to prevent this 
operation being done in a very few seconds, and securing 
a perfectly water-tight fit. Upon this point, however, we 
shall not be enlightened until the evidence of the captain 
is taken, and so far he has said nothing which can suggest 
an explanation for this extraordinary accident. As soon 
as the submarine went to the bottom the work of rescue 
was started upon, and it was then seen that the port of 
Bizerta was utterly destitute of any suitable means for 
carrying out salvage operations. This evidence of the 
unreadiness of Bizerta, after many millions have been 
spent upon making it the best and most thoroughly 
equipped port in North Africa, has impressed the French 
almost as much as the loss of the submarine. Had the 
port been provided with suitable tackle for salvage work, 
it is certain that most, if not all, of the crew would have 
been saved. There were ten men in the boat, and for 
two or three hours after the submarine went to the 
bottom the divers were able to communicate with the 
men inside by tapping Morse signals. Apparently they 
had all gathered to the end of the boat where the air was 
under pressure by the water, but at the end of three 
hours the signals ceased, and all hopes of rescuing the 
men were lost. Meanwhile efforts were being made to 
raise the submarine with the aid of tackle provided by 
the French, Italian, and German boats in the port, but 
time after time the steel cables broke, and the difficulties 
increased as the submarine settled in the soft clay 
bottom. At one moment the submarine was raised nearly 
to the surface when the hoisting gear gave way. As we 
have already stated, we have been unable to ascertain 
whether, like the other submarines, the Farfadet was 
fitted with a removable keel, but it is obvious that the 
detaching of the keel could have no effect upon the 
buoyaucy of a boat which had no more than a few cubic 
feet of air, while, had the inclination of the submarine 
been changed, the air would have been expelled, in which 
event the men would have been drowned. It is possible 
that this would have happened in any case if the crew 
had still been alive while the boat was being raised to the 
surface. In view of this accident, all sorts of suggestions 
are being put forward to facilitate the salvage of sub- 
marine boats, and renew the air supply for the imprisoned 
crew. On some of the French submarines the experiment 
has already been carried out for some time past of 
employing liquid oxygen to renovate the air, while the 
noxious gases are absorbed by chemical processes. The 
immediate effect of the disaster, however, is to throw 
some discredit upon these small submarines and justify 
the decision of the Minister of Marine to limit the number 
of submarines, which are to be of larger displacement, and 
give more attention to submersible boats. It has also 
had the effect of showing the shortcomings of Bizerta in 
its absence of facilities for carrying out salvage operations, 
and during his visit to the port to superintend the raising 
of the Farfadet, the Minister of Marine made a close 
inquiry into the requirements of Bizerta, with a view of 
including them in his next naval programme. 








STEAM TRACTOR WITH PLATFORM. 





ALTHOUGH the separate steam tractor is considered by some 
users @ More economical means of haulage for merchandise 
than the motor wagon, which combines the motor and the 


He then | load to be moved, difficulty has on occasion been found owing 











to the want of adhesion by the iriving wheels, particularly 
when the roads are greasy. Mann’s Patent Steam Cart and 
Wagon Company, Limited, Leeds, has introduced what is 
practically a small-sized traction engine with smooth wheels, 
and in place of the ordinary footplate is fitted with a small 
platform suitable for carrying about two tons, so that the 
load is divided between the tractor and trailer. The foot 

plate is moved to one side of the engine, the fire-hole being 
placed in the side of the fire-box instead of in the back. 
Apart from the provision of space for the platform, it is 
claimed to be an advantage, as it gives the driver a favour- 
able position for seeing either backward or forward. The 
weight of the tractor is 4 tons 15 cwt., the length 12ft. and 
width 6ft., and the platform measures 5ft. 6in. by 6ft. The 
engine is of the compound horizontal type, the cylinders 
being 4in. by 64in. diameter by Tin. stroke. The power is 
transmitted to the road wheels by spur gearing, giving two 
travelling speeds of 5 miles and 24 miles per hour. Compen- 
sating gear is prcvided for turning corners, and no pitch 
chains are used. The steering gear consists of a worm act- 
ing directly into a quadrant on the fore-carriage bracket, and 
the motion of the engine can be reversed by means of a single 
excentric reversing gear, which can be notched up so that 
the engine itself acts as a brake. The boiler is of the loco- 
motive. pattern, with fire-box suitable for burning coke or 
smokeless coal. The boiler shell is of Siemens-Martin steel 
plates, the edges of which are planed. It is constructed for 
a pressure of 150 1lb., and the fire-box sides are extended to 
carry all engine shafts and axle brackets, The water tank 
has a capacity of 120 gallons. The main road wheels are 4ft. 
diameter and 10in. wide. They are of mild steel, and have 
steel tires provided with holes for cross bars. The crank 
shaft, intermediate shaft, and axles are steel forgings, and 
run in long, hard, phosphor bronze bearings carried in cast 
steel brackets which are provided with turned projections 
accurately fitting into holes in the horn-plates. In addition 
to two tons on its own platform, it is claimed that the 
tractor will haul three tons on a trailer. 








OBITUARY. 


THE death is announced as having taken place on the 5th inst , 
after a short illness, of Mr. John Thomas Connolly, one of the 
directors and one of the founders of the firm of Connolly Brothers, 
Limited, of Vale Mills, Blackley, Manchester, 








Mr. Bruce Dick, head of the firm of Dick, Kerr and Co., 
electrical engineers, was found dead in bed on Tuesday morning at 
his house, Carrick Grange, Sevenoaks. Heart disease was the 
cause of death. His age was seventy-five years, 





Mr. Epwarp SAMUEL Brett, of Coventry, died on the 7th inst. 
at Melverton-crescent, Leamington. Mr. Brett introduced drop 
forgings into Coventry about fourteen years ago, establishing the 
firm Bretts, Limited. He tried numerous patents for improve- 
ment in drop forging. To the development of the system he 
devoted much time and attention with great success, He was 
born in April, 1851. 





Mr. WILLIAM BLACK, late of Messrs. Black, Hawthorn, and Co., 
died on Wednesday morning, in Newcastle, in his eighty-third year. 
Mr. Black founded the Black, Hawthorn and Co.'s engineering 
works, Gateshead, the North-eastern Foundry, South Shields, and 
St. Bede’s Chemical Company—which was absorbed by the United 
Alkali Company some years ago—and was connected with many 
industries of the Tyne. He was magistrate for South Shields and 
Gateshead. 








SeveRAL of the railways in adopting the steam rail 
motor cars have built the cars so that the engine and its bogie 
can be detached from the car, the coach body being lifted when 
necessary, but, of course, being useless in this state. Mr. Wilson 
Worsdell, however, hasgone further, says the Manchester Guardian, 
and has adapted some old tank engines, which are four-coupled in 
front, with a trailing bogie, to motor service. Having lined up the 
cylinders to a size suitable for a smaller load, he has remodelled 
a North-Eastern bogie coach as a motor carriage, and, coupling 
the engine and coach together, arranged for a driver’s compart- 
ment at the rear of the coach, suitably fitted, so that the engine 
can be driven either from the footplate or the driver's compart- 
ment, 
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AT CHEARSLEY 


PRINCES RISBOROUGH AND GRENDON 
UNDERWOOD RAILWAY. 


In the issue of THE ENGINEER dated May 27th, 1904, a 
detailed account of the Great Western and Great Certral new 
railways in the counties of Middlesex and Bucks was pub- 
lished. These railways comprise the following separately and 
jointly owned sections :—Acton to Northolt Junction, 6 miles | 
68 chains, Great Western; Neasden to Northolt, 6 miles 31 
chains, Great Central; Northolt to High Wycombe, 16 miles 
40 chains, Great Western and Great Central joint; High | 
Wycombe to Princes Risborough, 8 miles 16 chains, re- 
modelling and doubling of old single track line, Great Western 
and Great Central joint ; and Princes Risborough to Grendon 
Underwood, 15 miles 25 chains, Great Western and Great | 
Central joint. The only section that was not fully described 
in the above-mentioned article is the Princes Risborough and | 
Grendon Underwood railway. This line was begun in 
August, 1902—later than the other sections, but the works | 
are now in as forward a condition as any. The undertaking 
is divided into two sections, viz., the south, extending from 
Princes Risborough to 9 miles 34 chains, which is the point 
of bifurcation for the Great Western new line to Aynho; and 
the north, from that point onwards to the junction with the 
Great Central main line in the parish of Grendon Underwood. 
However, the contracts run differently. Messrs. Mackay and 
Davies, of Cardiff, who have undertaken the improvement 
of the High Wycombe and Princes Risborough railway, are 
also entrusted with-the construction of the Princes Risborough | 
and Grendon Underwood railway to a point 3 miles 60 chains | 
north of Princes Risborough. The works on the remaining | 
distance of 11 miles 45 chains are in the hands of Messrs. | 
Nott and Sons, 

There is a new joint station building at Princes Risborough, | 
and at a lower level than the existing Great Western station. | 
Beginning our description where Messrs. Nott’s contract | 
commences, at 4 miles 29 chains from Princes Risborough | 
the line crosses over the Thame and Haddenham road on a 
steel girder bridge, which has necessitated the sinking of the 
road approaches on either side. At 5 miles 10 chains there | 
is a steel girder over-bridge of one span, measuring 56ft. | 
on the square, and 82ft. 2}in. on the skew. Ten chains 
further on is Haddenham station, the most important of 
the three stations on the line, and serving a large, 
straggling village. The platforms are 400ft. in length, 
being reached by loops from the fast lines. With the | 
exception of Park Royal, every ‘intermediate station on 
the new system of railways is arranged on this principle. | 


| river Thame. 
| 274 chains—consists of five brick arches, each of 40ft. span, 


| owned sections south of Princes Risborough. 
| the point of bifurcation sufficient land has been acquired for 





ERIDGE AT WOTTON PARK 











The station at Haddenham lies at the beginning of a long 
cutting, containing 227,878 cubic yards, which, being through 
rock, had all to be blasted. At 5 miles 47 chains there is a 
steel girder over-bridge of two spans, supported by columns 
in the middle ; and at 6 miles 6 chains an over-bridge of two 
brick arches, carrying the main road between Thame and 
Aylesbury. Soon afterwards comes the most notable engineering 
feature on the line, namely the Chearsley viaduct over the 
This viaduct—6 miles 234 chains to 6 miles 








in 
Rigborough . 
From Didcot From High Wycombe pasar Seree 
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the height from ground to rail level being 33ft. 6in. A large 
cutting, containing 272,052 cubic yards, begins at 6 miles 
63 chains, and extends to 7 miles 714 chains. 

From Princes Risborough to the point of bifurcation at 
9 miles 34 chains the railway is built to Great Western 
specifications, and laid with the Great Western standard bull- 
headed steel rail, weighing 974 1b. per yard, in 443ft. lengths, 
which type of permanent way is also found on the jointly- 
Again, up to 


four lines of way, but only the over-bridges have been built 
ready for the augmented track capacity. In our former 
article we stated that the Great Western Company had not 





CHEARLSEY VIADUCT 


finally decided upon the manner in which it would link up the 
new line as from Acton to Princes Risborough with its present 
route to Birmingham and the North. It was hinted that 
they might even double and improve the existing line from 
Princes Risborough to Oxford vid Thame, the effect of which 
would be to save 74 miles to Oxford and all stations north 
and west thereof. Of course, the object which the Great 
Western Company has had so long in view is to equalise, at 
least, with the London and North-Western to Birmingham, 
the latter company’s route being now 16} miles shorter. The 
last part of the scheme has definitely assumed the shape of yet 
another new railway from this point of bifurcation termed 
Ashendon Junction, to a point between Aynho and King’s 
Sutton on the existing route, as between Oxford and Ban- 
bury. The Bill for the Ashendon and Aynho Railway was 
passed last week by a Committee of the House of Lords. The 
line will be almost 19 miles in length, and have stations at 
Ludgershall, Blackthorn, Bicester, Ardley, and Aynho (new). 
Its course is shown on the accompanying map, and it will be 
seen that it crosses the Brill tramway, and the London and 
North-Western line from Oxford to Bletchley at Bicester. 
By the completion of this important link the Great Western 
Company will obtain a route to Birmingham 1114 miles in 
length, that is, 173 miles shorter than their present one, and 
14 miles shorter than that of the London and North-Western. 

Resuming, at 10 miles 50 chains is Wotton Park station. 
Here are two important steel girder bridges under the line— 
one for four lines of way, with a single span of 25ft., and 
measuring 56ft. 6in. between parapets, over the public road ; 
and another with. a single span of 53ft. over the Quainton- 
road and Brill steam tramway, which has a station near 
by. A cutting, 76 chains in length, and containing 137,258 
cubic yards, begins at 11 miles, and at 12 miles 50 chains is 
Akeman-street station, which is being provided with exten- 
sive sidings, in view of the large milk and dairy produce of 
this part of the country. Lastly, at 15 miles 25 chainsa 
junction is effected with the Great Central main line at a 
point 2 miles 4 chains north of Quainton-road. The place 
is called Grendon Underwood Junction, but the village of the 
name is 3 miles away. It is therefore unlikely that there 
will be a station here. 

The Princes Risborough and Grendon Underwood Railway 
is most perfectly engineered for the extremely fast and heavy 
traffic it will be called upon to bear. The sharpest curve is 
of one mile radius, and the steepest gradient is 1 in 175. 

| North of the Great Western point of bifurcation the 
| permanent way consists of the Great Central standard bull- 
| headed steel rail, weighing 96 1b. per yard, in 30ft. lengths, 
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The distance from Marylebone to Grendon Underwood rid 
the new route is 51 miles 34 chains, instead of 464 miles rid 
Aylesbury ; but, as we explained in our previous article, the 
journey, though longer, will be accomplished in shorter time. 
Except while passing through High Wycombe, the line will 
permit of the express trains running at a speed of 70 miles | 
per hour. 

So advanced are this and the other works that it is antici- 
pated the new route will be open for Great Central goods 
traffic in August; certainly not laterthan the coming autumn. 
The junction at Northolt with the Great Western section 
from Acton is a ‘‘ burrowing ’’ one, and not a ‘‘fiying ’’ one, 
as previously described. The Great Central down line passes 
under the Great Western up and down lines, and from the 
junction to the first joint station at Ruislip, a distance of two 
miles, four lines of way are already in situ. 








AUTOMATIC FEED FOR BAND SAWS. 


A neat and convenient appliance has lately been placed upon 
the market by Messrs. A. Ransome and Co., Limited, of 
Newark-on-Trent, for feeding timber automatically through 
smal] band saws. The apparatus has been so constructed 
that it can be readily fitted to band saws of any make. The 
feed is driven by means of a small shaft actuated by a belt 
from a four-cone pulley on the driving spindle of the band 
saw. By its use wood of any width up to Yin. can be dealt 








BAND SAW WITH AUTOMATIC FEED 


with. The feed rollers are kept up to their work by means | i 


of a weighted lever, and are said to adapt themselves readily | motor, mounted on a little truck complete with the safety 
to any irregularity of the material being sawn. The fence | appliance. 
is fitted with rollers to lessen the friction of the wood against | of rope pulleys, and three variations in speed can further be 
its face, and can be rapidly adjusted to any required position | obtained by the use of a three-speed cone pulley on the 
and instantly turned over out of the way when not required. | motor spindle. 
The rate of feed can be varied according to the size or| a weight acting on the end of a lever, and the amount of 
quality of the timber, and the feed gear, which is entirely | tension is varied by moving this weight along the lever. 
self-contained, is so constructed that it can be quickly | The weight, when placed at the end of the lever, gives 


removed when it is desired to use the machine as a plain | t 
band saw. 
by machinery, so that they 
without noise. 


| shafting is limited in its strength. To make it too strong for 
its work will also make it too clumsy and expensive. 
| therefore follows that in driving these shafts it should be the 
| first aim to limit the driving power to the amount the shaft 
| is intended to take; and secondly, to make the shaft so 
that it can be easily repaired when broken. 
these advantages Messrs, Wicksteed and Co. claim to 
obtain by a frictional safety device. 


The teeth of all the wheels are accurately cut | This simple arrangement is said to work well, the rope slip- 
run perfectly smoothly and | ping on the small grooved pulley the instant the load which 


The illustration given above shows the | it is set to take is exceeded. 


FOR BAND SAWS 
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automatic feed fitted to one of Messrs. Ransome’s latest type 
of plain band saws with 36in. saw pulleys. This machine is 
fitted with Jackson’s patented band saw guides, the top one 
of which is counterbalanced by means of the weight shown ip 
the engraving, thus it can be instantaneously adjusted to 
take any thickness of stuff. The second illustration shows 
the automatic feed fitted in position on the table of a small 
band saw. The working of the apparatus will be well under- 
stood from these engravings. 








PORTABLE DRILLS. 


Two new forms of portable drilling machines have been 
recently designed by Messrs. Chas. Wicksteed and Co., of 
Kettering. The power required for working these tools is 
conveyed through a flexible shaft specially manufactured by 
this firm for the purpose. Up to the present time flexible 
shafts have not in every case been altogether perfect, 
although excellent results in many cases have been obtained. 
Messrs. Wicksteed and Co. claim to have removed hitherto 
existing objections with the shaft they have recently placed 
on the market. The construction of this shaft can be seen in 
Fig. 3. The covers are metallic, forming an oil bath in 
which the whole shaft runs. The drive is positive, and there 
are no springs. The rolling friction on the inner case, which 
is made of spiral wire tube, is taken by ball races. The oil 
is kept in by glands at both ends. The joints can be removed 
for inspection cr renewal with ease, and all the parts are 
made of the best cast steel, carefully tempered. Flexible 

















Fig. 1—DRILL AND SAFETY DRIVE 


It 


The first of 


This is shown 


n Fig. 2. It will be seen to consist of an electric 


The speed of the motor is reduced by means 


The tension in the rope is kept uniform by 


he maximum load which the shaft is intended to bear. 





but is also of great value in the case of tapping, putting in 
stays, drilling and tube expanding, in all of which operations 
too much pressure would spoil the work or break the tool, 
There are two slides—the upper, carrying the pulley, being 
actuated by the short end of the lever, in which the weight is 
placed; and the lower, which carries the fulcrum of the 
lever, being used for taking up the slack of the rope. In 
order that the portable drills may be used where electrical 
energy is not available another form of machine has been 





Fig. 2—ROPE DRIVEN DRILL 


designed. This is shown in our next illustration-—Fig. 2, 
Motion is obtained by means of a rope driven by the main 
shafting. This rope passes round the driving pulley, which 
transmits the power to the drill through the flexible shafting. 
The method of keeping the driving rope in tension will be 
readily observed. A neat reversing friction clutch for tube 
expanders is made by this firm for use with their portable 
machines. On the central driving spindle are attached two 
friction discs, while to the two sleeves to which the bevel 
gears are fixed are attached two other friction discs that 
work into those first mentioned. Since the bevel gears are 
running in different directions, it necessarily follows that 
the spindle revolves in one direction when one friction disc 
is in gear, and in the other when the other disc is brought 





Fig. 3-FLEXIBLE SHAFT 


into play. The change of direction is brought about by 
screwing up or unscrewing the cap which controls the end of 
the spindle. It is stated that when used in conjunction with 
this firm’s tube expander as many as two hundred and forty 
1i tube ends have been expanded in an hour, Many 
advantages are claimed by Messrs. Charles Wicksteed and 
Co. for their appliances over pneumatic tools. They state 
that only one-fourth of the power is used, that the original 
cost is less, and also that the cost of maintenance is much 
smaller ; that their tools will do work in positions that other 
tools are not capable of. It is further put forward in favour 
of these tools that all the smaller sizes are light, that only 
one man is required for manipulation, and that no balance 
weights are necessary, although for the larger sizes it is con- 
sidered advisable to employ them when the machines are being 
used in certain positions. 








THE RADIAL AREA SCALE. 


We have received from Messrs. Morgan and Kidd, New 
Foot-road, Richmond, 8.W., a small instrument called ‘‘ The 
Radial Area Scale,’’ which has been designed to find the 
areas of irregular figures. The apparatus consists simply of a 
rectangular piece of celluloid Sin. by 6in. by yzin. On the 
surface eleven straight lines are drawn, diverging from the 
left to the right. These lines if produced would all meet at 
the same point, and the angles between them are equal. 
Each of the eleven lines is divided into a number of parts, 
and the second, third, ninth, and tenth have readings on 
both sides of the line. To find the area of any figure, the 
scale is placed over the figure so that the latter lies just 
between the two outside lines, allowing the lines just to touch 
the curve, or pass through sharp points, or contain rectilinear 
portions of the boundary of the figure. It will thus be seen 
that the inside nine lines must intersect at least eighteen 
points of the figure. That is, there cannot be less than two 
readings on ved one of the lines. Therefore, to obtain the 
area, all the right-hand readings at the point of intersection 
of the lines on the scale and the boundary of the figure are 
taken and added up. The total thus obtained is subtracted 
from the sum of the left-hand readings. The area of the 
figure will then be given in square inches. Should the 
outside line of the scale touch the boundary of the figure, the 
inside readings on lines two, three, nine, and ten, must be 
taken, But if the outside line passes through a sharp point, 
or contains a rectilinear portion of the boundary, the outside 
graduations on these four lines must be considered. Should 
the figure be too large to lie between the two outside lines it 
can be divided into two parts by a line drawn across it, or 
into three or more parts by straight lines inclined to each 
other at the same angle as the outside lines of the scale. 








Tue Chief Inspector for Factories and Workshops, in 
his report for 1904, with reference to the risks of fires caused by 
the use of xylonite or celluloid, states that he does not consider 
that special legislation is called for, but he suggests that measures 
of precaution should be recommended, such as the storage of 
xylonite in fire-proof rooms or tacles, the avoidance of naked 
lights, the cooling of the saw or other cutting instrument used in 
the manipulation of the article, and the provision of damp sand 





This not only saves the shaft, 





for the purpose of immediately smothering a fire n its incipient 
stage, 
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ROYAL VISIT TO SHEFFIELD. 


THEIR Majesties the King and Queen visited Sheffield 
on Wednesday, the 12th inst., to open the new University 
buildings, which have heen erected on a commanding 
site on Western Bank. Their Majesties, who had a mag- 
nificent welcome in their progress through the streets, 
proceeded in state to the Town Hall, where the Lord 
Mayor of Sheffield—Alderman Joseph Jonas, J.P.—pre- 
sented an address from the Lord Mayor, aldermen, and 
citizens of Sheffield. The Master Cutler—Mr. George 
Hall, J.P.—followed with an address from the Company 
of Cutlers in Hallamshire. Addresses were also pre- 
sented on behalf of the Sheffield Town Trustees and the 
Sheftield Chamber of Commerce. The King handed 
replies in each instance. His Majesty afterwards 
escorted the Lady Mayoress and the Lord Mayor 
escorted the Queen to the luncheon room. A number of 
presentations were made at the Town Hall. Their 
Majesties arrived at the University buildings at 2.40 p.m. 
There they were received by the Chancellor—the Duke of 
Norfolk—-and others. Several presentations were made. 
An address from the University was read by the Vice- 
Chancellor, to which the King made a gracious reply, and 
afterwards declared the buildings open. His Majesty 
subsequently proceeded to Weston Park, where he pre- 
sented colours to the 2nd Battalion King’s Own York- 
shire Light Infantry. The Royal procession then left 
the Park for Church-street, opposite the parish church- 
yard, where the King unveiled a memorial to the non- 
commissioned officers and men of the five battalions of 
the York and Lancaster Regiment who fell in the South 
African War. 

This ceremony concluded, their Majesties proceeded to 
the East End, the seat of the heavy industries of 
Sheffield. The works visited were those of Messrs. 
Vickers, Sons, and Maxim, Limited. The King and 
(Jueen were received by Colonel T. E. Vickers, C.B., 
Chairman and Managing Director. After several pre- 
sentations, the Royal party were conducted into the 
south gun shop, to the finishing bay, where all sizes of 
guns are finished and examined. In the centre bay of 
the south gun shop were shown heavy gun tubes in 
course of being machined and bored. The following 
finished guns—all of Vickers’ design and manufacture— 
were on exhibition:—12in. breach-loading wire gun of 
45 calibres—the first of its type, which has just been com- 
pleted—10in. breach-loading gun of 45 calibres, 7°5in. 
breach-loading wire gun of 50 calibres, 6in. breach- 
loading wire gun of 45 calibres, 15-pounder quick-firing 
field gun, 3-pounder quick-firing gun on naval mounting, 
pom-pom on pedestal mounting, Maxim gun on cone 
mounting, Maxim gun on tripod mounting, and a 3in. 
mountain gun. 

On arriving at the west door of the south gun shop, 
their Majesties’ carriage was in waiting to convey them 
to the armour-plate rolling mill. On their way they 
passed in front of a stand specially erected for the benefit 
of the workmen, and accommodating 2650. On another 
stand were 140 workmen who had been in the constant 
employment of the company for upwards of thirty years. 
For these men the prec a, to had a medal struck in com- 
memoration of the King and Queen's visit and of their 
long service. From a pavilion erected at one end of the 
armour-plate mill their Majesties witnessed the rolling 
of an ingot for the purpose of making a plate for the 
belt of H.M.S. Shannon, first-class cruiser. The weight 
of the ingot was 45 tons. The plate was rolled down 
from 36in. to 24in., and eventually will be reduced still 
further by rolling at a later date. On leaving the armour- 
plate mill, their Majesties were conducted to the melting 
house, where two furnaces containing some 45 tons each 
of steel were tapped. The party then walked past 
the back of the furnaces on the charging platform, 
where a glass screen had been erected, including 
some blue glass, to enable their Majesties to see 
the inside of the furnaces containing the bath of molten 
steel. This concluded the inspection of the works, the 
King and Queen then proceeding to the Vickers, Sons 
and Maxim siding, where they Teft the works from a 
special railway platform and proceeded to Knowsley. 
The visit to the works was completed within the hour. 
In addition to the stands for workmen already mentioned, 
other arrangements had been made to enable all the 
workmen, their wives and families, to see the King and 
Queen. 








ELECTRO-TECHNICS LABORATORY, 
LIVERPOOL UNIVERSITY. 


Tue opening on Saturday last by Sir Joseph Wilson Swan 
of the new Electro-technics Laboratory of the Liverpool 
University marks the second step in a development which 
seems to have every prospect of being continuous. The first 
step in this direction was taken in 1900, when a Lectureship 
in Electro-technics, independent of the Professor of Physics, 
was established. Heartily as we approve of the separation 
of technical laboratories from the control of the purely 
educational staff, we think that the function of the two 
classes of laboratories should be carefully kept distinct ; in our 
opinion, it is in the mathematical class-rooms, the chemical 
and physical laboratories, that the training of pupils to 
reason and to think should be carried out, and that in the 
technical laboratories the object to be aimed at should be the 
teaching of methods which are to be carried out later in com- 
mercial or professional life, It appears to us entirely a 
mistake to devote time in the technical laboratories to 
mental training which ought to be acquired elsewhere. The 
time spent in these laboratories should, in our opinion, be 
devoted to conveying to the student information which will 
be immediately of utility in the world of engineering. We 
understand that the Professor of Electro-technics, Dr. E. W. 
Marchant, has to a large extent grasped this principle, and 
the new laboratories furnish means for carrying it into useful 
effect. The endowment of a Chair of Electro-technics is due 
to the express wish of Mr. David Jardine, whose gift of 
£10,000 has been utilised for this purpose, and the buildings 





which are to be utilised for the teaching of the subject were 
constructed adjoining the Natural History and Botany 
Laboratories for the sum of about £12,000, advanced from 
the University funds. 

The dynamo room, which measures some 60ft. by 56ft., is 
lighted by a glass roof covering two out of its three bays, and 
is situated in the basement at the back of the building. The 
basement also provides galvanometer, photometer, and 
research rooms. A small workshop is also established in the 
basement for use in the repair of electrical machinery and the 
making of special apparatus. The alternating-current testing 
laboratory, of about 34ft. by 28ft., is situated in close 
proximity to the cyaeae room, as well as another room about 
35ft. by 13ft., fitted with high-tension transformers. There is 
on the ground floor a room devoted to accumulators for 
experimental s; on this floor also is uhe standard 
room, and it is intended here to devote attention to the 
absolute standardisation of instruments of various classes. 
The first floor contains a lecture theatre and class.rooms. 

The equipment of the laboratories is not yet in any way 
adequate, and it is recognised, especially by the teaching 
staff, that, as far as equipment goes, only a small start has 
yet been made. In the dynamo room is a Westinghouse two- 
cylinder gas engine, direct coupled to a continuous-current 
dynamo, which may be used either for experimental purposes 
or for supplying light and power to the building, as well as 
examples of three two and single-phase and direct-current 
machines. 

A feature of special note is the experimental switchboard 
in the dynamo room ; every connection possibly required is 
led to this switchboard, and the student has then to make on 
the board any connections of one piece of apparatus to 
another which may be necessary, so that he becomes familiar 
with connecting up machines for different purposes; a 
familiarity which will undoubtedly save a considerable 
amount cf worry and trouble in his future career. 

Sir Joseph Wilson Swan, in his opening address which was 
given in the St. George’s Hall, said that the last time he had 
the pleasure of speaking in that building was in 1818. Con- 
tinving, he gave a concise review of the progress of electrical 
engineering during the last five years. Dr. Marchant, to 
whose energy the present laboratories are due, responded 
briefly in the lecture theatre. 

We congratulate the University on the step which it has 
taken, ps trust that, before many years are past, the equip- 
ment will be as complete and desirable as the building which 
they have provided for its reception. 








NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 
JOHANNESBURG, May 22nd. 

In the local commercial reviews the complaints regarding 
the slackness of trade are not nearly so marked as they were 
a few months ago, and it may truthfully be said at the 
present time that mining material merchants are doing a 
sound business. There is considerable activity in the build- 
ing trade, and many very large buildings are in course of 
erection in Johannesburg, as well as a few in Pretoria, Ger- 
miston, and outlying towns. The electric firms are kept 
pretty busy in the fitting up of these buildings, but competi- 
tion is very keen in this branch of business. Quite a large 
number of elevators have been introduced of late; these are 
installed in every new big block, and, in addition, several of 
the older buildings in Johannesburg are having this very 
desirable addition. Nearly all these elevators are driven by 
electric motor, the hydraulic lift not being apparently now 
in great favour. This machinery, like all other machinery 
in the Transvaal, comes under Government supervision, and, 
to conduce to uniformity in practice and to simplify the 
inspection work, a set of regulations for the construction and 
operation of elevators has just been drafted. These are not 
yet put into force, but merely circulated in draft form for the 
information and comments of parties professionally interested 
prior to their legalisation in generally acceptable form. 

The abstract of revenue and expenditure for the Transvaal 
Colony for the first nine months of the present financial year 
has recently been published, and may be considered on the 
whole to be satisfactory, seeing that the revenue has very 
nearly equalled the expenditure, this latter being consider- 
ably less than that estimated. There is no extraordinary 
expenditure to be met in the concluding three months of the 
year, and as there are certain large items of revenue yet to be 
collected, the probability is that there will be a surplus, 
small though it may be, at the close of the financial year. 
Such a position of affairs is a matter for congratulation when 
it is considered that this success has been attained during a 
period of general depression, and remembering that the 
Governments of the Cape and Natal have to face heavy 
deficits which will certainly lead to further taxation in 
those Colonies. With a new Constitution and a representa- 
tive Government, the Transvaal will enter on a new life with 
the satisfaction of knowing that its financial situation is 
sounder than that of the surrounding sister Colonies. 

Regarding the Central South African Railways, it will be 
remembered that Lord Milner, in a cespatch dated January 
of this year, recommended the abolition of the Railway Com- 
missionership, and the making of a division‘ of the duties 
between the general manager, who would be the executive 
head of the whole of the railway system, and the Railway 
Committee of the Inter-Colonial Council, which would be 
controller and adviser to the High Commissioner. The pro- 
visional abolition had been entirely satisfactory, and great 
credit was due to the general manager for the reduction in 
working expenses. An Order in Council has recently given 
effect to these recommendations, and henceforth the general 
manager will have a very free hand in the direction of the 
working of the railway lines. 

The total number of natives employed by members of the 
W.N.L.A. at the end of April was 102,644, as compared with 
100,683 at the end of March. Chinese to the number of 
38,185 were already on the Rand, 4031 were on their way 
there, and approximately 4000 more would sail from the East 
before the end of June. The ratio of whites to unskilled 
labourers shows no appreciable variation. 

Activity in mining matters continues unabated. The gold 
production for the Transvaal for the month of April was 
declared by the Chamber of Mines to be 399,166 0z., of value 
£1,695,550, this being a slight decrease on the March returns. 
Forecasts of the output for April nearly all pointed to the 
putting up of a new record, and but for the abnormal circum- 
stances connected with the month’s working these forecasts 
would have been realised. April was a very short month— 
first, it had only thirty days; and secondly, there were five 





Sundays and Good Friday included in it, not to mention the 
general disturbing effect of the Easter holidays. The mills, 
it may be said, are permitted by law to work continuously, 
but their supply of ore has to be procured during the legiti- 
mate working days. From the usual monthly analysis of 
output the following figures are gleaned :— 


April. March. 
Tons milled .. . 929,268 .. 940,900 
Total yield, oz. .. ee 399,166 .. .«. 399,823 
Total value .. . -- £1,695,550 .. £1,698,340 
Value perton .. oa 35-908. 35-588. 
Stamps working 6665 .. 
Days milling 28-20 .. 29-12 


Stamp duty, tons” 4-97 :. 


There was practically one whole milling day less in the 
recent period ; 11,632 less tons were crushed, while the grade 
of ore was slightly better than in the previous month. 

The Rand Water Board has gratified the public by its recent 
announcement that it has now been fouad possible to supply 
immediate consumers with water at the price of 3s. 6d. 
per thousand gallons, this being a reduction of 1s. 6d. on the 
estimate of a few weeks ago. ‘This refers to supplies in bulk, 
and the Municipality will act as middleman between the 
Board and the private consumer, this service involving a 
distribution charge of about 2s. 6d., bringing the cost of 
water to the figure 6s, per thousand gallons, or just about 
one-half its cost in the past. ‘Ihe adjustment of price on the 
part of the Rand Water Board is a pure matter of finance, 
and the reduction now made possible is due to the suspension 
of the debenture sinking fund until March 31st, 1907, at 
which time it is anticipated that the Board’s scale of opera- 
tions will be more commensurate with the large capital 
expenditure to which it has been put. 

The promoters of the Johannesburg Industrial Exhibition 
have published an introductory pamphlet, in which they 
announce that it has been decided to hold the exhibition in 
1907. It was originally the intention to hold the exhibition 
last year, but industrial conditions not being favourable the 
very wise course of postponement was adopted. Although 
the histories of past exhibitions in South Africa, such as 
those held at Kimberley and Capetown, are not encouraging, 
there is no reason to doubt the success of a similar function 
held in Johannesburg at a time of great mining activity and 
commercial prosperity. Such a favourable opportunity may 
surely be anticipa in two years’ time, and, given good 
business management, the exhibition is bound to be very 
attractive, and to result in not only financial success to its 
promoters, but general and considerable benefit to the 
community. 

The Bill of the CapeGovernment to consolidate and amend 
the law relating to irrigation has recently been published, 
and it appears that, to carry out the various provisions of the 
Act, powers are provided to raise by loan, from time to time, 
an amount not exceeding £500,000. Bond fide farmers may 
be provided by the Minister of Agriculture with engineering 
assistance for the preparation of surveys, &c., for works not 
estimated to exceed £5000 in cost, and generally for inquiry 
into the prospects of successfully introducing irrigation. 
Loans may also be provided by the Government for the 
actual construction expenses. Full details of scheme have 
to be supplied by any landowner or board that applies for 
such loan, and the proposed security has to be stated. In 
addition to the above-mentioned facilities, it is proposed to 
grant substantial subsidies to the owners of established 
works, and funds for the extension of same, if necessary, on 
the same conditions as those applying to new works. 

Regarding the recent tin discoveries in the country north 
of Pretoria, it is wéll known that the prospects, as assured 
by the rapid development work that has been done, are 
pretty bright, but the economics of the future exploitation of 
the mineralised area:have not been, up to the present, suffi- 
ciently clearly set forth in public to enable anyone to write 
with any more certainty concerning a future tin industry. 

An interesting experiment is being made at one of the 
Witbank coal mines by the introduction underground of 
machines for mining in the place of hand labour. It has 
always been rather a reproach against our coal mines that, 
while the gold mines were exerting all they could to bring 
mechanical means.into application, the collieries still were 
quite callous in the matter, and somewhat prodigal in their 
use of that somewhat scarce commodity—native labour, 
Cheap working costs was, of course, the reason, but if it 
can be proved at Witbank that the Sullivan pick machines 
and boring machines are a commercial success—and reports 
of the work done seem to tend that way—there is pretty sure 
to be a change in local coal-mining practice. 








BLAST FURNACE FOR COPPER. 


A SMELTING plant for copper—pyrite with chaleopyrite 
—has recently been started in California. The blast 
furnace is water jacketed, and is 57in. by 96in. at the 
throat, 40in. by 96in. at the tuyeres, which have an area 
of 26-67 square feet, or 5°06 square inches per square foot 
of hearth. There is a tap hole fcr copper or for matte 
separation inside the crucible at each long side, and a slag tap 
hole in each short end. The matte tap hole is 9in. above the. 
brick bottom, leaving always a bed of matte inside the fore 
hearth. In the first concentration, with 2 per cent. coke in 
the charge, a matte with 30 to 35 per cent. copper is produced. 
This is broken and re-concentrated with two-thirds of green 
ore on the charge, and the necessary quartz and limestone, 
using 3 to 4 per cent. coke on the charge and producing a 
matte with 45 to 50 per cent. copper. The blast temperature 
is from 460 to 700 deg. Fah., being lowered for the second con- 
centration to increase the copper content. The maite is 
tapped into moulds resting on lorries. The furnace gases 
enter a flue chamber of brick with walls covered with wire 
netting and 14in. of concrete, the face of which is painted 
with graphite to prevent the action of the sulphur upon the 
lime in the cement. The flue dust settles into steel hoppers, 
from which it is drawn off into small wagons on lines of 18in. 
gauge, and carried to the briquetting plant. From the brick 
chamber a 21in, steel pipe extends up a hill to a steel chimney 
67in. diameter and 125ft. high. A continuous scraper con- 
veyor in the pipe drags down any collection of dust and delivers 
it into the last hopper of the flue chamber. The erection of 
a two-stand converter plant is contemplated, with a continuous 
reduction process. The matte from the first concentration 
will be converted, using silicious gold-bearing ores for the 
lining. . 











TILT-BUCKET CoNVEYOR.—In our article on the tilt-bucket cons 
veyor on page 20 of our last issue, we omitted to state that the 
conveyor illustrated in the engraving was made by the Gilbert 
Little Company, Limited, of Smethwick. 
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THE WAKEFIELD PUMP. 


In our description of the exhibits at the Electric Railway 
and. Tramway Exhibition last week we alluded to an 
extremely simple form of steam pump shown by Messrs. E. 
Green and Co., Wakefield. We are now enabled to place 
before our readers a number of illustrations which show 

















THE WAKEFIELD PUMP 


clearly the construction and action of this direct-acting 
um *. 
‘j As will be seen, the chief novelty of the design lies in the 
steam part of the pump, and consists in the method of dis- 
tributing the steam. This is effected by means of a steam- 
controlled piston valve, which is actuated without the aid of 
outside ‘‘ tappet’’ motion. From the sectional view of the 
steam cylinder it will be seen-that the valve works upon a 
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running in belt-like form round its centre. Now, in the tube 
mentioned above are two pin-holes, through which live steam 
can escape into the ends of the valve chamber. From this it 
will be understood that as one end of the valve chamber is 
connected with the exhaust and the other end is full of live 
steam, the valve is forced over into its reversed position, and 
connects the opposite end of the cylinder with the steam 
supply, thus vege the piston in the opposite direction until 
it arrives at the end of its next stroke. 
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PISTON VALVE 


The steam piston is of such a length that when this second 
stroke is completed a second groove in its periphery, which 
passes half way round the piston in an opposite direction to 
the other channel, connects the end of the valve chamber 
hitherto filled with live steam, with the exhaust belt, and 
live steam entering the valve chamber through the other pin 
hole in the ‘‘ nickel tube,’’ forces the valve back into its old 
position, and so on stroke by stroke. It should be pointed 
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GENERAL ARRANGEMENT OF PUMP 


out that the steam valve can be shifted over from side to 
side of its chamber when starting the pump, by means of a 
three-way cock between it and the air vessel which connects 
either side of the valve chamber with the atmosphere, thus 
allowing the live steam to force the valve over into the 
required position. The steam valve is balanced by means of 
recesses, cut at each end, and is fitted externally with four cast 
iron rings, each of the two centre rings being in three parts, 
and each of the two end rings being in two parts, thus giving 
@ more uniform fit and less liability to leakage after working 
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DETAILS OF STEAM CYLINDER 


central nickel steel tube, which aJso acts as the main steam : 


supply pipe to the pump. This tube is fitted at the ends 
with nuts and caps in such a way that steam can be admitted 
to whichever side of the pump is most suitable for its position. 
The steam passes from the tube through ports into ee whew, 


and from the interior of the valve through the valve and | 


cylinder ports into one or other end of the cylinder, causing 
the steam piston to make one stroke. A channel groove, 
running half way round its periphery connects one end of 
the valve chamber with the exhaust port of the cylinder, 


any length of time. The rings are kept in contact with the 
valve chamber walls by means of springs. 

The valve is also fitted internally with two rings encircling 
| the tube upon which it works, and thus prevent the passage 
| of steam from the centre to the outside of the valve at its 
ends. These rings are also kept in contact with the tube by 
| means of springs. The steam piston is provided with two 
| narrow cast iron rings, each in three parts, and is er 
attached to the water piston by a Delta metal piston rod. All 
| the cylinder glands are of cast iron, fitted with gun-metal 





wearing parts. The water piston has four water grooves 
near the ends and two rings near the centre. The suction 
and delivery valves are of the double annular flat-seated type, 
and made of gun-metal, They are so fitted that the water 
passages are in no way throttled, thus allowing for a steady 
and continuous flow. These pumps, we are informed, run 
with almost equal economy and silehce at the slowest and 
quickest speeds, and will pump equally well when running 
at either 12 or 60 double strokes per minute. 

The pump is extremely compact, and takes up a very little 
floor space, 








RAILWAY CARRIAGE WINDOW FITTING. 





THE various systems of manipulating railway carriage 
windows do not always work as satisfactorily as might be 
desired. In what is perhaps the most usual form the leather 
strap plays the principal part. Now, from unhappy 
experience, the railway companies have found that not only do 
these straps wear out, but that malicious passengers either 
mutilate them or remove them altogether. In fact, the 
renewal of the straps makes a heavy item in the yearly 
accounts. In other kinds of windows friction is relied upon 
to keep the window at the desired height. When the window 
so fitted is new, this system works well enough, but after a 
time there is an undoubted tendency to slip by reason of the 
vibration of the train, so that the passenger is forced either to 
have the window closed or full open. 

The particular fitting which we illustrate below has 
been designed to overcome these objections and to obtain 
ease and efficiency in operation, combined with immunity 
from damage. The idea is wonderfully simple. The weight 
of the window is balanced by a counterweight. The two are 
connected by two strips of webbing which are led over a 
pentagonal pulley. It is this pentagonal pulley which forms 
the crux of the invention. The form of the roller confers an 
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RAILWAY CARRIAGE WINDOW FITTING 


entirely different property on the system from that possessed by 
a similar arrangement in which a round pulley is used. A 
glance at the illustration will serve to show that any move- 
ment from a position of equilibrium results in the setting up 
of an opposing force to such movement. This is due to the 
shortening in the radius on the side which has a tendency to 
be depressed, with a corresponding increase in the opposing 
radius. This produces an increasing resistance on that side. 
Although the weight of the window and of the counterweight 
are as nearly as possible equal, they have a varying effect on 
each other as the roller moves in either direction. This 
property is sufficient, so the inventor informs us, to counteract 
any tendency for the window to slip down in consequence of 
train vibration. We have not seen the actual appliance as 
fitted to a railway carriage window, though we understand 
that it is just about to be tried experimentally. We have, 
however, experimented with a model of fair size and are 
satisfied that with this, at any rate, a great deal more vibra- 
tion than an ordinary railway carriage window is likely to 
get failed to alter the position of the window. There are five 
p2sitions of equilibrium in each revolution of the roller, and 
about three revolutions of the roller will take the window 
from top to bottom. There are, therefore, some fifteen 
positions in which the window will remain where it is placed. 
As in other systems, the window may be closed by lifting it to 
its full extent and forcing it over the weather strip. It 
can from this position be lowered as all other windows by a 
temporary lifting and a forward of the lower part by 
means of a finger notch. As the window is counterweighted 
the lifting of it, which is brought about by means of a finger 

iece, can be carried out with but little effort. The system 

as been invented by Mr. C. Scott Snell, late of the Thames 
Ironworks and Shipbuilding Company, and now of 53, Victoria- 
street, Westminster. 








Tue Chief Engineer of Maintenance of Way of the 
Pennsylvania Railroad has, says Iron Age, made the following 
statement of objections to steel cross ties :—They increase expansion 
and contraction in all parts of the track; they weigh about one- 
half as much as wooden ties and do not make heavy enough track ; 
the connection of metal and metal between the rail and the tie is 
very detrimental ; they are noisy; they have not the elasticity or 
cushion that a wooden tie has; they cost more ; they could not 
used where their automatic signals are used, because they would 
connect the current between the rails; lastly, there is no difficulty 
in getting all the wooden ties required, 
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AN INVESTIGATION TO DETERMINE THE 
EFFECTS OF STEAM-JACKETING UPON THE 
EFFICIENCY OF A HORIZONTAL COMPOUND 
STEAM ENGINE.* 


By Mr. A. L MELLANBY, M.Sc., of the Municipal School of 
Technology, Manchester. 


(Concluded from page 22.) 


THE calculation of the amount of heat flowing into a metal plate 
whose surface undergoes « periodic temperature change is given in 
the appendix. It will be there seen that if T; is half the temperature 
range in degrees Fahrenheit, and N the number of periodic changes 
per minute, the heat flowing into the metal per square foot percycle = 


H British thermal units. 
=| 

In applying this formula to ascertain the condensation taking 
place per revolution in a steam engine cylinder it is generally 
assumed that the surface of the metal goes through the same 
temperature cycle as the steam. It is also usual to assume that the 
temperature changes follow the simple harmonic law, and that the 
clearance surfaces may be treated as if they were portions of an infi- 
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Crank Angles or Time 


Pigs. 12 and 15. 


nite plate. Consider trial No. 95. In this case the temperature range 
of the steam is from 357 deg. Fah. to 247 deg. Fah. = 110 deg. Fah., 
or T,; = 55. At 60 revolutions per minute the British thermal 
: : 4T 4 x 56. 
units absorbed per square foot per revolution = N= = 
nN? Nv 
Therefore the British thermal units absorbed per square foot 
“= 220 x 7-73 = 1700. 


Vv 

If one imagines that all the condensation has taken place at cut- 
off, which is not quite the case, then one may take the amount of 
surface upon which condensation takes place as being equal to the 
clearance surfaces together with half of the barrel surface exposed 
up to cut-off ; this amounts to 6 square feet at one end. 

Therefore, the heat rp pes ad minute = 6 x 1700 = 10,200 
British thermal units at each end. 

Taking the latent heat at 160. 


Pounds of steam condensed per minute = 


end. 

Therefore the steam condensed per hour at both ends = 11-9 » 
60 x 2 = 1428 Ib. 

In the actual trial the missing quantity at cut off was only 
753 Ib. per hour, so that it is evident that the cylinder walls did 
not have so great a range of temperature as the steam. 

To give an idea of the inaccuracy involved in the supposition 
that the temperature of the steam follows a simple harmonic law, 
the indicator diagram from the high-pressure cylinder in trial 95 
has been re-drawn so as to show the varying temperature of the 
steam on a base of crank axles. The temperatures have been 
obtained from steam tables on the assumption that the temperature 
at any part of the stroke is the temperature of saturation. This 
cycle has been analysed by the Fourier method, and its equation 
has been found to 2s T = 283-5 + 52-3 sin (@ + 18 deg. -35’) + 
22-3 sin (20 — 8 deg. -47’) + 16-5 sin (36 — 24 deg. -43’) + 2-6 
sin (460 — 70 deg. -17’) — 2-2 sin (5@ + 71 deg. -34’). 

The first three sine-curves have been drawn in Fig. 12. The 
dotted black curve shows the sum of these three curves and the 
amount it differs from the actual temperature curve drawn in a 
full black line will be seen. The rate at which heat would be 
absorbed and rejected has been calculated from the first three 
terms of the equation, and has been plotted in Fig. 13, where the 
steam temperature is again shown. The quantity of heat that this 
represents to be flowing into the metal up to cut-off has been cal- 
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860 = 11-9 at each 
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Fig. 14. 2 


culated to be 30-5 thermal units per square foot per revolution 
It is proportional to the area shown by the shaded lines. From 
this it is estimated that the heat absorbed by the metal at both 
ends is equal to 1,320,000 thermal units per hour, which represents 
a condensation of 15301b, of steam per hour. This is equivalent 
to saying that if the metal went through the same temperature- 
cycle as the steam, the missing quantity at cut-off ought to be 
1530 1b. per hour, instead of the actual amount—753 a, Wegupenrs 
then that if the whole of the missing quantity is put down to con- 
densation, the opinion of Professor Cotterill must be accepted 
— the temperature range of the metal is less than that of the 
steam, 

_ The researches of Messrs, Callendar and Nicolson throw a con- 
siderable amount of light upon this question, and bring forward a 
source of loss that has hitherto been in most cases unconsidered. 
It has already been shown that if the temperature range of the 
surface is known, the range of any depth within the metal can 
be found. Conversely, if the range at any depth of the metal can 
be measured, then, assuming a simple harmonic temperature 


range at the surface, the surface range and also the heat absorbed 
per cycle can be easily calculated. Messrs, Callendar and Nicolson 
set themselves to measure the range of temperature at various 
depths within the metal of a steam engine, and found that the 
surface aes instead of following that of the steam went 
only through a very small range. Thus, at a speed of 70 revolu- 
tions per minute, whilst the steam temperature within the cylinder 
varied for 335 deg. Fah. to 212 deg. Fah.,a range of 123 deg. Fah., 
the temperature of the inside surface of the metal only went through 
7 deg. Fah. From this it was easy to show that only a small pro- 
portion of the missing quantity was due to condensation, and they 
suggested that the greater of this missing steam was due to 
direct leakage past the slide valve into the exhaust pipe. It 
followed also from these experiments that the rate of condensation 
of steam, instead of being arpapeon infinite as had been generally 
supposed, must take place at a much slower rate. From these and 
other experiments,* it was suggested as a provisional law that the 
rate at which steam condenses on a metal surface is proportional 
to the difference of temperature between the steam and the metal, 
and may be given by the following equation :— 

British thermal units given out per second per square foot = 
0-74(T — 6) where T = temperature of the steam, @ = tempera- 
ture of the metal in deg. Fah. 
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if this law is taken to be true, then it is easy to make an 
estimation of the amount of condensation per revolution. Figs. 
15 and 16 are the indicator cards from the high-pressure cylinders 
in trials 95 and 97, drawn so as to show the variation of the 
temperature of the steam with the angles traced by the crank. 
One may therefore say that the base line represents time. Ther- 
mometers in the metal of the covers give the average temperature 
of the clearance surface. The holes for these thermometers were 
drilled to within a distance of about jin. from the inside surface, 
leaving sufficient metal to avoid any possible cyclical change of 
temperature. These temperatures are shown on the diagrams. 
Assuming then that Messrs, Callendar and Nicolson’s experiments 
were correct, the fluctuation of temperature of the surface of the 
metal is so small as to be practically negligible. If also their 
law of condensation is taken for quatal, then at any instant 
condensation is taking place on the clearance surfaces at a rate 
proportional to the difference of temperature between the metal 
and the steam. Thus the difference between the horizontal line 
and the indicator line measures the rate of condensation at any 
time. Remembering that the base line represents time, it can be 
seen that the amount of condensation, or the amount of heat 
passing into the metal up to cut-off, is proportional to the shaded 
area. If, therefore, this area is measured by means of a planimeter 
the amount of condensation can be calcuiated from the equation :— 
Condensation per square foot per second = 0-74 (T — 6), because 
the area represents = (T — 6) ae to a scale that can be found. It 
therefore follows that this area, measured in degree-seconds, 
multiplied by 0-74 times the area of the clearance surface, gives 
the condensation in thermal units taking place on one end of the 
cylinder per minute. 

If the distribution of temperature ae the barrel is known, 
the condensation taking place on the barrel surface up to cut-off 
can also be found. The method adopted is somewhat similar to 
the one immediately described for the clearance surfaces, but is 
a much more tedious process, The barrel surface must be divided 
into strips, and thé condensation area for each strip found 
between different crank angles. The amount of condensation 
taking place on each strip per minute can thus be measured, 
and thesé amounts added together will give the barrel surface 
condensation. 

The relation between the temperature of the steam and the 
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temperature of the metal, both in the clearance space and along the 
cylinder walls, can be seen in Figs. 9, 10, 11 (azte). The tempera- 
tures of the steam in relation to the stroke have been obtained 
from the indicator diagrams and F esene to the same scale as the 
observed temperature of the cylinder walls. The manner in which 
the thermometers are arranged to measure the wall temperature is 
shown in Fig. 18. The condensation areas for the unjacketed 
trial 95 and the jacketed trial have been measured for the high- 
pressure cylinders. As might be expected, the mean temperature 
of the metal for trial 97 is higher than for 95, but the difference 
is not very marked. The results obtained are as follows :— 

Trial 95.—Condensation on clearance surface per minute = 665 
British thermal units ; condensation on barrel surface per minute = 
159 British thermal units ; total condensation up to cut-off per 
minute = 824 British thermal units. Therefore steam condensed 
per hour at average temperature of 355 deg. Fah. at each end = 
57 lb.; therefore total condensation per hour = 114 lb. 





Trial 97.—Condensation on clearance surfaces per minute = 530 
British thermal units ; condensation on barrel surfaces per minute 
= 43 British thermal units ; total condensation up to cut-off per 
minute = 578 British thermal units. Therefore steam condensed 
per hour at average temperature of 355 deg. Fah. at each end = 


40lb.; therefore total condensation per hour = 80 lb. 

So that the effect of jacketing the hizh-pressure cylinder is to 
reduce the initial condensation from 114 1b. to 801b. per hour. If 
we assume that the law of re-evaporation is similar to that of 
condensation, at the end of expansion the steam in the cylinder 
a be dry, so that any missing quantity at release must be due 
to leakage. 

If ones to picture how this leakage takes place, it will be seen 
that the action must be very complicated. Let any leakage there 
may be past the piston be neglected altogether. During admission 
to the high-pressure cylinder there is the probability of a direct 
leakage past the exhaust valve from the high-pressure steam in the 
cylinder. If, as Messrs. Callendar and Nicolson say, the leakage 
is proportional to the difference of pressure on the two sides of 
the valve, the leakage during this period may be very great. 
After cut-off the pressure in the cylinder diminishes, so that the 
rate of leak from the cylinder to the exhaust will diminish, but, at 
the same time, steam will now leak past the admission valve into 
the cylinder at a rate increasing as the pressure in the cylinder 
gets lower. It would appear, then, that during expansion more 
steam would leak into the cylinder than out of it, and one would 
expect to have a greater indicated weight at release than at cut- 
off. After release steam would continue to leak past the admis- 
sion valve into the cylinder, and be carried out with the exhaust 
steam. 

Fig. 17 shows the low-pressure card for trial 95 set out to a base 
of crank angles and temperatures. The condensation area has 
been calculated as in the previous cases with the following 
results :—Condensation on clearance surfaces per minute = 3010 
British thermal units ; condensation on barrel surfaces per minute 
= 780 British thermal units ; total condensation up to cut-off per 
minute = 3790 British thermal units. Therefore steam condensed 
per hour at average temperature of 235 deg. Fah. at each end = 
239 1b. Therefore total condensation per hour = 478 lb. 

In trial 99, where the low-pressure cylinder was jacketed with 
high-pressure steam, the mean clearance surface temperature is 
far above the saturation temperature of the steam, and conse- 
quently there could be no initial condensation. Fig. 11 (ante) shows 
the relation between the wall temperatures and the steam tempera- 
tures on the assumption that the latter was saturated. This was 
probably not the case, as it is possible that the steam in the 
cylinder was superheated at some portions of the stroke. 

In trial 97 the missing quantity of cut-off = 7461b. Probably 
in this case the greater part of the leakage is directly past the 
valve into the exhaust. If this be assumed, then one has of the 
missing quantity at cut-off 4781b. condensation per hour, which 
gives 746 — 478 = 268 lb. per hour leakage. 

In trial 99 the missing quantity at cut-off is 285 lb., all of which 
may be put down to leakage. 

From these examples it is apparent that the effect of the jacket 
is to reduce the leakage as well as the condensation, especially in 
the high-pressure cylinder. In connection with the low-pressure 
— a complication is introduced by the fact that the steam- 
chest pressure is increased when the jackets are used. This agrees 
with the results of Callendarand Nicolson, who found by warming 
the valve face a considerable reduction in the leakage past a slide 
valve was effected, and shows that one valuable feature of the 
jackets is that they warm the valve faces, and so prevent the 
steam Jeaking past them in the form of water. More direct evi- 
dence is, however, given by these trials that the temperature cycle 
of the metal must differ from that of the steam. If both had the 
same ranges, then they must also have had the same mean tem- 
perature, but in all cases the mean temperature of the metal is 
considerably higher than that of the steam. Thus in Fig. 15 the 
mean temperature of the metal is 335 deg. Fah., and the mean of 
the steam is 284 deg."Fah. Since the highest temperature of the 
steam is 356-5, the maximum temperature range of the metal 
could not be more than 2 (356-5 — 335) = 43 deg. Fah., unless 
the temperature cycle of the metal were of an extraordinary 
character. Taking this temperature range, and assuming it to be 
of a simple harmonic nature, the formula :— 


4 T 
Heat absorbed per revolution = ie may be applied to find the 
NV 


condensation. 


On working this out for the conditions of the trial, it appears 
that such a temperature range would give a total condensation or 
a missing quantity near off-cut of 555 1b. of steam per hour. Now, 
as the actual missing quantity is 753 lb., and as it seems impossible 
that the temperature range could be more than 43 deg. Fah., it 
appears that even without the evidence of Callendar and Nicolson’s 
experiments a considerable quantity of the missing quantity must 
be due to leakage. An inspection of the indicator cards shows 
what again seems to the author to be a strong proof that condensa- 
tion accounts for only a small portion of the missing quantity. Figs. 
9, 10, and 11 (ante) show that both for the jacketed and unjacketed 
trials the indicated weight between cut-off and release is always 
less than the actual weight shown by the air pump. It would thus 
be generally said that the steam was wet throughout expansion in 
all cases. ‘There is no doubt, then, that if water were present in 
the cylinder the re-evaporation between off-cut and release would 
be greater from the hot jacketed walls than from the unjacketed 
ones. Both the indicator cards and Table V. show that this is not 
so. Indeed, it appears that in almost every case there is less 
apparent re-evaporation during expansion with the high-pressure 
cylinder jacketed than there is when it is unjacketed, It is difficult 
to see how this can be so, unless the view be accepted that the missing 
quantity is largely due to leakage, and that the steam in the 
cylinder is dry before release takes place. 

Although it is the almost universal opinion that initial condensa- 
tion on the cylinder walls is the prime cause of inefficiency in steam 
engines, the author feels that the work of Messrs, Callendar and 
Nicolson and the experiments that have been described in this 
paper afford considerable evidence that this is not the case. The 
subject, however, is one of so much difficulty, and one upon which 
so varied opinions are held, that it is only by considerable experi- 
mental research that the actual truth can bereached. Seeing that 
the elimination of the missing quantity would so greatly reduce 
the running cost of all steam engines, it is not stating too much to 
say that the subject is worthy of the attention of all experimenters 
upon the steam engine, 

The author has now commenced a series of experiments to 
determine the effect of superheated steam, and he hopes soon to 
have some more evidence of what is the actual cause of steam 
losses. If it can be proved that valve leakage is the principal cause 
of loss, then engine builders will have their attention directed to the 
improvement of the valves now used, and the costly and compli- 
cated arrangements that are often made to reduce initial condensa- 
tion will be done away with. 


SUMMARY OF RESULTS. 


The following is a summary of what appear to be the most 
important results obtained from this series of trials. 

(1) Best mean pressure.—That compound engines with a boiler 
pressure of 150 1b. may be worked with a mean pressure referred 
to the low-pressure cylinder of about 40 lb. por square inch without 
any loss of efficiency in terms of brake horse-power. 

2) Maximum eficiency.—That the jackets have their maximum 
efficiency when the whole of the high-pressure and the ends of the 
low-pressure cylinders are jacketed with high-pressure steam—see 


3) Variation of indicated horse-power.—That when the jackets 





* Institution of Mechanical Engineers—Liége Meeting. 





* ‘ Proceedings,” British Asscciation, 1897, page 418. 








are applied to the oe ag ee cylinder the total indicated horse- 
power is slightly uced, but when applied to the low-pressure 
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cylinder the total indicated horse-power is considerably increased — 
see Table IV. and Fig. 7. 

(4) Znitial condensation.—That the jackets have little effect in 
the high-pressure, but have a considerable effect in the low-pressure 
cylinder, .% initial condensation—see example worked out from 
trials Nos, 95, 97, 99. 

(5) Temperature cycle of metal.—That the temperature cycle of 
the cylinder walls next to the steam must be considerably less than 
that of the steam. (a) Because the actual missing quantity is 
much less than it would have been had the steam | metal gone 
through the same temperature changes. (}) Because the mean 
temperature of the metal is higher than that of the steam. 

(6) Missing quantity.—That the greater part of the ‘‘ missing 
quantity ” must be due to leakage, and not to initial condensation. 
(«) Because the application of the methods suggested by Callendar 
and Nicolson shows the condensation to be but a small fraction of 
the total missing quantity. () Because the apparent re-evapora- 
tion during expansion is less for jacketed than for unjacketed 
engines, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 9) our 
correspondents.) 





OUR GERMAN COMPETITION AND THE BRITISH GOVERNMENT. 


Str,—It is somewhat the fashion for British merchants and 
manufacturers to be told by our politicians that they should study 
the scientific methods and show some of the enterprise of their 
German competitors in the opening of new markets. May I with 
your help be al’cwed to give a personal experience and to ask our 
politicians if, in the face of the preference shown by the British 
Government to German traders, they still press this advice ? 

Some years ago the Amir of Afghanistan wanted to obtain 
machinery for general purposes and also military stores in this 
country. As he was only prepared to pay on delivery to his officials 
at Peshawur, his agents arranged to execute these orders through 
me. I accordingly bought and paid for the materials required and 
delivered them at Peshawur as against payment of the agreed 
price. The orders for all military stores were submitted to the 
India Office by the Amir’s agents before they were passed on to 
me, and I was satisfied that the Government of India in no way 
disapproved of these orders being executed. Amongst the orders 
was one for the forgings and materials for the constitution of two 
hundred mountain guns. By the end of 1901 I had the first two of 
the consignments, which I had made by Messrs. Sir W. G. 
Armstrong, Whitworth, and Co., lying in the fort at Peshawur 
waiting for delivery to the Amir’s officials. These consignments 
had been landed at Karachi, where an Afghan official had to 
satisfy the officials of the Indian Government that,they were being 
sent forward under the orders of the Amir; and they had been 
sent forward from Karachi to Peshawur without any hint being 
given to me or to my agents that there might be difficulty in 
my handing them over to the Amir’s agents. Early in 19021 was 
notified that the Political Officer of the Khybers had stopped all 
farther war material being sent into Afghanistan; but before I 
received this notification the last consignment of the gun forgings 
had reached Karachi and had been allowed by the Government 
officials to be sent forward to Karachi without demur. During 
the spring of 1902, whilst my three consignments were actually 
lying in the fort at Pesbawur, the present Amir sent agents to 
Messrs. Krupp at Essen to purchase both mountain and field guns, 
Messrs. Krupp’s guns reached Peshawur in September, 1902, and 
were delivered at once without objection to the Amir’s officials. 

I have asked for explanations as to why I was prohibited from 
delivering my gun forgings whilst Messrs, Krupp were allowed to 
deliver their completed guns. The only explanation given to me 
is that the Government of India had given their consent to the 
importation of the Krupp guns before my consignments arrived in 
India. But I also was allowed to accept my order, to land the 
forgings at Karachi, and to forward them to Peshawur. I have 
waited since 1902 and my consignments are still lying in the fort 
at Peshawur. I can get no help from either the British or Indian 
Government. I have some £10,000 invested in the consignments, 
and I have given up all idea of supplying the Amir of Afghanistan 
with further machinery or military stores of British manufacture, 
although the business was an importaut one both in my own interests 
and in the interests of the irms by whom the goods were 
manufactured. I had as much enterprise as my German competi- 
tors, because I was first in the field. What is the German scienti- 
fic method of ing through business which I have yet to learn? 

Warrington, July 10th. W. D, Hovexton. 


INSTITUTION OF JUNIOR ENGINEERS. 


Srr,—Adverting to the wage tig celebration of this Insti- 
tution, and to the paper read by Mr. W. J. Tennant, past chair- 
man, and referred to in your last impression, no better person 
could have been chosen for this eS , but it naturally precluded 
him from stating what part he —— in its earlier develop- 
ment, and I feel constrained to supply the omission, and as I 
joined the Society at the same time, and continued his colleague 
on the Council, succeeding him as vice-chairman, then as chairman, 
I feel so fully acquainted with all that passed as to be in a position 
to supply the omission. Succinctly, therefore, let me state that 
the Society in 1886 was a mere handful, and it was here Mr. 
Tennant began to exert that influence which virtually meant such 
an extension as practically to found a new Society. He moved 
and pressed upon the Committee that the Society’s existence should 
be brought before the notice of all the engineering firms in London. 
He also was the originator of the excursions and visits to works 
being held at regular and frequent intervals, to which is so largely 
due the success of the Society. He was also chiefly responsible 
for the Society ge | the plunge of removing its p' of meet- 
ing from its local habitation in Lambeth to Westminster ; and it 
was from this change that in reality the Society began seriously 
to take its place amongst existing institutions. With his joining, 
and the foundation work he did in suggesting and helping to 
carry out the re-erection of this local structure on its broadened 
and improved basis, we have the beginning of an enlarged insti- 
tution, whose celebration has just been held. Others, after his 
and my period of chairmanship, have contributed in no small 
degree to continuing and ——s the Institution on sound busi- 
ness lines ; but it is probably unnecessary to mention any other 
names. By adding these remarks to Mr. Tennant’s paper, I feel 
that I am only giving him credit which is his due, although, from a 
friendship of over twenty years’ standing, I can vouch he would 
be the last man in the world to acknowledge such credit himself. 
SipNey Bovutprne, Past Chairman. 
July 10th. 





MODERN ECONOMICAL STEAM ENGINES AND TURBINES. 


Srr,—In your issue of the 7th instant an article appears on 
‘* Modern Economical Steam Engines and Turbines.” e would 
wish to draw your attention to Figs, 1 to 5 in this article, in which 
the floor space occupied by steam engines of various types is shown. 
In the case of the steam engine no dynamos are included, but in 
the case of the horizontal turbine the dynamo is shown on, and we 
would be much obliged if you would draw attention to this point, 
as it makes the size of the turbine look much more than it 
should be. For C. A. PARSONS AND Co., 
Wa. JOHNSTON, Manager. 


Heaton Works, Neweastle-on-Tyne, 
July 10th, 


THE DEVELOPMENT IN THE SIZE OF 
GOODS WAGONS. 


THE high-capacity goods wagon is now pretty well established 
in Europe for handling certain classes of traffic, but it is not 
likely ever to represent a large proportion of the goods rolling 
stock. This view is taken by Mr. Biard, chief engineer of 
rolling stock of the Eastern Railway of France, in a paper 
presented before the French Society of Civil Engineers. 
Such wagons are used exclusively in the United States, but 
Mr. Biard points out that large quantities of goods are there 
hauled for great distances, but that such conditions do not 
obtain in Euro As a matter of fact, the introduction of 
smaller wagons for handling small shipments promptly and 
economically has been suggested in the United States, 
although there seems to be no probability of its being carried 
into effect. Mr. Biard reviews the development or inorease 
in capacity of goods wagons in recent years, and presents his 
information relative to four countries : (1) The United States, 
with wagons of 40 tons to 50 tons capacity ; (2) England, which 
still adheres mainly to its small cars of 5 to 8 tons and 10 tons 
capacity ; (3) and (4) France and Germany, with cars of the 
medium capacity of 10 tons, 15 tons, and 20 tons. An 
essential difference between American and European goods 
wagons is that the former are invariably carried on bogies, 
while in Europe fixed or independent axles are generally used 
and bogie wagons areexceptional. With cars of large capacity 
the length of frame and the load per axle lead to the 
abandonment of independent axles in favour of bogies. 

United States.—Prior to 1850, the railways used four-wheel 
wagons of about 34 tons capacity, which increased to 5 tons 
before 1860, after which year the use of bogies commenced. 
After the Civil War—-1865—new wagons began to be built of 
7% tons capacity for covered wagons, and 10 tons for coal 
wagons. In 1876 wagons of 20 tons capacity appeared, and 
in 1885 covered wagons of 30 tons capacity. This last 
capacity continued as the maximum for several years, but in 
1895 the Pennsylvania lines built 35-ton wagons, and since 
1897 there have been more than 100,000 wagons built of 40, 
50, and even 55 tons capacity. The ‘‘ diamond frame ’’ bogie 
is by far the most general type, although a variety of bogies 
with frames of rolled steel joists, pressed steel shapes, &c., 
are in extensive use. The bogie ‘wheel base is usually 5ft. to 
5ft. Tin., and the wheels are almost invariably of cast iron, 
chilled on the tread, and 2ft. 9in. diameter. The body of the 
wagon is generally of wooden construction, and a 30-ton wagon 
would weigh about 25,000 lb., but since 1893 the use of steel 
has increased. With steel frames and wagons built entirely 
cf steel it has been possible to design wagons of enormous 
capacity. sie 

The principal causes of the increase in capacity are two :— 
First, the rapid and immense development of the railway 
system; secondly, the incessant and excessive lowering of 
rates. To meet these conditions two measures have been 
taken :—First, the reduction of the ratio of dead weight to 
paying load; secondly, the increase of the power of loco- 
motives so as to increase the train loads. The total load per 
axle in the large wagons exceeds 17 tons, and this, with the 
correspondingly heavy load on the engine wheels, has neces- 
sitated many improvements in the rmanent way, 
strengthening of bridges, &c. The use of the continuous 
brake is universal, and there is a tendency to the introduction 
of friction draught gear to absorb the severe shocks in starting 
and stopping heavy trains. 

The advantages due to the use of wagons of high capacity 
are as follows:—(a) Reduction of dead load, which now 
averages 24 per cent. to 29 per cent. of the total load in 
wagons of 55 tons and 40 tons capacity respectively ; (b) reduc- 
tion in first cost, since the cost does not increase in proportion 
to the capacity or the net weight of the wagon ; (c) reduction 
in cost of maintenance of wagons; (d) reduction in cost of 
traction, due to reductions in dead load, rolling resistance, and 
wind and curve resistance in the long trains; (e) less occupa- 
tion of the line, sidings, yards, and terminals ; (/) the increase 
in the capacity of wagons and weight of locomotives has 
enabled American railways to cope with the remarkable and 
rapid increase in traffic. 

Great Britain.—The characteristics of the goods train 
equipment are small and short wagons on two axles, with 
frame and body of wood, except in very recent cases. The 
length is from 15ft. to 16ft. ; capacity, 6 to 10 tons; weight, 
empty, 54 to 7} tons. The traffic in bulk goods is heavy— 
coal and ore representing 70 per cent. of the total—but the 
continued use of the small wagons is due to : (1) Commercial 
customs in the making of small shipments; (2) the great 
proportion of private cars—500,000 out of 1,100,000—and 
(3) the changes in coaling docks, goods yards, terminals, &c., 
which the introduction of larger wagons would necessitate. 
However, the attention of engineers and private owners has 
been drawn to the question of cars of high capacity within 
the past few years, and several railways are now using bogie 
wagons of 30 and 40 tons capacity, while others are — 
menting with wagons of 15 and 20 tons capacity carried on 
two axles. 

Germany.—About 1880 the 10-ton wagon had become the 
standard, and by 1891 the standard wagon was of 15 tons 
capacity, with steel underframe, and mounted on two axles. 
At the same time, some 30-ton bogie coal wagons were intro- 
duced experimentally, but afterwards converted into platform 
wagons. In1899 trials were made with 40-ton pressed-steel 
bogie wagons, and 30-ton Talbot hopper wagons with three 
axles. Neither of these had any definite result. In 1903, 
however, the trials were renewed, including the 40-ton and 
30-ton wagons just mentioned, and also 20-ton pressed-cteel 
wagons with two axles. The 15-ton wagon is still, however, 
practically the standard. 

France.— For thirty years, from 1855, goods wagons of 
10 tons capacity were practically universal ; but in 1879 the 
use of 15-ton wagons—on two axles—commenced, and these 
have given very satisfactory results on several lines. In 1895 
some 20-ton wagons, also on two axles, were introduced, and 
the wagons of this type now used have a dead weight of only 
7°6 tons to 7‘8 tons. There are now about 20,000 of these 
wagons in service. As to private wagons, these have developed 
in much the same way. The use of bogie wagons began 
about 1887, these being mainly platform wagons of 25 tons to 
30 tons capacity for carrying rails. As far as dead weight 
was concerned, a pair of four-wheeled wagons coupled 
together had the advantage, but the flexibility of the bogie 
wagon was found to justify its use. Some 30-ton bogie 
hopper coal wagons of American construction were introduced 
in 1900 by the Paris, Lyons, and Mediterranean Railway. 
M. Biard is of opinion that the use of bogies is not advan- 
tageous unless the capacity is increased to 40 tons, and this 
has been done by some railway companies and private owners 





who have built 40-ton and 50-ton wagons of steel construction. 
The former have a net weight of 14 tons. 





It is not considered probable that the use of large-capacity 
wagons will become general in France. In America the 
great quantities of qs to be hauled long distances render 


such wagons desirable and even necessary, but these condi- 
tions do not obtain in France. While the large bogie wagons 
may be used even more than at present in the coal and 
mineral traffic, the 10-ton and 20-ton two-axle wagons appear 
to best meet the requirements of general traffic. 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, June 26th. 


THE annual wage conferences are now on, and there seems to be 
some probability of a disagreement between the independent 
manufacturers of sheets and tin-plates and the Amalgamated 
Association which may result in the closing down of a number of 
mills, The manufacturers, it is stated, will not yield to the 
demands that are being made, and the workmen, it is understood, 
will not agree to the concessions desired. 

The official statistics of the American Iron and Steel Association 
for 1904 which have just been issued show the total production of 
Bessemer steel ingots and castings for that year 7,859,140 tons 
against 8,592,829 tons for 1903, a decrease of 733,686 tons, or 8-5 
per cent. The total production of open-hearth steel ingots and 
direct castings in the United States in 1904 was 5,908,166 gross 
tons, against 5,829,911 tons, an increase of 78,255 tons, or over 2-1 
percent. The production of all kinds of rails in 1904 was 2,284,711 
tons gross, against 2,992,477 tons in 1903, a decrease of 707,766 
tons, or 23-6 per cent. 

The production of Bessemer steel rails in 1904 was 2,137,957 gross 
tons, against 2,946,756 tons in 1903, a decrease of 808,793 tons, or 
27-4 per cent. The total production last year of strictly structural 
shapes was 949,146 tons, against 1,005,813 tons in 1903. The 
production of iron and steel wire rods in 1904 was 1,699,028 gross 
tons, against 1,053,455 tons in 1903, an increase of over 13 per 
cent. The production of iron and steel plates and sheets in 1904, 
excluding nail plate, amounted to 2,421,398 gross tons, against 
2,599,655 tons, a decrease of nearly 7 per cent. i 

The production of iron and steel nail plate was 61,601 tons, of 
which 42,182 tons were steel and about 19,419 tons were iron. 

Steps have been taken to incorporate the Ralston Steel Car 
Company, capital stock 1,000,000 dols., for the purpose of manu- 
facturing all kinds of cars. The railroads are making very 
urgent requirements on the steel car companies, and the productive 
capacity must be increased. The rail mill, which the Carnegie 
Steel Company is building at the Edgar Thomson Works, and will 
be known as No. 3, will be completed some time in October. 
Mii] No, 1 rolls 60 Ib, to 100 lb. sections ; No. 2 rolls 25 lb, to70 Ib. 
sections ; and mill No. 3 will roll 8 Ib. to 301b. sections, and its capacity 
will be from 10,000 to 12,000 tons monthly. 

The exports of copper for the past six months amounted to 
127,800 tons, or 21,300 tons per month. The prices realised have 
been equivalent to 15 cents in the domestic market. During the first 
twenty-two days of June the exports to Europe and the Far East 
from Atlantic ports were 15,702 tons. Total foreign shipments for all 

rts during June will amount toabout 20,000 tons. The Baltimore 

ridge Company has secured an order for 2300 tons of steel for the 
sugar refinery of the United Fruit Company to be built at Nipa 
Bay, Cuba. The Tennessee Coal and Iron and R.R. Company has 
secured a large batch of orders for steel rails, araounting, it is 
estimated, to 55,000 tons. 
New York, July 5th, 1905. 

The mid-summer nguetion in the iron and steel trade presented 
itself very suddenly. Notwithstanding the dulness in crude iron, 
there are a good many inquiries under consideration which may 
result in the placing of large orders during the month. The point 
which is holding back the final floating of orders is the steadiness 
or unsteadiness of prices. Sales of basic iron have been recently 
made at concessions from quotations of June Ist. The market 
has sagged as much as 50 cents in some cases. The makers of 
basic and Bessemer iron especially argue on the basis of seeming] 
assured facts that there would be a reaction as soon as the well- 
known requirements of certain large consuming interests are pre- 
sented. While the production of basic iron is enormous, the 
avenues of distribution are opening up, and there appears to be a 
strong probability that the maximum basic iron capacity will be 
kept fully employed throughout the year. 

United States Steel Corporation is securing a good deal of 
business abroad in steel rails, and it is quietly given out that that 
great interest has arrived at an understanding with the makers of 
rails abroad with reference to selling in certain territory. What 
the details are it is impossible to say, Rails which were formerly 
delivered at Vera Crux, Mexico, cannot be delivered now under 
28-50 dols. It is understood that the entire Mexican market has 
been allotted exclusively to the Belgian and English rail manufac- 
turers, and for making this concession the steel corporation is 
permitted to enter into certain other markets abroad from which 
it has, heretofore, been excluded by competition. There is a good 
business in steel rails, and the demand for structural material is 
still very active. The business of the American Bridge Company 
for June amounted to 75,000 tons, and the business taken by out- 
side interests was 25,000 tons, An order has just been placed in 
a for 5000 tons of steel plates, which will be made in the 


est. 

Alabama No, 2 foundry is now selling at 11°50 dols. per ton; 
there are offers at 11 dols, for large lots, and it is believed that 
this figure will be accepted. 

The demand for electric motors, pneumatic tools, and machinery 
for rail shops has again improved as measured by per. and the 
machinery makers are again in sight of an active demand which 
will fill their capacity for the next four months. Several extensive 
orders have recently been secured from Japan, though the nature 
and extent of them is unknown. 

Refined copper has sold within the past week at a premium for 
July shipment. August delivery is quoted at 15 cents for 
electrolytic. Shipments of copper for the past week from all 
American ports were 3870 tons. The total exports for June were 
19,577 tons. Pig tin has again declined a trifle owing to influences 
exerted from abroad. There has been a better demand for lead, 
though prices remain unchanged. The local market for spelter is 
active at 5'30 ; aluminium is selling at 33 cents in ten lots. Quick- 
silver commands 40°50. 

The metal market, usually quiet at this season, is presenting 
some features of activity which are explained by experts to mean 
that stocks of metal are not quite as heavy as is usual at this season 
of the year. 








A Frencu engineer, M. de Lambert, has just built a 
novel type of boat, which is called in the French Press the 
Skating Boat, but which it would be more fitting to call a ‘‘super- 
marine,” for the boat glides along the surface of the water by 
means of five inclined planes fixed on its bottom at certain dis- 
tances. Whenthe boatis not moving these inclined planes are several 
centimetres below the water; but so soon as the 12 horse-power 
motor engine is started, then the inclined planes are rai and 
the boat soon glides upon a mixture of air and water until, as the 
resistance is diminished, it is reported to attain rapidly a speed of 
from 26 to 28 as which motor boats of 80 horse-power 
cannot always reach. The new boat can, it is said, be handled 
with great ease, and it stops as soon as the engines are aot, 
for the planes being immersed suddenly form a very powe 





brake, which acts almost instantaneously, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE engineering trades are better employed than for some time 
past, less slackness prevailing in several branches. The railwa, 
rolling stock companies are well engeged, particularly on Sou 
American account, whilst India and Japan are also affording good 
orders. The Metropolitan Amalgamated Railway Carriage and 
Wagon Company, Limited, is installing at its Wednesbury works 
new machinery for the manufacture of pressed steel underframes. 
Bridge and roofing makers are well engaged. Makers of machine 
tools, stamps, and presses are better off for work than of late, both 
on home and foreign account. The leading hydraulic engineers 
are busy upon pumps of various descriptions, and also upon 
turbines. Small agricultural and estate water-supply plants are 
on order, The edge tool manufacturers are well off for work upon 
plantation and contractors’ tools. Some good orders are in hand 
for engines, both fixed, for machinery driving, and also 
portables for agricultural work. Traction engines of medium power 
are also being inquired for, and so are combined steam tractors and 
wagons, Cycle makers, both ordinary and motor, have lately been 
very busy, and have been usi up considerable quantities of 
American steel, of uniform quality, suitable for treatment by 
machine tools, 

Advices from Australia to hand during the past few days are 
fairly satisfactory. An improving business is reported from Sydney, 
favourable harvest prospects having recently induced buyers to 
anticipate to some extent their customary requirements. An 
expansion of business has been experienced at Melbourne, and wire 
netting is moving freely at Adelaide. The outlook at Brisbane is 
more cheerful, large parcels of corrugated roofing sheets having 
recently changed hands on up-country account, Advices from 
New Zealand are also satisfactory, corrugated roofing sheets being 
in steady demand at Wellington at from £17 10s. to £17 15s. for 
medium grades, up to £18 or £18 5s. for superior ; and considerable 
— of cement have been made for use by contractors and 
builders, 

The midsummer quarterly meeting of the Midland iron trade, 
which was held in Birmingham to-day—Thursday—drew together 
a large attendance of buyers and sellers from various parts of the 
country, includiug a good contingent from South Wales, who 
came up chiefly for their tin-plate quarterly meeting. Engineers 
and other iron and steel consumers were able to place good orders 
for material which producers were very pleased to book, since new 
business has not been over-plentiful lately. Pig iron, both foundry 
and forge, was in satisfactory d d, bat engineers needing 
supplies did not find producers very willing to make concessions in 
price. Staffordshire cinder forge pigs were quoted 42s. to 43s., 
part-mines 45s, to 46s., all-mines 55s. to 60s., best all-mines 75s. to 
80s., and cold-blast 95s. to 100s. In each of these descriptions a 
fair busi was tr ted, though more in common and medium 
sorts than in the best qualities. A moderate trade was done also 
in Northamptons at 41s, to 42s., and in Derbyshires at 44s, to 45s. 
It was stated that production is to be i din North Stafford- 
shire by additional furnaces being put into blast in the Apedale 
district. 

Manufactured iron makers did a fair business, particularly in 
galvanised sheets, which were maintained in value at £10 10s. to 
£10 15s. for 24 ~—— orders were reported good from Japan, 
Chili, Portuguese it Africa, and Australia, Marked bars were 
in active request at £8, and common unmarked moved pretty freely 
at £5 12s. td. to £5 17s. 6d. Plain sheets were in moderate 
call, and were quoted :—Singles, £6 12s. 6d. to £6 15s.; doubles, 
£6 15s. to £6 17s. 6d.; and trebles, £7 7s. 6d. to £7 10s. Hoops 
were in fair call at £6 15s. and the same may be said of nail-rod 
and rivet iron at £6 17s. 6d. to £7; whilst gas strip was in rather 
slow sale at £5 15s, to £5 17s, 6d. 

A good trade was transacted in steel, both semi-finished and struc- 
tural descriptions, Bessemer billets were in good call at £4 7s. 6d. 
to £4 10s., with American and German material on offer at a 
shade less. Siemens billets were quoted £4 12s, 6d. to £4 lds. 
Mild bars moved freely at £6 to £6 5s., and a moderate trade was 
done in girder plates at £5 15s. to £6, and in boiler plates at 
£6 15s, to £7 5s. Angles sold well at £5 7s. 6d. to £5 12s. 6d., 
and some limited lots of girders were also disposed of at 
£5 12s, 6d. to £5 17s. 6d. 

The annual report of the Wolverhampton Corporation Tram- 
ways Committee shows that the total income in excess of work- 
ing expenses has amounted to £15,168. The total operating 
costs have been about 4d. per unit less than last year, and the 
Committee are of opinion that the figure of 6-65d. per car mile 
must be regarded as very satisfactory... 

















NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The attendance on the Iron ’Change both on Friday 
and Tuesday was not up to the usual average, and the tone was 
quiet all round. Both makers and merchants complain of slack- 
ness in the demand for pig iron, and they state that only small lots 
are being booked, buyers acting most cautiously in covering require- 
ments. Scotch pig iron has shown little movement, and warrants 
are unc ed, while stocks continue to increase. It is just ible 
that this will be the last opportunity of quoting Lancashire foundry 
and forge iron, the Wigan Coal and Iron Company, Limited, 
having ceased to make their well-known ‘‘Kirkless Hall” brands 
and turned their attention to the making of basic iron for their 
own steel works. There is little or none of their pig iron to be had, 
and the stock in second hands is smaJl. The drop of 6d. in Lin- 
colnshire forge iron does not ap to have had any effect in 
stimulating demand, and there is continued dulness apparent. 
Staffordshire is also extremely quiet, but one or two Decheehins 
makers of foundry pig have advanced prices ls. per ton ; but there 
was a pretty unanimous feeling on ’Change, on a me that there 
was nothing in this centre to warrant such an advance, or 
even half the figure. Hematite is on the weak side. Quota- 
tions, meantime, remain nominally as follows: — Lancashire, 
No. 3 foundry, 53s,; Lincolnshire, 50s, 6d.; Derbyshire, 52s. 6d.; 
Staffordshire, 52s.; Middlesbrough, open brands, 2s, 10d. to 54s, 
Scotch: Gartsherrie, 52s, 6d.; Glengarnock, 54s,; Eglinton, 53s.; 
Dalmellington, 52s, 6d., delivered Manchester. For delivery Hey- 
sham, Gartsherrie, 53s. 3d.; Glengarnock, 51s. 6d.; Eglinton, 51s.; 
Dalmellington, 50s.6d.; West Coast hematite, 55s, 9d.; East Coast 
ditto, 54s.; No. 3G.M.B., 45s. 6d. f.o.t. 

Forge iron dull. Lincolnshire, 46s, 2d.; Derbyshire, 46s., equal 
to delivery Warrington. 

Finished iron is also somewhat dull, but list prices are adhered 
to. Crown Bars, £6 2s. 6d. to £6 5s.; hoops, £7 2s, 6d. to £7 5s.; 
and sheets, £7 5s. to £7 10s. 

Steel is in fair inquiry, though makers still complain of the low 
prices ruling. Billets are quiet, and direct arrivals of foreign to 
this port are in small compass, English billets are fairly steady at 
£4 2s, 6d. to £4 7s. 6d.; hoops, £7 2s, 6d. to £7 5s.; boiler plates, 
£6 to £6 2s. 6d., delivered Manchester. 

Manufactured copper, in sympathy with the advances in the raw 
material, is very firm, but orders are still being booked at the old 


rate. Sheets, £79 to £81 per ton ; seamless copper tubes, 10}d.; 
brazed, 10d.; brass tubes, 8d.; condenser, 9d.; Laid brass, 84d.; 
rolled brass, 63d. to 7}d.; brass sheets, 73d. to 8d. per lb. 


In machine tools makers report a fair amount of work on present 
account, but forward orders are not numerous. Some fair orders 
for locomotives have been received by local engineering firms, and 
two at least, namely, Messrs. Beyer, Foecetle nd .* Gorton; 





and Messrs, Nasymth, Wilson and Co., Patricroft, are contem- 
plating additions to their already extensive works, 

The hot weather continues to affect the coal trade adversely, 
and short time is being worked at many of the collieries in East 
Lancashire. Demand for house coal is s ant, although slack 
— to be in fair demand. Manufacturing and forge coal is 
dull, and the shipping trade is by no means good. Ordinary 
quotations are :—Best coal for domestic purposes, 13s, to 14s.; 
seconds, 12s, to 13s.; common, 9s. to 10s.; steam and forge coal, 
best, 8s, 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s, 6d.; best 
slack, 7s. to 7s. 6d.; medium, 6s, to 6s, 9d.; common, 5s, to 5s. 9d., 
at the pits. Screened coal, delivered Manchester Ship Canal, 
93. 9d. to 10s.; unscreened ditto, 9s. 3d. to 9s. 6d. 


+ 


of the portrait to be placed in the Sheffield Town Hall. The sug- 
estion was warmly seconded by Sir Charles B, McLaren, and 
— endorsed by the meeting. 

In the general heavy industries the report is one of steady 
improvement in military, marine, railway, and electrical equip- 
ment material. The lighter industries, more especially in certain 
grades of cutlery and plated goods, are exceedingly quiet. An 
increasing demand for pewter goods is one of the most noteworthy 
features of recent developments, 

Mr. J. F. Hope, the member for the Brightside Division of Shef- 
field, has been pressing the Secretary to the Admiralty for informa- 
tion as to further orders for armour plates. In a printed reply, on 
the llth inst., Mr. Pretyman states that a contract for a small 





Barrow.—The hematite pig iron trade is quieter, q on 
the smaller deliveries to makers of steel, but the present depres- 
sion is looked upon as only temporary, for steel makers are 
likely to require fuller deliveries shortly, and the open market is 
giving signs of better trade all round. It is felt that with a return 
of peace in the Far East the hematite business would show marked 
growth. At present, however, the output is very much restricted, 
and only 29 furnaces are in blast, but the furnaces are ready to 
go into blast in the Furness district, and it is probable they 
will do so almost at once. Prices are steady at 57s. 6d. for 
mixed Bessemer numbers net f.o.b.; warrant iron, 55s.84d., net cash 
sellers ; buyers, 55s. 6d. The trade doing in warrant iron is very 
small, the returns showing that 108 tons were cleared during the 
week, leaving 20,447 tons still in hand. Makers’ stocks repre- 
sent nearly 50, tons, but some of these represent early 
deliveries. In forge and foundry iron very little is being done, 
but a few parcels of charcoal iron have been cleared, and further 
business is expected, 

Iron ore is very quiet, and there is a limited trade doing in 
native sorts, which are quoted at 8s. 6d. to 9s. 6d. net at mines, in 
contrast with 14s,, the quotation for good average Spanish ores, 
which are being imported to a small extent. 

Business in steel is quieter than it has been. This is particularly 
shown in heavy rails, orders for which have not been largely 
booked of late. Indeed, at Barrow it was found necessary to close 
down the mills this week, owing to the scarcity of orders. Some 
new orders have, however, come to hand, and a resumption of work 
may be expected next week. Prices are steady at 105s. per ton net 
f.o.b., and strong hopes are based on the business likely to be done 
under the auspices of the International Rail Pool, which is now 
considered un "pe accompli, There is a better inquiry for ship 
plates and shipbuilding material generally, although the mills are 
standing this week. Additional orders are expected every day, 
and some of them are of considerable importance. Plates are at 
£5 17s. 6d. per ton. Hoops are a fair trade, but merchant steel is 
quiet. Activity is still maintained in chilled iron ings, 

Shipbuilders are assuming a position of greater activity, and so 
alsc are marine engineers, 

i is fairly employed, the exports of iron last week being 
12,179 tons, and of steel 6617 tons, making a total of 18,796 tons, 
in contrast with 9991 tons in the corresponding week of last year, 
an increase of 8805 tons. The total ca na this year have 
reached 437,803 tons, in contrast with 388, tons in the corre- 
sponding period of last year, an increase of 48,955 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE was more work done this week than last in the South 
Yorkshire coalfield, the miners, after their annual demonstration 
holidays, having now resumed in their different localities. At the 
same time, there are no fresh features to report. The output of 
household fuel is much in excess of market requirements, and stocks 
are steadily accumulating. The position of affairs in South York- 
shire, however, is said to be better than what prevails in West 
Yorkshire. The South Yorkshire pits are averaging five days per 
week, which cannot be called unsatisfactory working. 

The official return of coal taken to Hull during June enables us 
to see the half-year’s trade done with the great Yorkshire port. 
During June there was sent to Hull a weight of 303,376 tons, as 
compared with 302,736 tons in June of 1904. For the half-year the 
weight was 1,759,536 tons, as compared with 1,640,736 tons for the 
first half of 1904. The corresponding weights for the first 
six months of the four previous years were as follows :—1903, 
1,628,704 tons ; 1902, 1,526,336 tons; 1901, 1,461,568 tons ; 1900, 
1,848,640 tons, the latter being the highest on record. There is, 
it will be seen, as light increase, in spite of the unrest in the Baltic, 
on the trading for the month, while for the half-year the increase 
amounts to 118,800. The latter is accounted for almost entirely 
by the growth of the normal shipping tratlic with the port, 
although exports have decreased close upon 45,000 tons. 

There is a decrease on the ex trade for the month, the 
weight, 145,136 tons, comparing with 165,236 tons of June of last 
year. For the six months the export trade shows an increase, 
708,222 tons, as compared with 663,325 tons for the corresponding 
period of 1904. The increasing markets for the half-year were 
Africa, South America, Belgium, Denmark, Germany, Holland, 
Italy, and Norway. Decreases were shown by Egypt, France, 
North Russia, and Sweden. The weight to North Russia during 
the last six months was only 91,551 tons, inst 119,377 tons in 
the first six months of last year, whilst Sweden took 142,969 
tons against 189,143 tons for the first six months of last year. It 
is noteworthy that of the total weight of the coastwise exports 
during the six months—160,097 tons—London alone took 88, 324 
tons. The coastwise exports for the half of last year reached 
137,959 tons, of which London took 83,220 tons. Of the contri- 
buting collieries to the Hull trade, Denaby and Cadeby continue 
their position at the top of the list, both for the month and the 
half-year. Aldwarke Main, the property of John Brown and Co., 
comes second, and shows a large increase both on the month and 
the six months, 

The foreign trade in cutlery during last June amounted to 
£53,819, as compared with £57,162 for June, 1904. For the six 
months ended June 30th the value is £322,496 against £327,374 
for the first six months of last year. During the half-year 
increases were shown by Russia, Norway, Netherlands, Belgium, 
France, Spain and Canaries, Brazil, Argentine Republic, British 
East Indies, Australia, New Zealand, and Canada. The decreasing 
markets were Sweden, Germany, United States, Foreign West 
Indies, Chili, and British South Africa. In hardware the business 
done during June amounted to £167,895, as com with 
£157,068 ; for the six months ended June 30th, £958,231, as com- 

with £941,853 for the corresponding period of last year. 
nereases in the half-year’s trading were shown by Germany, 
Netherlands, Chili, Brazil, Argentine Republic, British East 
Indies, New Zealand, and Canada. The decreasing markets were 
Russia, Sweden, Norway, Belgium, France, Spain and Canaries, 
United States, Foreign West Indies, British South Africa, and 
Australia, ‘ 

The directors of Davy Brothers, Limited, Park Ironworks, 
Sheffield, in their annual report, state that during the year ended 
April 3lst the prices obtainable for all classes of work have con- 
tinued even lower than previously ; but the considerable increase 
in the turnover has to some extent compensated for this. They 
also state that the Ellis and Eaves system of heated induced 
draught continues to make good progress, and increased business 
is anticipated in heavy engine work and forging presses, embody- 
ing rapidity of action and steam saving. 

At the annual meeting of the shareholders in John Brown and 
Co., Limited, Atlas Steel and Ironworks, Sheffield, Mr. C. D. 
Pettinger, in proposing that an abstract of the proceedings be 
printed and circulated, spoke in high terms of the Royal Academy 
portrait of Mr. J. D. Ellis, the chairman of the company, and 
suggested that the shareholders should unite to provide a replica 


uantity of armour is being placed during the present week. The 
retary adds that it is expected that the contracts for further 
quantities will be placed by the end of this month. 

Owing to the Royal visit this week there has been some holiday- 
making in addition to Wednesday, the day of the visit, which, on 
the suggestion of the Lord Mayor, was generally observed through- 
out the city. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Since the latter part of May until this week there were prac- 
tically no changes in the prices of pig iron in this district, but 
now they are distinctly weaker, notwithstanding the endeavours 
of the holders of warrants to maintain them. Cleveland 
as well as hematite pig iron has fallen 3d. per ton, and 
Cleveland warrants are ld. cheaper, the latter being due to the 
selling of some of the London operators, who are not so averse to 
selling below 45s. 6d. cash as the holders of warrants in this dis- 
trict and in Scotland. The reduction in the quotations for Cleve- 
land pig iron have not stimulated buying, for it was not unexpected, 
and, furthermore, it confirms consumers in their opinion that 
cheaper iron will be forthcoming before the autumn, as with such 
a heavy stock there is not much to keep pig iron up in value. 
Consumers will not give 45s. 6d. cash for Cleveland warrants when 
they can readily get makers’ No. 3 at 45s. 3d. The quantity of 
Cleveland iron in the hands of the operators who brought about 
the ‘“‘corner” in May increases every day, and the burden 
becomes harder to bear ; they have now more than half a million 
tons with which to deal. Ali other qualities of Cleveland pig iron 
are down in the same proportion as No. 3; thus, No. 1 is at 
46s. 9d.; No. 4 foundry at 43s.; No. 4 forge at 41s. 9d.; mottled 
at 41s. 3d.; and white at 40s. 9d. If it were not that warrants 
were kept about 45s. 6d., No. 3 would be nearer No. 4 in price, 
but naturally the makers keep No. 3 no more below warrants than 
will lead to their securing the orders. 

The makers of East Coast hematite pig iron have reduced their 
quotations 3d. per ton, mixed numbers realising 53s. 9d. per ton 
this week, and some of the merchants have even sold at 5s. 6d., 
which is not satisfactory in the face of increasing cost of ore and 
labour, and no easing in the prices of fuel—at any rate, not of coke. 
Though the steel trade is improving, the demand for hematite 
iron is not stimulated, because consumers look for further con- 
cessions. Rubio ore is quoted at 15s. 9d. per ton c.i.f. Tees, but 
it has not been realised, and, indeed, some business has been 
transacted at 15s. 6d., which it is pretty well acknowledged is all 
that the makers can afford to give. They are paying as much for 
ore ‘as they did when they were realising 2s. 6d. per ton more for 
their iron, and certainly their coke is not anycheaper. The situa- 
tion. therefore, cannot be described as satisfactory. Of basic iron 
there is now practically none made for sale in this district, the two 
firms who produce it using it all in their own mills. 

It is officially announced that the average price realised by the 
Cleveland ironmasters during the second quarter of the year for 
the No. 8 Cleveland pig iron delivered by them was 47s. 0-86d. per 
ton, or ls. 5-97d. more than in the previous three months. That 
being so, the wages of the blast furnacemen in the North of 
England have been advanced 2 per cent., and the railway rates for 
the carriage of iron-making materials—coke, ironstone, and lime- 
stone—are also up 2 percerit., these, like the wages, being governed 
by a sliding scale based upon the realised price of No. 3 pig iron. 
The rise was generally expected because of the high prices 
obtained by the makers in April and May, when the gamble in pig 
iron was the briskest, and when makers got up to 50s. for No. 3, 
and Cleveland warrants went up to 55s. Thus both makers and 
their workmen have so far profited by the operations of the 
speculators. When the gamble began last October the average of 
No. 3 was 42s. 6-39d., or 4s. 6-47d. per ton less than the rate last 
reported. An average of 47s. as the realised price has not been 
reported since the second quarter of 1903, and last year the best 
average did not touch 44s, Since the speculative operations began 
last October, wages at the blast furnaces have gone up 53 per cent., 
and railway rates 5 percent., but it is very doubtful whether they 
will be kept at this now that the gamble is over, and quoted prices 
of No. 3 are 4s, 9d. per ton less than the recent maximum, and 
Cleveland warrants are down 9s, 6d. 

The stock of Cleveland pig iron in Connal’s public warrant 
stores continues to increase, and did not cease with the collapse of 
the ‘‘corner.” As a matter of fact some of the surplus iron 
which is being made is sent into the public warrant stores, and the 
scrip is offered for sale, as more cash can be got for warrants than 
for makers’ iron. These warrants have to be bought up by those 
who were engineering the late gamble, and are left with more than 
half a million tons on their hands. It does not suit them for 
various reasons to let the price of Cleveland warrants go below 
45s. 6d. cash, and thus, when any newly made warrants are 
offered for sale, these speculators have to bry them up at 45s. 6d., 
otherwise they would be offered at less to other buyers, and the 
price would be generally weakened. Thus, at considerable sacri- 
fice, the s lators keep up warrant prices, and they cannot 
hesitate to bap warrant iron if it is offered. Last month, in such 
circumstances, over 20,000 tons were added to Connal’s stores, and 
this month, up to the 12th, the increase was 6564 tons, the total 
quantity held being 514,403 tons. 

The exports of pig iron from the Cleveland district have been 
rather poor this month, and will probably continue to be so, 
because the occurrence of the Glasgow Fair holidays will greatly 
curtail Cleveland’s deliveries to Scotland, which in some months 
have been over 2000 tons per day, and, besides this, the deliveries 
to Germany are disappointing, owing to the drought over there, 
and the water in the chief rivers, especially the Elbe and the Oder, 
is so low that much traffic is suspended. The Rhine is an excep- 
tion. The shipments this month up to the 12th were 31,892 tons, 
as compared with 29,932 tons last month, 31,615 tons in July, 1904, 
and 29,644 tons in July, 1903, all to 12th also. 

Some of the effects of the abnormal character of the iron trade 
brought about by the speculation in warrants are shown in the 
quarterly r2portof the Middlesbrough Chamber of Commerce. Itwas 
mainly due to that gamble that the make of pig iron was increased, that 
more furnaces were put in operation, and that the stocks increased at 
an unprecedented rate, while theshipments fell to the worstreported 
since 1892, as consumers abroad could not afford to pay the figures 
to which prices were raised. The number of furnaces in operation 
at Middlesbrough is now 63—out of 81 built—that being a larger 
number than at any time since 1899. During the last quarter the 
number was inc by four, making eleven more at work than 
at the end of June last year. The output of pig iron, which was 
only 485,000 tons in the second quarter of last year, was estimated 
at 238,000 tons for last quarter. The stock of Cleveland iron in 
Connal’s stores, which was 75,000 tons a year ago, had risen to 
507,839 tons at the end of June, having increased 172,397 tons last 
quarter, and 316,012 tons in the hal The exports of pig 





f-year. 
iron from Middlesbrough only pet | 406,230 tons in the first 
half-year, as conaentl with 487,544 tons in the corresponding 
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pericd of last year, which itself was only a poor time. In the 
exports of manufactured iron and steel there was a decline, as over 
last half-year they were only 226,760 tons against 233,218 tons in 
the first half of 1904. The shipbuilding industry has been more 
active, for Middlesbrough builders launched 27,319 tons, all 
steamers, against 22,170 tons in the first half of last year. 

The reports concerning the manufactured iron and steel indus- 
tries are certainly more encouraging than those about the pig iron 
trade. In most branches improvement has to be notified. More 
especially is this the case at the rail, plate, and sheet works, The 
demand for steel rails is brisker than it has been for the last three 
years, and mills are very well occupied, with the prospect of being 
kept so. For heavy steel rails the price is £5 5s. net f.o.b., and 
steel tramway rails are firm at £5 15s. net. The plate makers are 
also more fully employed than since 1902, and are cheered by the 
better signs in the shipbuilding and shipping industries. But no 
change in prices has been made since last Beng the figure being 
£5 17s. 6d., less 24 per cent., for steel ship plates. There is con- 
siderable improvement in the galvanised sheet trade ; indeed, the 
demand may be described as brisk, and mills are fully occupied, 
while the prices have been raised, both steel and iron galvanised corru- 
gated sheets being at about £10 12s. 6d. per ton f.o.b. They are 
in good request for India and the Far East. 

‘the shipbuilding industry is improving. The builders have had 
a busier half-year than for some years, but the orders had to be 
accepted at such low rates in the early part of the year that firms 
have derived little benefit pecuniarily from the extra work. 
Prices now are not so low as they were in January, they have 
stiffened, and now there appears to be no likelihood of any further 
fall, so that shipowners are less inclined to hold their orders back. 
A good deal is heard of lack of steamers, and shipments of coal 
are curtailed in consequence, but there are still plenty of vessels 
laid up, which are not brought out because the owners are dubious 
of the improvement being maintained. Messrs. Swan, Hunter, 
and Wigham Richardson, at Wallsend, have secured an order for 
two fast passenger steamers for a Marseilles firm; and Messrs. 
J. Blumer and Co., at Sunderland, have got the contract for a 
large steamer for a Cardiff firm. The engineering industry is 
moderately brisk, and firms could do with a good deal more in the 
way of orders. 

e coal trade is dull, and last month’s shipments showed a 
heavy falling off, especially to the Mediterranean, owing to the 
rise in freights, This last was caused by the Russian complica- 
tions, which are this month even more seriously affecting trade. 
Shipowners will not send their boats to the Baltic or the Black 
Seas if they can find other employment for them, and when they 
do to charter they expect substantial increases in the rates 
of freight. The importation of German coke into this district bas 
apparently ceased; the Germans are not prepared to send it 
here when they can get from South Wales and the North-West 
of England prices which leave them better profits than do the 
lots forwarded to Cleveland. The attempt to frighten the Dur- 


81,284 tons were shi 


at Glasgow, 29,695 at Ayrshire ports, 
75,546 at Forth, and H 


264 at Fife ports. In the different quali- 
ties of coal there has been a fair business. Steam has been in 
specially good d d. Household sorts sell with difficulty for 
home use owing to warm weather, and manufacturing qualities 
are quiet. There is no material change in coal prices. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

My impression, that the stoppages at Risca and Llanhilleth 
would result in improving the market for Monmouthshire coals, 
has been realised, and the total of Newport coal export last week 
was over 83,000 tons; 52,000 tons going to foreign destinations, 
and the remainder coastwise. Swansea coal trade was brisk also, 
the total shipment being 60,643 tons, while the patent fuel ship- 
ments exceeded 18,000 tons, 

In the Cardiff district there is still room for improvement, and 
all that can be stated is that steam coal prices have been main- 
tained. The ruling figures have been about 12s. 6d., but in some 
special cases I hear of 13s, having been obtained, while the market 
for best Admiralty qualities is not only firm, but good business, I 
am assured, has been secured for acouple of months ahead. The 
fact of the matter is that the labour outlook is not promising, and 
of this the colliers themselves appear to be confident. 

During the last week I visited the holiday places usually resorted 
to by colliers, and was surprised to find, notwithstanding the 
attractions of summer weather, how scant the attendance was. 
The saving for a rainy day, probably a general stoppage if directed 
by the Federation, is obvious, 

Monmouthshire coal is firm and in demand ; house coal prices 
are still about the same, namely, from l4s. 9d. to 15s, 3d, 
Rhondda No, 3 is steady ; best small steams still command from 
8s, 3d. to 8s. 6d., and dry coals, though not in much request, 
realise fairly good prices. : 

The preliminary returns cited lately of the great falling off in the 
Welsh coal shipments have now been confirmed by official state- 
ments. The shipments from the South Wales ports for June 
totalled 1,910,891 tons, compared with 2,177,180 tons in June, 1904, 
a decrease of 266,289 tons. Of the total, Cardiff figured for 
217,922 tons, and Newport 52,570 tons. An authority on statistics 
adds: At Cardiff for the six months ending June foreign ship- 
ments declined 749,079 tons, but there was a gain of 61,186 tons 
coastwise. Newport showed an increase of 5128 tons, and coast- 
wise a falling off of 27,546 tons; Swansea a foreign increase of 
25,446 tons, and coastwise decrease of 11,959. Port ‘I'albot, foreign 
increase of 32,351 tons, and coastwise increase of 23,100 ; Neath, a 
foreign decrease of 1102 tons, and coastwise increase of 11,647 tons; 
Lianelly, a foreign decrease of 3361 tons, but a coastwise increase 
of 5757 tons. ‘Taking the patent fuel trade, Cardiff shipments 
declined 70,019 tons, Swansea 31,731 tons, Port Talbot 13,476 tons. 





ham coalowners into reducing their prices has not : 
they are as firm as ever, for the German coke manufacturer does 
dot think it worth his while to deliver coke to the Middlesbrough 
furnaces at 15s. 6d. per ton, which is the price that Durham 
sellers are accepting for medium qualities. Here consumers will 
not pay as much as that by ls. per ton where the coke is made in 
patent ovens; the lds. 6d. coke is manufactured in the old beehive 
oven. The Durham coke people have no difficulty at present in 
getting rid of all they can produce, for more furnaces are at work 
than for years past. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE various departments of the iron and steel trades are quiet, 
with a fair amount of work in the manufacturing branches, while 
comparatively little fresh business is coming forward. Advices 
from abroad show that the markets are depressed, and that there 
is little or no prospect of an improvement in our shipping busi- 
ness, On the contrary, it may possibly happen that our manufac- 
turers will have to contend with increasing competition. 

In the Glasgow district, and throughout a great part of the 
busy localities with which it is surrounded, the annual trades 
holidays are now beginning. Works are being generally closed, 
and they will remain idle during the next ten days in all cases ; 
but it is believed that in certain branches of trade, where orders 
are scarce, the stoppage will be of longer duration. 

The Glasgow pig iron market has been comparatively idle in the 
past week. Cleveland warrants are controlled by speculative 
holders, and very little business is being done, while prices have 
scarcely varied at all since last report. A few transactions in 
Cleveland go through at 45s. 54d. cash and 45s, 8d. to 45s. 74d. 
one month, but the market is in a very inactive condition. Scotch 
warrants are quoted 49s, 44d., Cumberland hematite 55s, 44d., and 
standard foundry pig iron 43s, 104d. per ton. : 

Prices of Scotch makers’ pig iron have been steady. G.M.B. is 
quoted at Glasgow, No. 1, 53s.; No. 3, 50s.; Carnbroe, No. 1, 54s.; 
No. 3, 5ls.; Clyde, No. 1, 56s, 6d.; No. 3, 51s.; Gartsherrie, 
Summerlee, and Calder, Nos. 1, 57s.; Nos. 3, 52s.; Langloan, No. 1, 
60s.; No. 3, 53s.; Coltness, No. 1, not quoted; No. 3, 53s.; Glen- 
garnock, at Ardrossan, No, 1, 58s.; No. 3, 52s.; Eglinton, at 
Ardrossan or Troon, No, 1, 52s.; No. 3, 49s. 6d.; Dalmellington, at 
Ayr, No. 1, 54s.; No. 3, 49s.; Shotts, at Leith, No. 1, 58s.; 
No. 3, 53s.; Carron, at Grangemouth, No. 1, 57s. 6d.; No, 3, 
52s. 6d. per ton. 

The output of pig iron has been increased by the addition of 
one furnace, and there are now 86 furnaces blowing in Scotland, 
compared with 85 last week, and 86 at this time last year. 

Scotch hematite pig iron is plentiful, and 6d. lower, merchants 
now quoting 57s. 6d. per ton for delivery at the West of Scotland 
steel works. There will be very little iron of this class required 
during the next two or three woeks, but the probability is that 
the output will be maintained as at present. 

There has been a decrease of 75 tons since last report in the 
stock of Scotch warrant iron in Connal and Co.’s Glasgow stores, 
which now contain 17,508 tons of this class of iron, and 7500 tons 
of standard foundry pig iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4857 tons, — 1158 tons more than in the corre- 
sponding week. The total shipments for the current year to date 
are now 147,980 tons, being only 135 tons behind the quantity 
despatched in the corresponding — of last year. 

Business has been quiet in finished iron and steel, and a holiday 
feeling is prevalent, the works now being in process of closing for 
the holidays. In the ironfounding department it is noticeable 
that there has been less doing in heavy castings, but the slack- 
ness is, perhaps, only temporary. Prices of finished iron and steel 
are nominally unchanged. 

Considerable shipments of locomotives, boilers, and railway and 
other material have been taking place at Glasgow for India and 
elsewhere, 

Messrs, William Denny and Brothers, Dumbarton, have re- 
ceived an order for a screw steamer of 460ft. in length for the 
New Zealand Shipping Company. The engines are to be con- 
structed by Messrs. Denny and Co., also of Dumbarton. 

A large order for steel-framed buildings for engineering works 
in Japan, which will involve the use of several hundred tons of 
Giney has been secured by Messrs, Brownlie and Murray, of 
Glasgow. 

There has been a larger business than usual in the past week in 
the shipping branch of the coal trade, shippers being desirous of 
getting cargoes away before the holidays. The past week’s ship- 
ments at Scottish ports reached 263,789 tons, being 8508 tons more 
than in the preceding week, and 34,251 tons over the quantity 
despatched in the corresponding week of 1904. Of the total 








Newport, on the contrary, showed an increase of 17,433 tons. 

A disastrous colliery explosion occured in the Rhondda on Tues- 
day, with a feared loss of 120 lives. At the time I write the dead 
known total 60, and include Mr. Meredith, the manager. The 
place was that of Wattstown, the property of the United 
Collieries, Limited. It was formerly known as the Cwtch, was 
opened in 1880, and in February, 1887, was the scene of an ex- 
plosion by which 37 lives were lost. It was a model colliery, 
with electric appliances throughout, and the manager, a man 
who had risen from the ranks, knew every inch of his colliery, 
and its special features. No place could be assumed as freer 
from the possibilities of an explosion. In this case sinking was 
carried on in the lower seams, and one of the suggested causes 
was ‘‘shot firing.” The daily output of the colliery was 1500 
tons, men employed about 1500, agents Wattsand Watts, Cardiff, 
and the coal is one of the fiery Rhondda seams which have exacted 
a t toll of life from time to time. 

jis week, on Change, Cardiff, reports were, as to the steam 
coal trade, more favourable, and prices stated to have a hardening 
tendency. Latest quotations as follows:—Best steam, 12s. 6d. 
to 12s, 9d.; seconds, 12s. to 12s. 3d.; good ordinaries, 1ls, 6d. to 
lls. 9d.; drys, 1ls. 3d. to 1ls, 6d.; best Monmouthshire, 11s, 6d. 
to 1ls. 9d.; seconds, 11s, to lls. 6d.; Eastern Valleys, 10s. to 
10s. 6d.; smalls, 7s. to 7s. 6d; best small steam, 8s. 3d. to 8s. 6d.; 
best house coal, lis. to 15s. 6d.; seconds, 13s, 3d. to 13s. 6d.; 
ordinaries, 12s to 12s, 6d.; No. 3 Rhondda, 13s, 6d. to 13s, 9d.; 
through, 11s, 6d. to 12s.; small, 9s. 6d. to 10s.; No. 2 Rhondda, 
9s, 3d. to 9s. 9d.; through, 8s. 3d. to 8s. 9d.; smalls, 6s, 9d. to 
7s. Patent fuel, 13s. 9d. to 14s.; coke, 14s, to 21s. Pitwood, 
19s, 3d. to 19s, 6d. 

In the anthracite district prices are fairly maintained: Best 
malting, 18s. to 19s.; big vein, 10s, 6d. to 1ls.; red vein, 9s. 3d. 
to 9s, 6d.; cobbles, 16s, to 18s,; nuts, 16s. 6d. to 18s. 6d ; peas, 
10s. to 11s, 6d.; culm, 5s. 3d. to 5s, 6d.; duff, 3s, 6d. to 3s, 9d. 

Steam coals, 12s, 6d. to 13s.; No. 3 Rhondda, 13s. 1d. to 14s, 
Latest reports are to the effect that best anthracite coals are 
steady and improving ; red vein sluggish. 

The iron and steel world has been interested by the announce- 
ment that a new process has n discovered for considerably 
ee the cost of steel. Particulars are withheld, perhaps 
wisely. 


To an old reader of THE ENGINEER, who maintained the other 
day that cheaper German steel for tin-plates could be made effec- 
tive by greater expenditure in tinning, the reply of experienced 
hands is that the test of wear and time will in due course settle the 
question, Last week I heard that a considerable quantity of 
foreign bars had been received, and were being worked off, but in 
addition that local makers of bars have all their work to do to keep 

e with the demand, a clear proof that there is a market, and 
consequently a need for both kinds, 

The iron and steel trades maintain a brisk condition. Last 
week steel rails and sleepers were in demand, and of the former 
Dowlais turned out 4000 tons chiefly for foreign needs. During 
the past six months Cardiff iron and steel export showed an 
increase of 14,563 tons, Newport 23,792 tons, and Swansea 
1939 tons. Compressed steel briquettes are the importation this 
week from London to Swansea, Detentions and developments are 
the order of the day, and at various works every effort is being 
shown by the management to bring about the highest efficiency. 
At the Cwmfelin steel and tin-plate works two of the four new 
mills have been started, making a total of fourteen now in work. 
The intention is to increase the mills to twenty-two, and they 
will then rank high amongst the largest and most modern works 
in Wales. 

On ’Change, Swansea, in front of the Birmingham quarterly 
meeting, business has not been brisk. Vigorous quotations 
remain, Glasgow pig iron warrants are at 49s, 6d. ; Middles- 
brough No, 3, 45s. 5d. ; Cumberland hematite warrants, 55s. 6d. 
Welsh merchant bars, £5 17s, 6d. to £6; sheet iron, £7 10s. to 
£7 15s, ; steel rails, heavy, £5 5s. to £5 10s.; light, £6 5s. to 
£6 10s.; steel sheets, £7 10s. to £7 12s. 6d.; Bessemer steel tin 
plate bars, £4 5s.; Siemens, best, £4 6s, 6d. Tin-plates : Bessemer 
steel coke, 11s, 6d. to 11s. 74d.; Siemens coke finish, lls. 7}d. to 
lls. 9d.; ternes, 21s, to 24s. 6d.; best charcoal, 13s, to 13s, 3d.; 
big sheets for galvanising, £8 5s, to £8 7s. 6d. per ton; finished 
black plate, 2 2s, 6d. to £8 10s, 

Shipments last week were heavy ; 81,417 boxes received from 
works ; 88,618 shipped; present stock, 224,014 boxes. Little 
bookings going at present makers are not willing to sell at buyers’ 

rices. Block tin is at £143; spelter, £24 2s, 6d.; lead, 

13 16s, 3d. Copper £65 5s. iron ore, 14s, 3d. 








H.M. Consut at Cadiz, in his report for 1904, repeats 
his statement that there is an opening for the establishment of steel 
works at that port, 





NOTES FROM GERMANY. 
(From our own Correspondent.) 


In Silesia improving employment is noticeable in the malleable 
iron department, and pig iron was steadily inquired for at firm 
ey Semi-finished steel remains in good call, and girders have 

n in very satisfactory request. The plate and sheet trade is 
reported to be active. In Saxony and Central Germany also a 
healthy business was done, the manufactured iron industries 
being all well and larly employed. In the past quarter the 
construction shops and ironfoundries have been particularly active, 
and girders, too, have been, and are still, in very good demand ; 
prospects remain fair. Regarding prices, there is cause for dis. 
satisfaction, for they leave but little profit; the machine shops 
especially complain of realising only the old unremunerative prices ; 
but there is hope for improvement, as the number of orders from 
Russian-Poland and from Russia have been increasing pretty 
strongly. 

The aiteet for iron and steel has been comparatively quiet in 
Rheinland-Westphalia during this week and the last, but maintains 
a healthy physiognomy. 

If the number of orders coming in has been decreasing, compared 
with the period after the colliers’ strike in the spring, this may be 
accounted for by the fact that the majority of the larger establish- 
ments have put in supplies before, and also because many works 
are going to have stock-taking now. In some instances the shops 
have been so crowded with work that they ask ten to thirteen eaike 
for delivery, Nothing can be added to what was said last week of 
the pig iron trade, its different branches being briskly engaged, 
and the accounts given of the semi-finished steel Sy em are 
decidedly good. in May shipments amounted to 170,767 t., against 
157,758 t. in April. Scrap iron is dull, and stocks are heavy. In 
the girder and sectional iron department employment continues 
satisfactory, and would, doubtless, be more active still but for the 
workmen’s strikes in the building lines, which extend over many 
districts. Prices still leave much to be desired in the plate and 
sheet trade, byt the amount of work secured is fairly eo. A 
quiet business is done in pipes, and wire and wire nails are com- 
paratively well inquired for. Sales in pipes showa slight increase 
against last year. A short time ago a number of wire mills, com- 
prising about 80 per cent. of the total production, have joined in a 
new convention, and now several of the outstanding mills have 
declared their willingness to join. The mills already invited will, 
however, only grant the joining of the outsiders if they do so in 
unison. A few days ago the Union of Berlin Girder Merchants was 
prolonged for a further two years, i.¢., till June 30th, 1907. 
The Union of Bar Dealers is also likely to be prolonged, 

The following are the present list quotations per ton at works .— 
Forge pig, M. 58 ; spiegeleisen, M. 67 to M. 68, free Siegen ; basic, 
M. 57 to M. 58; foundry pig, No. 1 and hematite, M. 67 to M. 68 ; 
foundry pig, No. 3, M. 63 to M. 64; raw bars, M. 77-50; billets, 
M. 90; raw poe, M. 92-50, for Siemens-Martin quality M. 5 p.t. 
more has to be paid. Scrap iron, M. 40 to M. 58, according to 
quality. Iron rails, M. 70 to M. 72; bars in basic, M. 112 to 
M. 115; iron bars, M. 128 to M. 132-50; sheets, M. 117-50 to 
M. 120; boiler plates, M. 120 to M. 122-50; Siemens-Martin 
plates, M. 130 to M. 135. 

Accounts given of the iron and steel industry in the Saar and 
Mosel districts are all pretty favourable. Sales in pig iron, and in 
most sorts of manufactured iron have been satisfactory, showing an 
increase against former weeks in many instances, Still, under- 
quoting continues in many branches, Plates are firm, the mills 
securing ——— for many weeks to come, and for galvanised 
sheets a slight rise in quotations could be reported. The condition 
of the machine and construction shops has improved, and the 
tool shops appear well supplied with fresh work. Some foreign 
orders having been added to the inland contracts already secured, 
the locomotive shops will be fairly well occupied for some weeks, 

From Silesia and from Rheinland-Westphalia fair reports are 
given concerning the coal and coke trade, demand remaining 

ealthy ; but though much stiffness is shown, an advance in 
uotations has not taken place, Briquettes are in rising 
emand, 

Busi tr tions on the Austro-Hungarian iron market 
remain pretty satisfactory, the pig iron trade being animated, and 
malleable iron in good request. The locomotive shops, which 
have been hitherto but indifferently occupied, have fair prospects 
for future employment, the Railway Minister intending to place 
orders for thirty-seven locomotives and twenty-five tenders, worth 
three million crowns. 

For the present coal and coke have been in steady request in 
Austria-Hungary, but it is feared that the firm tone which has 
— for some time cannot be maintained, political troubles in 

ungary causing the different industries to reduce their activity, 
with the result that consumption in coal decreases. 

The requirements for the Western lines of the Austrian State 
Railways for 1906 are 381,000t., for the Eastern lines 128,400t., 
against 1,712,000 t., and 642,000. in the year before. The 
decrease of 1,844,600 t. for 1906 is due to the heavy contracts, 
reaching over several years, that were placed in 1905. Prices, 
with few exceptions, are the same as in previous years ; only for 
Galician pit coal, and also in the Kladno district, have prices met 
with an advance. 

The majority of the ironworks in France are in satisfactory em- 
ree and will remain wel] occupied for some time to come. 

e business done in coal also during the week was lively, and 
fairly good prices could be obtained. 

Iron and steel remain in good call on the Belgian market, only 
prices are hardly paying for many articles, 

Coal sells freely, and is firm in price, 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that, Lieut.-Col. Waring having been ordered 
abroad, the duties of hon. secretary of the Berkshire Automobile 
Club will be performed during his absence by Mr* Walter L. 
Bourke, Moneycrower, Maidenhead, to which address all corre- 
spondence should be sent. 

WE are informed that the partnership hitherto existing between 
Mr. R. G, Tyler and Mr. W. E. Duncan has been dissolved, owing 
to the latter having accepted an appointment in Canada. Mr. 
Tyler has taken into partnership Mr. E. H. Freeman, A.1.E.E., 
late of Johannesburg, and the business will be carried on at 20, 
New Bridge-street, E.C., under the title of Tyler and Freeman. 

Messrs. OLIVER AND Morris, of Grosvenor Work, Tunbridge 
Wells, inform us that, having decided to add to their business a 
department to deal with motor cars and accessories on a large 
scale, they have arranged with Mr. E. Bruce Ball, A.M.I.M.E., 
Wh. Ex., N.Sc. Sch., &c., to take the entire charge and respon- 
sibility of this branch. A large garage is being equipped and 
workshops fitted up for the ra ape of cars and any other kinds of 
machinery. In future the style of the firm will be Oliver, Morris 
and Ball, Limited. 








CIVIL AND MECHANICAL ENGINEERS’ SocigtTy will pay a visit to 
the motor car works of Messrs, Clement, Talbot, Limited, Edin- 
burgh-road, Ladbrooke-grove, N. Kensington, W., on Wednesday, 
19th July, 1905, at 2.80 p.m. 

Contracts,—The tender of the Brush Electrical ineering 
Company, amount £4505 15s. 7d., has been acce; by the 
Corporation of Aston Manor, for Contract No. 7, which includes 
the overhead electrical equipment for the Corporation’s tramways, 
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BRITISH PATENT SPECIFICATIONS. 
Selected. and Abridged by JAMES D, ROOTS, M.J. Mech, E. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specisications may be obtasned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the of the complet 
specification, 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent- Office of opposition to the grant of a Patent. 
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INTERNAL COMBUSTION ENGINES. 


11,766. May 21st, 1904.—ImPROVEMENTS IN OR RELATING TO 
INTERNAL COMBUSTION ENGINES. John <A. Secor, 488, Hast 
Kighteenth-street, Brooklyn, New York. 

In this engine the fuel and the air are drawn into the cylinder 
by the suction stroke of the engine mechanically atomising the 
liquid fuel during suction. One object of the invention is to con- 
trol, by means of the governor, the proportions of air and fuel, as 
well as the total volume of the charge. The inventor also varies 
the time of ignition of the explosive charge. There are nine 
figures. Fig. 1 is a part sectional elevation. A is the crank 
chamber of the engine, B the cylinder, C the cylinder cover, and 
D the exhaust pipe. E is the inlet passage, through which fuel 
and air are supplied to the combustion chamber F, G is the air 
throttling valve, and M the fuel throttling valve. H is the air 
inlet passage, K the starting and water cup, N the ignition plug. 
The cup K is an annular casting, forming two separate similar 
chambers 74 and 81, both open at the top. From near the bottom 
of each chamber a vertical passage, 79 and 76 respectively, leads 
nearly to the top, and enters, by the passages 80 and 77, the air 
inlet passage H at right angles in the form of a jet nozzle. The 
o ening of the passage 79 is controlled by the screw 82, 
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and that of the passage 76 by the screw 78. The chamber 81 
forms a starting cup, and the chamber 74 the watercup. The 
water cup has an overflow outlet 75. Water is supplied to the 
chamber 74 by pipes 71 and 73, connected to the water jacket 
chamber 70, and controlled by the valve 72. The air enters 
through the perforations 83 by the inlet passage H and the air 
throttling valve G. The passage contains the port 96, which is 

controlled or closed by the angular movement of the sector 36. 

The inlet valve is 43. The oil throttling valve M is held in place 

in the passage E by anut. The governor operates on the slotted 

lever arm 55, a perforated disc 56 carrying the bolt 38 through the 
slot. The bolt 38 carries one end of the flexible connecting-rod 

37 attached to a second arm 58, which moves loosely on the oil 

valve stem 61.—J/une 1st, 1905. 

17,047. August 4th, 1904.—IMPROVEMENTS IN THE GOVERNING 
ARRANGEMENTS OF INTERNAL COMBUSTION ENGINES, F. W. 
Lanchester, 53, Hagley-road, Edgbaston, Birmingham. 

This invention relates to an arrangement for controlling the 
admission of the combustible mixture in engines, which govern by 
throttling the incoming charge, and the object is more easily to 
control the engine over a wider range of speed, as required in 
motor car engines, It consists in the provision of a hydraulic ram 
arranged to close the throttle valve when the speed becomes 
excessive, the ram being actuated by a pump driven by the engine, 
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Fig. i 


and the regulation being effected by an adjustable leak. There 
are two figures, of which Fig. 1 is a sectional elevation. The 
lunger a reciprocates in the cylinder 6, mounted within an oil 
th c, from which the pump draws its supply of liquid to deliver 
to the under side of a ram d, arranged to act on the throttle valve 
or valves of the motor through the bell crank lever e and rod /. 
spring or weight which may act directly upon the ram d, as 
indicated by the arrow g, exercises an approximately constant 


pressure under the ram d when the engine is at work. A needle 
valve 4 controls a leak or by-pass, by which oil is allowed to flow 
from the delivery side of the pump, and pass back into the well 
or bathe. The needle valve has a milled headh’. The admission 
of oil to the cylinder ) and its discharge therefrom is by the port J? ; 
1 is a trunnion on which the cylinder works.—J/une 15th, 1905. 


19,134, September 5th, 1904.—IMPROVEMENTS IN OR RELATING TO 
INTERNAL CoMBUSTION ENGINES, The Fabrique de Motewrs et 
de Machines, St. Aubin, Switzerland. 

The device described in this specification may be applied to any 
type of internal combustion engine in which the ignition is effected 
by means of a magneto-electric machine. There are two figures. 
Fig. 1 is an elevation with part section of the device applied to 
anengine. Fig. 2is a plan of the cam arrangement and device, 
with the rods i and /in section. The crank shaft has a bevel 
pinion a gearing with the two-to-one bevel wheel ), Secured to 
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this wheel and projecting from the casing is a shaft 4! ending in a 
fork /?, forming one of the parts of a universal joint oper- 
ating by means of aspindle ¢ and a connection ¢! the shaft e 
of the magnetoelectric machine f. The wheel / is provided 
with two concentric cam surfaces or projections g and h, one of 
which is intended to operate at each revolution of the wheel / the 
valve stem i and the other valve stem &. To reduce friction 
rollers m and / are inserted between these parts. These are fitted 
in a fixed block n.—June 15th, 1905. 


TURBINES. 

10,578. May 7th, 1904.—IMPROVEMENTS IN AND RELATING TO 
GOVERNORS OR TURBINES AND THE LIKE, William Leroy Emmet 
and Oscar Junggren, Schenectady, New York, U.S.A.—Date 
under International Convention May 8th, 1903. 

When the total volume of steam supplied toa turbine is con- 
trolled by even a relatively large number of separately actuated 
valves, the amount of steam admitted to or cut off from the bucket 
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wheel by the opening or closing of a single nozzle or nozzle section 
is greater than is usually necessary to compensate for a given 
change in load. By means of this invention this objection is over- 


valve can no longer meet the requirements by throttling, one or 
more nozzle valves operate, and the former immediately assumes a 
new position and oscillates to-and-fro until a new condition 
demands the action of the nozzle valves. A second feature of the 
invention consists in providing means whereby the steam, instead 
of being trapped in the conduits when the emergency cut-off valve 
is frwoe: | is discharged either to atmosphere or into a condenser. 
In the former case air is admitted to the turbine casing and the 
condenser, thus breaking the vacuum and opposing the resistance 
of the air to the rotation of the wheels. In the latter case the 
discharged steam is condensed and afterwards returned to the 
boiler. There are twenty-four figures, of which Fig. 1 is an 
elevation of a vertical turbine. On the base 1 of the machine is 
a casing 2, which encloses two or more bucket wheels and inter- 
mediates. The intermediate buckets are supported by the plate 3, 
which is detachably secured to the wheel casing. The conduit 4 
is closed when the turbine is running condensing, and is connected 
to a suitable discharge conduit when non-condensing. The stool 5 
is provided with a number of openings to receive the groups of 
nozz:e valves 6, which gronps are distributed at equi¢istant points 
around the wheel. The pipe 8 supplies motive fluid to the valve 
chest 7. The admission of steam to the pipe is controlled by the 
gate valve 9, arranged to be operated by hand through suitable 
gearing, 12 being an auxiliary valve provided to shunt steam past 
the main valve for the purpose of equalising the pressure on its 
opposite sides. Mounted on the end of one of the valve chests 
is a throttle valve 14, which throttles the admission of fluid to one 
of the nozzle sections, and in this manner compensates for minor 
changes in load, and thus causer the regulation to be finer than 
where a nozzle section is cut — into or out of service. 
Mounted on the side of the casing 2 is an electrical controller 15. 
This controller and the throttling valve are connected by a lever 16, 
which in turn is connected by a rod 17 with the governor. As the 
rod moves up and down it imparts motion to the controller 
cylinder, and also to the throttle valve, the parts being so arranged 
that the first portion of the movement of the rod affects the 
throttle valve, whether it be moving upward or downward, After 
the valve has moved a predetermined distance the controller 
cylinder rocks forward or backward by an amount sufficient to 
energise or de-energise a magnet and cut into or out of service 
one of the sections of the nozzle; 18 is a dynamo-electric machine 
of any suitable character.—June 15th, 1905. 


ROAD MOTOR VEHICLES. 


16,864. August 2nd, 1904.—-IMPROVEMENTS IN POWER-PROPELLED 
RoaD VEHICLES, F, W. Lanchester, 53, Hagley-road, Edgbas- 
ton, Birmingham. 

The object of this invention is to permit of the distribution of 
power to each and all of the road wheels, so securing greater 
adhesion under all conditions of running, and less liability to skid 


and slip. It consists of an arrangement for transmission, by which 
the power is applied also to the steering road wheels without inter- 
N° 16,864. 
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fering with their steering. There are seven figures. Fig. 1 is a 
plan of the arrangement, and Fig. 2 is a section of the connection 
to the road wheel. The invention is shown as applied to a chain- 
driven lorry. The centre countershaft or sprocket shaft a is 
divided into two parts ‘connected by a differential gear-box / of 
usual construction. This sprocket shaft is mounted in suitable 
bearings about midway between the front axle c and the rear axle d. 
The shaft a is driven in the usual manner from the motor by the 
bevel wheels ¢ and f, and each part carries two chain sprockets g 
and i. Each sprocket g is arranged to gear by means of a chain 7 
direct to a sprocket j fitted to the non-steering road wheel & in the 
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usual manner, while each sprocket / is arranged to gear by a 
chain ? toa sprocket mon the front or steering-wheel axle c, by 
means of which motion is imparted to the steering road wheel x 
through a train of bevel gear. The axle has at each end a hollow 
steering head, to which the wheel arm or axis pis fitted. The 
bore of the hollow head is co-axial with the vertical spindle 4, 
about which the arm p swivels. The connection between p and c 
is effected by means of the joint pin q', in which is inserted the 
shaft or spindle g. The spindle ¢ carries bevel wheels or pinions + 
and s at its upper and lower ends respectively. The bevel pinion r 
gears with the bevel wheel ¢ on the road wheel hub x, while the 
pinion s gears with the bevel wheel w, bolted to the chain wheel m 
that rides loosely on the neck of the axletree c.—June 15th, 1905. 


16,930. August 2nd, 1904.—IMPROVEMENTS IN OR RELATING TO 
Dovuste HeticaL Drivine Gzar, G. B, Ellis. —A communication 
from La Société A. Vedrine and Cie., 7, Quai de Seine, Courbevoie, 
Seine, France. 

The object of this invention is to render helical driving gear very 
silent in running. The mechanism consists of three wheels con- 
nected together by bolts, the outer wheels having helical teeth of 
opposite direction, while the third acts as a distance piece to keep 
them a The whole thus forms a double helical pinion or 
wheel which is very cheap to make, as each of the outside wheels 
can be cut separately. There are four figures. Fig. 1 is a sectional 
elevation through the gearing. A A! are the outer wheels or 
members of the e double helical wheel, these having inclined 
teeth in opposite direction, and are held apart by an intermediate 
ring or member B, the external diameter of which corresponds 
with the base of the teeth of the wheels A A?, The wheels A A? 
and the intermediate member B are secured together by a series 
of bolts a passed through them. C is the small double helical 
pinion cut on the shaft B!, mounted on ball bearings b 1. On the 
end of the shaft B' is keyed a sleeve D having four armsc ¢, which 





come by providing a throttle valve, which throttles the admission 





of steam to a given nozzle or nozzle section, When the throttle 


engage in the gaps d of a hemispherical member E, keyed on the 
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The sleeve D and 


driving shaft F in alignment with the shaft B'. . 
he 


part E are fixed on their respective shafts by lock nuts e, 
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coupling D E and the small pinion C are arranged in a casing, one 
side of which is closed by a cover plate G, in which is fitted a ball 
bearing G for the driving shaft F.—June 15th, 1905. 


TORPEDOES. 


16,847. August 2nd, 1904.—IMPROVEMENTS IN GyrRoscopic STEER- 
ING MECHANISM FOR TORPEDOES AND SUBMARINE VESSELS, 
James Whitehead, Lindfield, Wilmslow, Cheshire. 

This invention relates to improvements on the Obry automatic 
gyroscopic mechanism, in which the vertical rudders are moved 
and adjusted automatically, so as to compensate for lateral devia- 
tion and maintain the torpedo on a mean straight course during a 
run. The inventor dispenses with the usual driving spring and 
impulse sector, and employs compressed air to drive the gyroscope 
wheel, and a suitable arrangement of valves and mechanism for 
setting, driving, and stopping the gyroscope. There are ten figures, 
Fig. 1 is an elevation of theimprov A pages epg. mechanism. 
The starting cylinder 1 has connected to it the open pipe 2 passing 
through the shell to the outside of the torpedo. The gyrosco 
wheel 3jhas a series of radial passages 4, terminating in tangential 
exit passages 5. The gyroscope wheel 3 is mounted as usual in 
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gimbals. 6 is the inner ring, and 7 the outer gimbal ring, and each 
gimbal ring has an air passage formed in it for the flow of motive 
fluid from the source of supply to the tangential exit ports 5in the 
wheel. The compressed air is conducted from a receptacle through 
a pipe 10, and flows through a two-way cock 11 to the gimbals and 
gyroscope wheel, either directly or through a reducing valve and 
pipe, according to the position of the two-way valve ll. The 
plug 15 of the two-way valve 11 has a pinion 16 fixed upon it, and 
this gears on one side with the rack on the piston-rod of the start- 
ing cylinder 1, and on the other side with the gear wheel or double 
sector 18, which gears into the rack teeth formed on a slide 20. 
Means are provided for utilising the gaseous fluid pressure in the 
ejection tube to operate a valve mechanically, and so admit the 
motive fluid at full pressure to the gyroscope wheel at the moment 
of launching the torpedo. The first claim is for driving the gyro- 
scope wheel by compressed air or other motive fluid under pressure 
conducted to the said wheel by passages in both the outer and 
inner gimbals.—/June 15th, 1905. 


MISCELLANEOUS. 


13,638. June 16th, 1904.—AN IMPROVED METHOD OF ABSORBING 
GASES AND THE APPLICATION THEREOF TO THE PRODUCTION 
or HicH VACUA AND THE SEPARATION OF GASES, James 
Dewar, Scoope-terrace, Cambridge. 

It is well known that charcoal absorbs many gases, and that when 
heated to a red heat and exhausted to free it from its naturally 
contained gas, it is capable on cooling to the ordinary temperature 
of absorbing traces of gas left in a virtually vacuous space. Accord- 
ing to this invention charcoal is made a better absorbent of gases 
than it is at ordinary temperatures by cooling it to a temperature 
comparable with that at which the gas to be absorbed boils, This 
method of absorbing gases is applied to the production of high 
vacua. For this purpose charcoal is introduced into a vessel which 
is in air-tight connection with the vessel to be exhausted. The 
charcoal, which has preferably been recently heated, is now cooled 
to a temperature about that at which the gas to be absorbed boils, 
for instance, by immersing the vessel containing it in liquid air. 
The vessel containing the charcoal is subsequently separated from 
the other vessel, or it may be retained immersed in liquid air as 
long as the vacuum is required. The use of charcoal may be com- 
bined with the use of an air pump in order to enable less charcoal 
to be used, and correspondingly less cooling agent. There are two 
figures. Fig. 1 showing an ordinary incandescent electric lamp 
arranged to be exhausted by this method. The bulb } com- 
municating by capillary tube c with the lamp contains char- 





coal, and is heated strongly, while an exhaust pump is applied 
to the side tube d, hen the pump has exhausted most 
of the air from the tube and charcoal the side tube d is 
sealed, and the cooled bulb J is immersed in the liquid air. 
After a few minutes, the carbon filament is heated to incandescence 
by the passage of an electric current, the tube c is sealed, and the 
lamp is separated. The applicant has discovered that cooled 
charcoal exercises a selective action of absorption on mixtures of 
gases absorbing some in preference to others in such a manner 
that practical separation may be obtained in one or several treat- 
ments, As an example of this, when dry air in excess of that re- 

uired for saturation of the charcoal is passed over it at 180 deg. 
Cont. the mean composition of the absorbed gases will be 56 per 
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cent. of oxygen and 44 per cent. of nitrogen ; further fractionation 
may be obtained of such absorbed gas by slowly raising the tem- 
perature of the charcoal, when the air absorbed by the charcoal 
will be expelled slowly, and may be collected in separate fractions, 
each richer in oxygen than the preceding one, In this manner 
oxygen or nitrogen may be obtained. It is also possible so to cool 
the charcoal, and the mixed gas passing through it, that a practi- 
cal separation of gases widely differing in their boiling points may 
be obtained. As an instance of this, the most volatile constituents 
of the air—hydrogen, neon, and helium—are very imperfectly 
absorbed in charcoal when cooled to 180 deg. Cent., so that they 
are greatly concentrated in that portion of the air which is not 
condensed by the charcoal.—June 15th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette, 


792,008. Pneumatic Tire, P. E. Doolittle, Toronto, Canada,— 
Filed September 25th, 1903. 

This invention proposes to deal with deflated tires, and enable 
home to be reached without stopping to repair the inner tube, or 
injury to the outer tire. There are nine claims, The fourth 
describes the essential features of the invention. A double-tube 
pneumatic tire whose outer tubeis provided with a flanged and thick 


[792,008] 


base, whereby when the tire becomes deflated the tread rides on 
the base and the sides are protected from injury, recesses. in the 
under side of said base and latches in said recesses adapted to 
dtaw the sides of said outer tube together in intimate contact, in 
combination with a rim on the wheel-felly, grooves in said rim, and 
clamping bands adapted to engage said flanges and said grooves 
and secure said tire to said rim, substantially as described. 
792,143, Evastic FLUID TURBINE, M. Matthews, Wychwood Park, 
Bracondale, Canada.—Filed February 1st, 1905, 
This patent possesses some interest as showing the attempts which 
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taken with the drawing, makes the nature of the invention clear, 
In a fluid turbine the combination of a rotor provided with 
circumferential buckets ; a stator part, an annular fluid race being 
formed between the two, increasing in capacity from its inlet to its 
exhaust end, and communicating with the buckets ; and a series of 
directing blades or walls set in the race, and each separated by a 
clear space from the buckets and the periphery of the race. 
792,014. TRANSMITTING APPARATUS FOR WIRELESS TELEGRAPHY, 
J. A. Fleming, University College, London, England,—Filed 
September 7th, 1904, 
There are thirty-three short claims to this patent intended to 
cover details, but the essential principle lies in the use of a pair of 
conducting bodies separated by a spark gap, one of which can be 
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rotated by a small motor, so that sparking takes place between 
successive portions of the rotating body. The distance apart can 
be determined by the use of movable tables. The whole is enclosed 
in an insulated casing. 
792,169. Rotary Furnace, W. Rockwell, New York, N.Y.—Filed 
December 29th, 1903. 

This invention is explained by the drawing. There are sixteen 

claims, The idea involved is the utilisation of what may be 














termed waste heat from one furnace in melting down the pigs in 

the other furnace. It will be understood that the furnaces can be 

rotated either separately or together. The gas can be supplied 
from either end. 

792,231. ART OF CROSS-ROLLING TUBULAR Boprgs OR BLANKS IN A 
HeateD State, J. H. Nicholson, Pittsburg, Pa,—sbiled 
April 1st, 1905, 

The single claim to the patent runs as follows:—An improvement 
in the process of cross-rolling tubular bodies or blanks in a heated 
state, which improvement consists in rolling and compressing 


interiorly and exteriorly the heated body at one portion of the pass 
and subsequently compressing the heated body exteriorily only 
and thereby ucing its external diameter, and subsequently 
rolling and compressing it between exterior and interior rulling 
surfaces. 
792,455. PR@PULSION oF ScREW STEAMERS, A. 
France.—Filed February 23rd, 1905. 

This is one of several patents which have been taken out for 
combining a reciprocating engine with turbines. Its principal 
interest is imparted by the eminence of the inventor as a designer 
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of steam turbines, There are eleven claims, which cover various 
combinations of the turbine and the engine, which will be readily 
understood by examining and apes | out the pipe connections 
as shown in the drawing, Thusa turbine takes the place of the 
a cylinder, or it may be supplied direct from the boiler, 
and so on, 








A NEW naval yard is in contemplation at Colombo, to 
replace the yard closed at Trincomalee, For this purpose the 





are now being made to simplify construction at the expense of 
some loss of efficiency, There are twelye claims, byt the fifth, 


Ceylon Government and Admiralty have pee a committee 
- consider the allotment of land on the Colombo Harbour fore- 
shore, 
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INTERNATIONAL RAILWAY CONGRESS. 


No. I. 

Tue seventh International Railway Congress met in 
Washington in May. The sessions lasted until May 13th, 
after which there was a fortnight’s tour through the 
leading industrial centres of North America (including a 
trip from Niagara to Hamilton, Toronto, and Montreal, 
in Canada). 

Much interest was taken in the Congress by American 
railroad men, as it was the first time it had met in that 
country, and the first out of Europe. Previous meetings 
had been held in Brussels (1885), Milan (1887), Paris 
(1889), St. Petersburg (1892), London (1895), and Paris 
(1900). The last two meetings were most popular, and 
led to a greater interest being taken in the work of the 
Congress. A strong committee of the American section 
had been formed under the chairmanship of Mr. Stuy- 
vesant Fish, President of the [llinois Central Railroad, 
the Secretary being Mr. W. F. Allen, the Secretary to the 
American Railway Association, corresponding with our 
Railway Clearing House. 

The Congress was, as usual, divided into five sec- 
tions :—Section I., Way and Works; Section II., Motive 
Power and Rolling Stock; Section III., Operation; Sec- 
tion 1V., General; Section V., Light Railways. 

The British Government was represented by Colonel 
York, of the Board of Trade, and Mr. W. M. Acworth. 
Most of the British companies sent representatives, which 
included Messrs. Aspinall, Lancashire and Yorkshire ; 
Dugald Drummond, London and South-Western; Whale, 
London and North-Western; and Bowman Malcolm, 
Northern Counties Committee, Midland Railway. There 
were only two Scotch representatives—Mr. David Cooper 
and Mr. Melville, of the Glasgow and South-Western, and 
Ireland had two other representatives than Mr. Malcolm— 
Mr. W. H. Mills, of the Great Northern; and Mr. David 
Stewart, of the Sligo, Leitrim, and Northern Counties. 
At the formal opening the members were welcomed by 
the Vice-president of the United States—the Hon. Charles 
W. Fairbanks—who, in the absence of President Roose- 
velt on holiday, performed the same duty that was done 
by our King (then Prince of Wales) in 1895, and by 
the French President in Paris in 1900. The President of 
the Congress— Mr. Stuyvesant Fish—followed and referred 
to the fact that the German Government were repre- 
sented on that occasion for the first time. The addresses 
of both gentlemen were suitable to the occasion, and con- 
tained much subject for thought; but one part of Mr. 
Fish’s address deserves repeating. He said :— 

The welcome which we tender at this time to the delegates, and 
especially those who bave come from Europe, is, if possible, more 
earnest because, vast as has been the growth of the railroad system 
on this side of the Atlantic, we in these newer countries must now 
look more and more to the experience of Europe for light in dealing 
with the problems which are beginning to confront us on account 
of our increasing population and civilization. This will involve a 
vast expenditure of capital, and it may be that when we shall have 
met and overcome all these difficulties, the capitalisation of our 
railways, which in the United States is now 63,186 dols. per mile, 
may approach that of the railways of Great Britain, which is 
£55,495, or, say, 277,475 dols. per mile. While I hardly think we 
shall go that far, 1 am certain there must be a very great increase 
above the figures now prevailing. This because we must now do 
what they did at the outset—provide second, third, and fourth 
tracks and separate, at least in the densely populated towns and 
cities, the plane of railway traffic from the plane of street travel. 
Nor is this by any means the only point on which we look to Europe 
for enlightenment. The preponderance in the older countries of 
passenger traffic in its relation to freight traffic presents a condition 
which is confronting us more and more. Already in our Eastern 
States the proportion of the revenue derived from the carriage of 
freight—to wit, 54 per cent. of the total receipts from operation 
is as low as in Great Britain, although in the interior and in the 
West the receipts from freight still form upwards of 70 per cent. of 
our total revenues, 

The whole of the members were allocated to various 
of the five sections which met at least once each day 
and often twice. There were forty-eight reports in all 
read and discussed. The sections met in private 
and no Press representatives were admitted except those 
connected with the official journal of the Congress. All 
the papers were in the highest possible tone, and contained 
much valuable information, which is only to be expected 
when it is remembered that all the railways associated 
with the Congress are expected to reply to the inquiries 
of the reporter, and this they generally do very freely, 
and consequently the information contained in the reports 
is often exclusive. Excellent reports are also to be 
expected from the fact that the writers have generally 
two or three years in which to compile and prepare it. 
In the following accounts of the various reports, leading 
interesting extracts and conclusions are given. 

Two reports were preseated on question 1 a—‘* Wooden 
sleepers or cross-ties, selection of species of timber used, 
and processes of preservation.” The first report was by 
Mons. Hausser, Chief Permanent Way Engineer of the 
French Midi Railway, who was the reporter for all 
countries except America. 

This report dealt with the kind of wood used for 
sleepers, the precautions adopted for ensuring the good 
quality of the wood, the means taken to increase its 
durability by creosoting, &c., statistics on the life of 
sleepers, particulars as to how they are treated by the 
leading railways of England and the Continent, and the 
conclusions are as follows :—First, it is possible to use 
both hard woods and soft woods. Selection depends 
on individual conditions; secondly, it is advisable to 
have strict specifications, and to exercise great care 
when receiving sleepers. The timber yards where the 
sleepers are prepared must be kept clean and free from 
decaying matter. Sleepers, after cutting up, must be 
stacked above the ground so as to allow free access of air, 
light, and warmth. Thirdly, the pickling of sleepers in 
order to increase their life is to be generally recom- 
mended. The selection of the antiseptic and the method 
of carrying out the pickling operations depend on indi- 
vidual conditions. Fourthly, not covering up the sleepers 
does not reduce their life. If they are not covered up, it 


is possible to see any defect at once, and, if necessary, 
remedy it immediately. 


Fifthly, it is of the greatest 





importance to combine great strictness when accepting 
sleepers with great care in selecting the ballast. The 
latter must be permeable, must be capable of being well 
packed, and the packing well maintained, and give good 
adhesion between the sleeper and its seat. As far as this 
is concerned, the measures which are best for the pre- 
servation of the wood are also best for the stiffness of the 
track. Sixthly, in order to prevent any contamination of 
the ballast, and at the same time help to preserve the 
sleepers, one cannot recommend too highly the careful 
drainage of the road-bed, in order to ensure that any 
water may run off properly. 

The second report, dealing with America alone, was by 
Mr. J. W. Kendrick, third vice-president of the Atchison, 
Topeka, and Santa F'é Railway, and is a very full report. 
Commencing by noticing that the liberal supply of timber 
in America did not call for the exercise of any care in 
early years, the reporter proceeds to state that latterly a 
deeper interest has been taken in the question of wood 
preservation, not for the purpose of aiding railroads 
as a class, but because of its importance from a 
national and economic standpoint. The forests of 
America are, he says, being depleted to the extent of 
1800 square miles of timber each year for ties—sleepers 
—alone, not including the large quantity needed for 
bridge piling and timbers. It would appear that the 
matter was considered in a report made by a Com- 
mittee of the American Society of Civil Engineers, 
presented June 25th, 1885, when various recommenda- 
tions were made in that report as to the treatment of 
ties. Inter alia, the report states that an economy 
of from 20 per cent. to 50 per cent. a year could 
be obtained in the maintenance of timber _struc- 
tures and cross ties by preparing them artificially 
to resist decay. The general method used in America 
is the zince-chloride process or burnetising. In’ 1885 
the line with which the reporter is connected erected a 
treating plant. Having no oak on their line but an 
abundance of mountain pine, the life of which, untreated, 
would probably not average much over five years, they 
at once more than doubled the life of each tie, at an 
expense certainly not more than one-half the cost of 
one tie, i.e, assuming a tie to cost 30 cents and the 
treatment 15 cents in ten years there would have 
been used two untreated ties at 30 cents each, plus 
10 cents each time for fixing, giving a total cost of 80 
cents, as against a total cost of 55 cents for the treated 
tie, and in addition to this there is the fact of the 
saving of the timber adjoining the line for the future 
requirements of the road; the result being that it is 
still possible to get timber at a reasonable price which 
would otherwise have been exhausted years ago. The 
heavy increase in the cost of tie timber, and the diffi- 
culty in obtaining a supply of the higher grades, caused 
many of the Western Rint 3 of America to conclude that 
they must start the use of inferior woods, the life of 
which they knew to be very short, but which could be 
materially lengthened by treatment; and there are now 
twenty-four treating plants in the United States, either 
belonging to railway companies or private firms. 

In the discussion as to covering or not covering the 
sleepers, M. Cartault (P. L. M. Railway) was of the 
opinion that in warm countries it is preferable to cover 
the ties with a layer of about 3in. or 4in. of ballast. An 
American officer expresscd an opposite opinion, as he 
finds that the open state of the sleepers allows their 
condition to be seen. Mr. Dudley (New York Central 
and reporter on “Rails for Lines with Fast Trains’) 
confirmed this opinion so far as yellow pine was con- 
cerned, stating that such ties rot rapidly on the inside 
when covered with fungus growth. In the State of New 
York the life of yellow pine sleepers may be ten or twelve 
years, but in the South of the United States it will not 
exceed four or five years, and in the Isthmus of Panama 
not more than eighteen months. After other members 
had spoken the first, second, and third conclusions of 
M. Hausser’s report were adopted; the fourth was 
modified to read :—‘ The uncovering of the ties does not 
appear to diminish the life of the wood, even for untreated 
timbers. In this way it is possible to detect without 
delay all defects which may occur, and apply, if possible, 
some immediate remedy. In some special cases, and 
especially in warm and dry countries, it may be useful to 
cover the timber with ballast.” 

Answering an inquiry as to the action of hallast on 
track circuits in connection with automatic signalling, 
Mr. Kruttschnitt, Southern Pacific, said that improve- 
ments in signal installations had now practically over- 
come all difficulties associated with that question. 

The fifth conclusion was adopted after substituting the 
word “important” for “of the greatest importance” 
at the commencement. The sixth, and last, conclusion 
was also adopted. 

The discussion on Mr. Kendrick’s report was noticeable 
for the defence put forward by Mr. Dawson, London and 
North-Western Railway, and Mr. Louth, Great Western 
Railway, for using chairs instead of the American practice 
of placing a T-rail direct on to the ties. Mr. Gifford Pinchot, 
of the Department of Forestry of the United States, 
called attention to the rapid disappearance of the 
American forests. Artificial preservation would help, but 
not remedy the condition; therefore, it is necessary to 
establish forest preserves. The annual consumption in the 
United States is 110 million of cross-ties, which is one- 
fifth of the total timber consumption in the United 
States. 

Question 1B—‘ Wooden sleepers, or cross-ties, study 
of the causes of the deterioration of wooden sleepers or 
cross-ties in tropical countries, and of the methods for 
poe such deterioration ”—was dealt with in a report 

y Mr. F. J. E. Spring, late Chief Engineer of the Railway 
Department of the Government of India. This is based 
on the replies to a series of questions addressed to all the 
Indian railways, and to some seventy roads in tropical or 
sub-tropical countries. The questions dealt with climatic 
conditions, timber used, ordinary treatment of timber, 
traffic conditions, engineering conditions, artificial treat- 








ment of sleepers, deterioration of sleepers, ballast, cost. 
From the replies it would appear that in tropical 
countries the artificial preservation of sleepers is not a 
matter that receives much attention at the hands of 
engineers. The reason for this appears to be that in 
almost every tropical country there are one or more local 
timbers, chiefly hard woods, which have so good a life 
that they will probably fail owing to mechanical injury 
sooner than by rot. 

In the discussion Mr. Louth, Great Western Railway 
stated that his road had used sleepers of both Karri and 
Jarrah wood, and especially the former. In all cases the 
results were excellent. He considered the result was due 
to the fact that the fibres were close and interwoven, and 
held the spikes very tightly. Mr. Fraser, of New South 
Wales, found Jarrah better than Karri—in fact he con- 
sidered the latter poor material. The section ultimately 
approved of the following conclusions :— 

(1) The pickling of sleepers in order to lengthen their 
lives is to be generally recommended ; the selection of 
the antiseptic, and the method of performing the pickling 
operations depend on individual conditions. _ 

(2) Creosote seems to be the best preservative of 
sleepers; it has been successfnlly tried for a longer time 
than any other antiseptic, and the results have proved 
that a creosoted cross-tie will last in main line service 
many times as long as an untreated cross-tie. 

(83) Either hard or soft woods may be used, the selection 
depending on local conditions. 

(4) Specifications must be exact, and great care should 
be exercised by the inspector before accepting cross-ties 
for treatment. When accepted the sleepers should be 
piled at least 6in. above the ground in open stacks in such 
a manner as to allow of free access of air and light. The 
grounds surrounding the piles. of sleepers should be kept 
clean and free from decaying matter. 

(5) The uncovering of the ties by removing the ballast 
from the top surface does not appear to diminish the life 
of the wood even for untreated timber, and it has the 
advantage of enabling the track inspector to discover at 
once any defects in the track fastenings, &c., and to apply 
a remedy. In some special cases, and especially in 
warmer countries, ii may be useful to cover the timber 
with ballast. 

(6) It is of importance to combine rigid inspection in 
accepting sleepers with great care in the selection of 
ballast; the latter must be permeable, must be capable of 
being well packed and the packing well maintained, and 
give good adhesion between the sleeper and its seat. As 
far as this is concerned, the measures which are best for 
the preservation of the wood are also best for the stiffness 
of the track. 

(7) In order to prevent deterioration of the ballast, 
and at the same time help to preserve the sleepers, the 
careful drainage of the road-bed cannot be too carefully 
insisted upon in order to ensure that water may run off 
properly. 

(8) To prevent mechanical wear of the rails upon the 
sleepers, it is of the greatest importance to fasten the 
rail to the cross-tie in such a manner as to prevent as 
much as possible all vertical, lateral, and horizontal move- 
ment between the two. The old American method of using 
only spikes will not accomplish this. Lag screws seem 
to be necessary to attain satisfactory results. 

(9) It is only by keeping careful and accurate records of 
the number of ties treated, the manner in which they 
were treated, and where and when they were placed in 
the track, together with a record as to when they were 
taken out of the track, that it is possible to determine 
whether any one particular treatment is giving satisfac- 
tion and is a good investment. Every railroad manage- 
ment using treated ties is urged to have them all marked, 
preferably with dating nails, and that a careful system 
of records should be instituted at the earliest possible 
time. 

Three reports were presented on Question 2-—“ Rails 
for Lines with Fast Trains.” Report.No. 1 was by the 
late Heer J. W. Post, chief engineer, Dutch State Rail- 
way, and dealt with continental countries except France, 
Belgium, Austria,and Italy. Report No. 2 was by M. Van 
Bogaert, of the Belgian State Railway, and referred to all 
countries except America and those dealt with by Heer 
Post. The third report was by Mr. P. H. Dudley, in- 
specting engineer of the New York Central and Hudson 
River Railroad. 

From the replies received by Heer Post to his inquiries, 
it would appear that in spite of the material increase in 
the speed and weight of trains during the last few years, 
the lighter rails formerly used are still considered safe, but 
only subject to the condition that the line has very careful, 
and, therefore, expensive maintenance. The cost of this 
maintenance not only increases with the number, but 
especially with the speed of trains, and also with the 
rate of wages, which, as a rule, has a tendency to go up. 
The means of reducing this expenditure consists in 
stiffening the track, which may be effected by having 
stiffer-rails, by improving the joints and fastenings which 
secure the rails to the sleepers, by counteracting the 
creeping of rails which~ produces such deformation of 
the track, by reducing the pressure of the rail on the 
sleeper, and of the sleeper on the ballast, by increasing 
the number of sleepers and their dimensions, and by 
improving the quality of the ballast and increasing 
its depth, and if necessary by draining the road-bed. In 
Heer Post’s opinion the usual tests—tensile, bending 
drop—and the ordinary methods of inspection are 
insufficient to ensure a quality of steel such as is required 
for rails for lines with fast trains. There is a tendency, 
more than has hitherto been the case, to supervise the 
physical treatment of the rails, controlling temperature 
during rolling, in order to obtain a grain of fine crystals. 
Microscopic methods of examination help to determine 
the homogeneity of the steel in the finished rails. It 
would also appear that an impression exists that the 
present rail-joint is not all that could be desired, and 
some continental countries are experimenting with a 
view to an improvement in this directicn, ard Heer Post 
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recommends that these experiments be continued; also 
that creeping, where it occurs, should be counteracted 
by securing the rails toa suitable number of intermediate 
sleepers. 

The companies who replied to Mons. Van Bogaert 
include seven French railways, the Belgian State railway, 
one Italian line,four Austrian roads, twelve railways in 
Great Britain, two in Australia, and three Indian. They 
give considerable information as to speed of trains, 
maximum wheel load per pair of wheels, gradients, 
curves, rail sections, wear of rails, length of rails, par- 
ticulars of sleepers, bending of rails for curves, specifica- 
tions as to manufacture and inspection of new rails, 
suggested improvement in rail joints, creeping of rails. 
The answers to these inquiries contain a large amount of 
valuable information, but space does not permit of the 
data being repeated. The reporter’s conclusions are as 
follows :— 

Experience seems to prove that neither metal sleepers 
nor longitudinal sleepers are suitable for busy lines with 
fast tratiic. The weight of rails tends to increase with 
the speed. Heavy rails have certain advantages over 
light rails; the track requires less maintenance and 
fewer renewals; the rails get worn less and break less. 

_ With excellent rolling stock and well-balanced locomo- 
tives, the necessity of using heavy rails is not so 
paramount. 

Putting in the rails so that the web is vertical has more 
disadvantages than advantages. 

It would be desirable to have a wider head, and to have a 
flat-rolling surface like the tire, so as to prevent the hollow- 
ing out of the latter by the mutual action of the two 
bodies in contact. The minimum thickness of the head 
can be reduced to 8°5 cm. (1jin.) By widening the head 
the surfaces on which the fish-plates can bear are 
increased; this reduces the excessive wear of the rail and 
fish-plate surfaces in contact with each other, and, con- 
sequently, the deformation of the joint. For this same 
reason the steel used for fish-plates should be as hard as 
that used for the rails, contrary to the usual, but erroneous, 
practice. It may be possible to do away with metal bed- 
plates—which appear to make the running less smooth— 
by using oak or beech sleepers. The manufacture of 
Thomas steel rails has made considerable progress during 
the last few years. These rails resist wear as well and do 
not break more frequently than rails manufactured 
by other processes. The rails must be rolled at a low 
temperature—850 deg. Cent., 1562 deg. Fah. Rails rolled 
at too high temperatures, with a coarse crystallisation, 
can be improved by reheating to a suitable temperature. 

In order to have steel of good quality, it is desirable, in 
the case of Vignoles rails, to roll sections with flanges 
thick at the edges, at least 13 mm. (#%in.) Specifications 
laying down that part of the ingot, bloom, or rolled bar 
that is to be cut off should not specify the exact amount 
to be cut off, the better the manufacture the less the 
“liquidation” and piping is there, and the less need to be cut 
off. The chemical composition, in percentages, of rails 
should be about:—Silicon 0-1, manganese 1 to 1°2, 
carbon 0°5, sulphur and phosphorus less than 0°1. Is it 
true that the resistance to wear is increased by increasing 
the proportion of silicon to 0°5 per cent.? Steel having 
an ultimate tensile strength of at least 65 and even of 
70 kilos. per square millimetre—41°27 tons and even of 
44°45 tons per square inch—and an elongation of 10 per 
cent. is to be preferred for rails. For special track appli- 
ances it is advisable to use even harder steel. Steel for 
the tires of locomotives and express rolling stock must be 
hard and tough ; it should have an ultimate tensile strength 
of at least 70 kilos. per square millimetre—44°45 tons per 
square inch—and an elongation of 15 per cent. to 20 per 
cent. 

Nickel steel is not used for rails and it is unnecessary 
to try it for European traffic. Heavy rails of hard steel, 
rolled at a sufficiently low temperature, seem to be more 
economical even at places where there is an abnormal 
amount of wear and tear. Nickel steel might be used for 
tires. Several systems of supported and suspended rail- 
joints are being tried, but sufficient time has not yet 
elapsed to make it possible to draw any conclusions. 
Reducing the width of the expansion gap in the case of 
heavy long rails should be tried. Broken joints in the 
case of 18 m. (or 60ft.) or longer rails seem to be prefer- 
able to joints opposite one another. Welded joints are 
not to be recommended. Itis desirable to have long rails, 
18 m. (60ft.) is now a usual length; perhaps it would be 
possible to go to 24 m. (80ft.) if there were no difficulties 
of transport. Would it not be possible to make trials of 
light joints without expansion gaps over long distances 
which would fulfil the same functions as welded joints ? 
Creeping is counteracted without difficulty. 

Mr. Dudley’s report—the third on this subject—is very 
prolific. It deals with American roads entirely, and 
contains information including drawings of standard 
tracks and diagrams of the wheel bases of locomotives 
from fifty-eight different roads. Considerable care and 
much labour are apparent throughout the whole report, 
which is most exhaustive, and it is useless our attempting 
to reproduce or condense any of the matter. We might, 
however, remark that the reporter deals with the con- 
struction of the road as being determined by the rolling 
stock that travels over it. Mr. Dudley ends his report 
as follows:—The progress in transportation in America, 
since replacing the timber by 60 to 70 per cent. stiffer 
rail sections, is evident by the facts of the fast and heavy 
trains in regular service as the daily practice, and the 
only discussion is why they are possible. The unex- 
pected results, to many officials, show that important 
principles have been utilised by the increase in the 
mechanical element of stiffness in the rail sections, and 
that it is a quick and reliable method to augment the 
running stability, capacity, and efficiency of a railroad. 
The replies and drawings of standard tracks show that 
the cross-ties and ballast are not overlooked, and with 
the bridges have permitted a development of the motive 
power and cars, in the past fifteen years, as to size and 
axle loads, exceeding that prior to the use of the stiffer 





rails. Measurements of the “unit fibre strains” under 
moving locomotives, in the base of the same rail, and the 
determination of the bending moments, show that without 
any other change, the distribution of their total load 
may be modified by their construction of wheel base and 
wheel spacing. They explain and confirm what has been 
the common belief of American theory and practice since 
the inception of railroads—that the wheel base is 
the important factor in distributing the load to the rails, 
the cross-ties, ballast, and foundation—suitable designs 
reducing the total positive bending moments for the entire 
locomotive. 

It appeared when these three reports were presented 
to the section that there were forty-five conclusions to 
be considered. The section agreed to Messrs. Dudley, 
Van Bogaert and Dufour—a colleague of Heer Post, who 
has died since his report was written—forming a com- 
mittee to condense the conclusions. Fourteen conclu- 
sions were subsequently submitted, and these were 
afterwards reduced to ten. On the discussion of a 
proposal that the fish-plate should be of the same hard- 
ness of steel as the rail, some delegates objected, as such 
a strength would not only make it difficult to make non- 
circular bolt holes which cannot be drilled by machine, 
but a hard fish-plate when worn at certain points of con- 
tact would cause the rail to wear as well, whereas a fish- 
plate of comparatively soft metal has no effect on the rail 
and is easily replaced. Mr. Dudley, the reporter, said 
that the New York Central had adopted a 50kilos. rail 
with hard steel fish-plates, but the web of the plate was 
comparatively thin, and there is no difficulty in 
punching. These fish-plates, which have been in 
use over twelve years, are of hard steel with a 
tensile strength of 77 kilos. per square millimetre. 
Mr. Louth, however, said that the Great Western Com- 
pany had tried hard metal for its fish-plates, and had had 
many cases of broken plates. With regard to the speci- 
fication for rails, one delegate said he proposed to insert 
in his rail specification a clause compelling a rail manu- 
facturer to pay the cost of the renewal of all broken rails 
due to the existence of cracks during the first five years 
of their life. It appears that this clause already exists 
on the Paris, Lyons and Mediterranean Railway. As to 
supported or suspended joints, Mr. Louth stated that the 
Great Western Railway recently used some joints 
supported on chairs, but had had to abandon them, as 
they caused hard riding, and a hammering of the metal, 
which called forth complaints from passengers. 

The following are the ten conclusions eventually 
approved :— 

(1) The subgrade in the foundation must sustain 
the effects of the moving loads, as distributed through 
the wheel contacts to the rail section, cross-tie, and 
ballast, and is loaded and unloaded for the passage of 
each train and partially for each wheel. An improve- 
ment in loading the foundation increases its stability, 
and is followed by an increase in capacity. 

(2) A well-fished rail section and the foundation under 
it have lower strains, because the rail thus forms, to some 
extent, a continuous beam with several supports. 

(3) The weight of rails tends to increase with the 
speed. Track with heavy rails requires less maintenance 
and renewal. The rail is less subject to wear and break- 
age. With carefully maintained tracks, good rolling stock 
and well-balanced locomotives, the necessity for employing 
heavy rails is less urgent. 

(4) Enlarging the head of the rail permits an increase 
in the bearing of the fish-plate, the wearing on the 
surfaces of contact is consequently reduced, and with it 
also the deformation of the joint. For this purpose the 
steel of the fish-plates should be almost as hard as that 
of the rails, with the limiting condition of avoiding brittle- 
ness. Well designed fish-plates help by their grip at the 
ends to transmit from one rail to the other the bending 
moments which are caused by the locomotives and cars. 

(5) The usual tests of quality—by tension, bending, or 
impact—and the ordinary methods of acceptance enable us 
to obtain steel suitable for lines with fast trains, but they 
are insufficient for American railways, where the load on 
the wheels is greater. It is, however, desirable to seek 
for methods of investigation to detect flaws. There is a 
tendency to watch more carefully the physical treatment 
of rails, by controlling the temperature during rolling, in 
order to obtain a fine-grained metal. Some improve- 
ments in the methods of manufacture tend to reduce the 
flaws in the ingots, and lead us to the hope that the 
number and length of these flaws will be reduced in the 
finished rails also. ; 

(6) To obtain a good quality of steel it is desirable to 
roll T-rails with flanges at least 13 mm. thick at the 
edges. 

f) The metal of the rail should be sound, of fine 
grain, and should have an elastic limit of 40 to 42 kilos. 
per square millimetre, with an elongation of from 10 to 
15 per cent., measured on a length of 50mm. The test 
piece should be taken from the head of the rail. 

(8) Nickel steel is not used for rails in Europe. In 
America, where the wheel loads are greater, nickel steel 
is being tried on especially busy tracks. 

(9) Several arrangements of the joints for T-rails with 
angle bars, either suspended or supported, are in use. 
Both give good results. In America a successful attempt 
has been made to reduce the length of expansion joints 
on heavy rails of great length. 

(10) Welded joints are not to be recommended. It 
is desirable to use rails of great length; 18 m. is a length 
which has become usual in Europe. In America the 
standard length is 33ft. Creeping can be successfully 
prevented. 








THE Pennsylvania Railroad is to extend its automatic 
block signal installation on the Philadelphia division westward 
about 14 miles, from Downingtown to Atglen. Atglen is 47 miles 
from Philadelphia. This will make continuous automatic block 
signalling from Jersey City to Atglen, about 132 miles. 





MAXIMUM BENDING MOMENTS DUE TO 
ROLLING LOADS. 


(From a Correspondent.) 

A Question which often arises in determining the 
stresses produced by a system of loads rolling over a 
bridge is this—What number of loads to place on the 
span, and what shall be their position to cause the 
maximum bending moment on the girders of the bridge ? 
Given the diagram of bending moments for the system of 
loads, it is the general practice to reverse the actual order 
of things, and move the span of the bridge under the 
loads until the position is found by trial which gives the 
maximum bending moment. 

This is a laborious process, and, for small spans especi- 
ally, not productive of accuracy. In fact it is very usual 
with spans carrying only a small number of loads to find 
the approximate worst position graphically, and check 
the value of the maximum bending moment by calcula- 
tion. For two, three, or four loads the condition of 
greatest stress can be calculated without much difficulty, 
and the results in these cases point out how the worst 
position can be obtained for larger spans. With one load 
only on a small span the worst position is obviously with 
that load at the centre, but as the span increases the 
question arises as to how soon a greater bending moment 
will be produced by two loads. 

The first step is to determine the worst position for 
two loads. If the two loads are unequal, the greatest 
bending moment will obviously occur under the 





larger of the two. In Fig. 1 P is the greater load, 6 
is the distance between the two loads, and « is the 
distance it is required to find, namely, that between the 
centre of the span and the load P, in order that the 
maximum bending may occur at P. 

Bending moment at P 
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This is a maximum when, on differentiating the expres- 
sion, the result is zero, that is when 
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2(P + Q) 
That is, the maximum bending moment will be produced 
under the greater load when the distance between the 
latter and the centre of the span is equal to the moment of 
the smaller load about the point of application of the larger 
load, divided by twice the sum of the two loads. When 
the loads are equal, as is generally the case when dealing 
with cross girders in railway bridges, x will be a quarter 
of b, the distance between the loads. If, however, the 
girder carries any uniformly distributed load, as, for 
instance, its own weight, in addition to the rolling loads, 
it will have precisely the effect of increasing the rolling 
load under which the maximum bending occurs, by half 
the amount of this distributed load. So that if W repre- 
sent the distributed load, equation (2) becomes :— 

bQ 


“2 (p+ 40) 


This is easily demonstrated by a diagram, Fig. 2. The 
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parabola marked W is the curve of bending moments 
due to the distributed load. That marked P is the curve 
giving the bending moment under the load P as it rolls 
across the span, while the small parabola Q gives the 
bending moment under the load P due to the load Q as 
it rolls across the span from left to right at a fixed 
distance b from P. The sum of these curves gives the 
bending moment under P as the two loads roll across 
the span. Obviously nothing is altered by adding the 
two parabolas P and W together to form one larger 
parabola, and this is equivalent to adding half the 
distributed load W to the rolling load P. 

To continue the investigation as to when the two loads 
produce a greater bending moment than a single load. 
With the two loads the maximum bending moment is: 
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obtained by a» (1) the value of x given in 
equation (2), the result being — 
bQ _ P+Q) 
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This is greater than = 


x (3) 


, which is the maximum bending 


moment produced by a single load when 7? (P + Q)* — 
21(P + Q)Qb+ Q? b? > Pl? (P + Q), or, transposing 
and dividing by Q, when J? (P + Q) — 21(P+ Q) b+ 
() b? > O, that is, when / is greater than 


Fo) 
’ (1 - J P+Q/° 

This expression is very nearly independent of the values 
of Pand Q. Thus, if the loads are equal, the limiting 
value of lis 1:71 6. If P is twice Q the result is 1°81 4, 
so that for practical purposes, if the span is greater than 
1:75 times the distance between the loads, two loads will 
give a greater bending moment than one. 

As the span is further increased a limit will be reached 
when it becomes necessary to place three loads on the 
span. The position of three loads producing maximum 
bending moment is determined as follows :— 

Referring to Fig. 3, the bending moment at P 
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This value of x is positive when Q ) or the moment of 


Q about P is greater than the moment of N about P, 
hence the centre of the span must be between the middle 
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load and that one of the other two which has the greater 
moment about the middle load. 

Further, to obtain the maximum bending moment the 
centre of the span must be distant from the middle load 
by an amount equal to the difference of the moments of 
the other two loads about the point of application of the 
middle load divided by twice the sum of the three loads. 

As in the previous case, the effect of a distributed load 
is to increase the load under which the maxiraum bending 
occurs by half the amount of the distributed load. 

By substituting in (4) the value of x determined by 
equation (5) the maximum bending moment due to three 
loads is obtained thus :— 
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This is greater than the bending moment due to 
two loads when the above expression is greater than 


l Qb Q? Lb? 
~(P +Q)- ng 
4 ») 2 bs 41(P+ Q) 
tN Ne (Qb— Nc)? (? b? 


That is when — = 1 Ae ld 
at is when = 5 HE+OLN 


or multiplying by and transposing, when /? — 2c 1 + 
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This limiting value of / is nearly independent of 
the values of P, Q,. and N, and for the cases which 
occur in practice it may be said that three loads 
will produce a greater bending moment than two 
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when / is greater than 1:85c + ‘4b, b being the distance 
between the two loads common to both cases. 

The position of four loads to give a maximum bending 
moment is next considered. It is not quite so obvious 
in this case under which of the two central loads the 
greatest bending moment will occur, but if one of the two 
is greater than the other it will most probably be under 
that load, while if they are equal it will be under the load 





about which the adjacent outside load has the greater | 
moment, 
As in previous cases P is supposed to be the greatest | 
load and is also assumed to include half the uniformly 
distributed load. 
Referring to Fig. 4 the bending moment under load P | 
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This is a maximum when 
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This expression is positive so long as ¢N or the 
moment about P of the single load to the right of P, is not 
greater than the sum of the moments about the same 
point of the two loads to the left of P. 

Hence, if this condition is fulfilled, the centre of the span 
will be to the left of P, the greatest load, by an amount 
equal to the algebraical sum of the moments of the three 
other loads about P, divided by twice the sum of the four 
loads. 

Upon substituting in (7) the value of x given by equa- 
tion (8) the maximum bending moment due to four loads 


is obtained thus :— 
;R+QHP+Y) _ @+ 2 find 
(a+b R+5Q - cNj2 (9) 
40R+Q+P+4+N) ° 
This is greater than the maximum for three loads when 
the above expression is greater than 
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This expression also does not give greatly varying 
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It is necessary to add that the moments of the loads 
which are on the same sidé of the centre of the span as 
the load under which the maximum bending moment 
occurs must be considered negative. 

Again generalising the value of «:—The maximum 
bending moment occurs under one of the loads, deter: 
mined by inspection, the distance between which and the 
centre of the span is equal to the algebraical sum of the 
moments of the remaining loads about this load, divided 
by twice the sum of all the loads. 

Thirdly, the general expression for the maximum 
bending moment consists of three terms, thus:—A 
quarter of the span multiplied by the sum of the loads, 
minus half the sum of the moments—irrespective of sign 
—of all the loads about that load under which the maxi- 
mum bending moment occurs, plus the square of the 
algebraical sum of these same moments, divided by four 
times the product of the span into the sum of the loads. 

It is to be noticed that the value of « for any fixed 
number of loads is independent of the span, so that 
having found this value, it remains the same for varying 
spans, so long as the variation is not such as to alter the 
number of loads on the span. 

For large spans the results obtained by the graphical 
method will be sufficiently accurate, and the results 


| obtained for the smaller spans indicate an easy method 


of at once obtaining the position of the maximum bending 
moment. 

It will be seen that the expression for « in each case 
is just half the distance between the centre of gravity of 
the system of loads and the load from which « is 
measured. 

Hence it follows that the bending moment under any 
load will be a maximum when the centre of the span 
bisects the distance between this load and the centre of 
gravity of the system of loads. 

The latter can at once be obtained graphically by 


Fig.5. 
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producing until they meet the outermost links of the 
funicular polygon for these loads. The proof of this 
graphical method for finding the position of maximum 
bending for any number of loads is given in a paper con: 
tributed to the Institute of Civil Enginecrs, entitled, 
“ Maximum Bending Moment in a Girder under a Moving 
Group of Loads,” and published in the “ Minutes of Pro- 
ceedings,” vol. clviii. 

In calculating the strength of railway bridges, it is a 
very general practice to reduce the moving loads to 
equivalent uniformly distributed loads. These are 
obtained for a suitable number of spans, and the loads 
per lineal foot for intermediate spans are either interpo- 


Equivalent distributed 
load 





oy Maximum bending moment. 
_ in tons per foot. 
12-8 | 112-8 (17-5 + 16-95) 16-95 x 7-5)}"+ {4 x 12-8(17-5 + 16-95} = 55-8 | 55-8 x 8 + 12-82 = 2-73 
15 115 (17-5 + 16-95) — 16-95 x 7-5)\"+ 14 x 15 (17-5 + 16-95! = 734 | 7384x8415 =2-61 
16-8 | {16-8 (17-5 + 16-95) ~ 16-95 x 7-5)!" {4 x 16-8 (17-5 + 16-95! or | 
| 18-8 (15.2 + 17-5 + 16-95) — § (15-2 x 7-5 + 16-95 x 7-5) + (15-2 x cs 88-1 | 88-1 x 8 + 16-8 = 26 
~ 16-95 x 7-5) + 4 x 16-8 (15-2 + 17-5 +16-95) (negligible) 
19 | 19 (15.2 + 17-5 + 16-95) — § (15-2 x 7-5 + 16-95 » 7-5) = 15-3 | 115-8x 8419 = 2-56 
v2 | 2 (15-2 + 17-5 + 16-95) — } (15-2 x 7-5 + 16-95 x 7-5) = 162-6 | 1526x8522 = 2.64 
25 | 7 (15-2 + 17-5 + 16-95) - $(15-2 x 7-5 + 16-95 x 7-5) = 10 | 10K BF BH RDI 
30 | 90 (15-2 + 17-5 + 16-95) ~ § (15-2 x 7-5 + 16-95 x 7-5) = 2%2 et 
30 30 (74 4 15-2 + 17. ‘ a BNR 15-2 x 7-5 + 16-95 x 7-5) 
orga | FE + SD + TB + 16.95) — 47-1 x IB + 15-2 x 7-5 + 16-95 7 
+ (7-1 x 15 + 15-2 x 7-5 - 16-95 x 7-5)? + {4 x 80 (7-1 + 15-2 
+ 17-5 + 16-95)} ... ee 23x 8+ 38 = 2-95 
B5 | SB (-1 + 15-2 + 17-5 + 16-95) - §(7-1 x 15 + 15-2 x 7-5 + 16-95 x 7-5) 
i (7-1 x 15 + 15-2 x 7-5 — 16-95 x 7-52 + {4 x 85 (7-1 + 15-2 
| + 17-5 + 16-95)} ... = 824 $24.x 8435 0 = 211 
40 | O (7-1 + 15-2 + 17-5 + 16-95) - §(7-1 x 15 + 15-2 x 7-5 + 16-95 x 7-5 
= 410 | 410x8+40 =2.06 


+ 12-5 x 17-5) (third term negligible) ... 


values for 1, with different loads, so long as the loads are | lated from these results or read off from a diagram 


not widely different from one another, and for practical 
cases it may be said that four loads will produce a 
greater bending moment than three when 
lis greater than 1°85a + 2°2b- ‘3c, 

b and c being the distances common to the two cases. 

Comparing the above limiting value of 2 with the pre- 
viously determined values of the same quantity, it may 
be said generally that m +- 1 loads will produce a greater 
bending moment than the first n of these loads when the 
span is greater than the distance between the (nm + 1) 
load and that load under which the maximum bending 
moment occurs, plus a fractional quantity the numerator 
of which is this distance multiplied by the sum of the x 
loads, plus the algebraical sum of the moments of the » 
loads about the point of maximum bending moment, and 
the denominator of which is the product of the roots of 
the sums of n loads and m + 1 loads respectively. 


similar to that shown in Fig. 6. These diagrams have 
been described by Mr. Farr in a paper on“ Moving Loads 


|on Underbridges,” published by the Institute of Civil 
| Engineers—“ Minutes of Proceedings,” vol. cxli., 1899-1900, 


Part III. To obtain the necessary number of results gra- 
phically takes a long time, and the resultis not sufficiently 
accurate for small spans. The writer has found it much 
quicker to work out all the maximum bending moments 
by calculation, even for spans up to 100ft. As an 
example, the equivalent distributed Tiaie are worked out 
for spans up to 40ft. for a Great Western engine, the 
weights of which are given in Fig. 5. 

Above these spans the question arises whether the Icad 
is to consist of a train of engines or an engine and 
carriages or wagons, as the case may be. 

It will be noticed in the diagram obtained by plotting 





the tabulated results—Fig. 6—that there is a decided 





56 


THE ENGINEER 


JoLty 21, 1905 








kink in the curve marking the point where two or three 
loads produce the same maximum bending moment. 
With the practice generally adopted of obtaining the 
bending moments for a fixed series of spans irrespective 
of the particular engine, this critical point is often missed. 


Load in Tons per Lineal Foot. 


1S 20 25 30 35 40 


Span in Feet. 
Fig. 6. 
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CANTILEVER BRIDGE OVER THE MISsIS- 
SIPPI RIVER. 
No. I. 

Ow April Ist, 1905, the last pins were driven in the super- 
structure of the new cantilever bridge over the Mississippi 
River at Thebes, U.S.A., and on April 18th the bridge was 
open for traffic. It is the most important part of a short line 
of railway connecting four or five large railway systems on 
opposite sides of the river. The total length of the line is 
43 miles, the bridge and its viaduct approaches being ? mile 
in Jength and having no gradients. The maximum gradients 
on the earthwork parts of the line are 1 in 200. The line 
has a double line of rails throughout, and near the west end 
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Fig. 1—-EXPANSION AND CONTRACTION 


is a large goods yard for sorting and marshalling the through 
wagons for the different routes. Messrs. Alfred Noble and 
Ralph Modjeski were the engineers for the bridge and for the 
entire work, the charter for construction having been obtained 
by the Southern Illinois and Missouri Bridge Company, which 
began the work early in 1902. 

At each end is a concrete approach viaduct, with arches of 
65ft. and 100ft. span. The bridge proper consists of five 
spans. 
each end by an intermediate span of 521ft., and a shore span 
of 5184ft. Each intermediate span has cantilever arms project- 


ing beyond its piers. These arms carry the central suspended | 


span, and also suspended spans reaching to the abutment 


Suspended Span 


The centre or channel span is 671ft. long, flanked at | 


piers and forming the shore spans. The four cantilever arms 
are each 1524ft. long, and each of the three suspended spans 
is 366ft. long. The cantilever arms are all alike, as are the 


| suspended spans and the intermediate spans, thus simplifying 


the design and also the shop work and construction. The live 
load for the floor system was assumed as 50,0001b. concen- 
trated load, and 5000 lb. per foot on each line of rails. The 
live load for the trusses is 20 per cent. less than that for the 
floor. Wind pressure was taken as 10001]b. per square foot of 
bridge. The rails are 103ft. above the river at low water, 
and 60ft. at high water, giving ample clearance for the 
funnels of river steamers, The bridge is of very massive 
construction, and the estimated weights of the steel work 
are as follows : 
Gross Tons, 
Two intermediate spans. . -. 4895 
Four cantileverarms . 
Three suspended spans .. 
EE aw wae 


2156 
2826 
403 
Total .. 10,280 

The trusses are of the single intersection type, with sub- 
divided panels. The panel length is 32ft. 6jin. in the 
intermediate span trusses, 30ft. 5Jin. in the suspended spans, 
and 30ft. 6,°;in. in the cantilever arms. The trusses are 
spaced 32ft. apart between centres, or 28ft.in the clear. The 
depth between centres of booms is 75ft. in the trusses of the 
intermediate spans, 55ft. in the suspended spans, and 50ft. at 
the ends of the cantilever arms. The head room between 
rails and overhead bracing is 22ft. 6in. 

In the trusses of the intermediate spans the booms are 
composed of four webs with eight lines of flange angles, the 
booms being 52in. wide, with a depth of 42in. in the top and 
36in. in the bottom boom. Each of the outer webs is con- 
nected to the nearest inner web by fiat lattice bars riveted to 
the flange angles, while the two inner webs are connected by 
batten plates. The webs are stiffened by vertical transverse 
diaphragms fitted between them. The top booms project 
beyond the end panel points to carry the pin attachment for 
the eye-bars of the top boom of the cantilever arm. The 
bottom booms also project to carry the pins for the bottom 
booms of the cantilever arms. 

The bridge has expansion bearings only on the piers of the 
central span, and these consist of massive cast steel pedestals 
und shoes with rockers between them, the rockers having 
accurately finished segmental faces at top and bottom. The 
contraction and expansion movements in the trusses are pro- 
vided for by expansion joints in the continuous bottom booms 
at the connection of each cantilever arm to the suspended 
span. At each of these joints, Fig. 1, the outer webs of the 
boom of the suspended span are sandwiched between and 
pass inside those of the cantilever arm for a distance of 6ft. 
The booms are connected by a pin in slotted holes in the 
webs, and in the channel span the sliding end is supported 
on a grooved wheel or roller to facilitate the movement. A 
special device is used to keep the ends of the booms in line 
longitudinally. At each expansion joint a reversing lever A 
is pivoted to bracket plates B on the end floor girder of the 
suspended span and C on the side of the boom of the canti- 
lever arm ; another lever or link is pivoted to the middle of 
the first one and to a bracket on the side of the boom of 
the suspended span. This forms a parallel motion, and the 
booms are free to move longitudinally, but any lateral move- 
ment due to wind pressure—which might cause the joint to 
bind—is prevented. A similar device is used to allow of 
movement of the longitudinal girders of the floor system at 
the connection of each cantilever arm with the suspended 
span. Here, however, the parts move in a vertical plane. 
This is shown in Fig. 1. On the face of the transverse floor 
girder of the suspended span are pairs of short vertical web 


End Flocr Girder 
of Suspended Span 


1 Cov. Pt 13°" % 
coe se Top and Bottom 


” 


CB 
2 6*6+ 


4 


(25. suninoninn 


C.L.0f Tr 


SIDE ELEVATION 


8 














Boom of 
Cantilever Arm 


Boom of 
Suspended Span 


= 


ARRANGEMENTS 


PLAN 


Swain 


Se. 


plates A A, between which enter the ends of the longitudinal 
girders of the cantilever arm B. A 4in. pin C through the 
bottom of each pair of web plates carries a pair of vertical 
inclined levers D, whose ends are connected by a 3in. pin, 
on which is mounted a roller E riding against the faced 
end of the web of the longitudinal girder. The end of this 
girder is supported by a pair of supension links F, attached 
to a pin through the middle of the other levers DL, and to a 
pin in a bracket G riveted to the bottom of the girder. These 
longitudinal girders are thus supported vertically, but have 
a free movement longitudinally, while the arrangement pro- 
vides for the direct transmission of horizontal stresses 
through the levers. To support the ends of the longitudinal 





girders against lateral motion each longitudinal has riveted 
across the end a cast steel guide block H, which slides betwee, 
the vertical web plates A A. The expansion joints provide 
for a movement of about 12in., which is the amount 
due to a variation of about 100 degrees in temperature 
The floor system consists of heavy transverse plate girders 
or floor girders, 64f{t. deep, placed at panel points and inter. 
mediate panel points. Between these are four lines of plate 
girder longitudinals, 4ft. deep, with their tops about 6in, 
below the tops of the transverse girders. Flange rails of 
85 lb. per yard are spiked to wooden sleepers, 10in. square, 
placed about 5in. apart, and resting directly upon the 
longitudinal girders. In the construction of the bridge open- 
hearth steel was used throughout, the specifications limiting 
the sulphur to 0°05 per cent., and the phosphorus to 0°08 per 
cent. in acid steel or 0°05 per cent. in basic steel. The steel 
was required to meet the following requirements in tensile 
tests : 





Reduction 


Elastic : 
Elongation, fy asee, 


limit. 


Ultimate 
strength. 





Lts. Per cent. in ins.| Per vent, 
35,000 22 ins 44 
35,000 18 in 8 86 
30,000 26 in 8 52 
35,000 22 in 8 44 
40,000 15 in? 20 


Lbs. 
62,000 to 70,000 | 
. 62,000 to 70,000 
--, 52,000 to 60,000 | 
..| 62,000 to 70,000 | 
: 70,000 


Medium steel 
Pin steel 
Soft steel 
Eye-bar steel 
Cast steel 

The boom sections were fitted together at the shops in 
lengths of at least 120ft., the ends being faced after riveting 
up complete. The lengths were measured with iron 
standards. 

The manufacture of the eye-bars was a matter of special 
interest, and the following particulars are taken from a 
report of the inspecting engineers. Open-hearth basic stee! 
was used, made from a special mixture containing about 
50 per cent. of low phosphorus pig iron and 50 per cent. of 
selected steel scrap. Four furnaces were used exclusively for 
this steel, in order to secure a uniform quality. The steel 
was poured to form ingots 30in. square, and weighing about 
5500 1b. When the moulds were stripped the ingots were put 
in the soaking pit at the blooming mill for about six hours. 
This mill—in twenty-nine passes—reduced the ingots to blooms 
16in. square, which, after being dropped, were put intoreheat- 
ing furnaces, after which they were rolled into bars in a 42in. 
universal mill, making 52 to 56 passes, and being finished at 
a low temperature, just above blue heat. The number of 
passes in both mills was about twice as great as is given with 
structural steel, and was rendered necessary by the size of the 
bars. The bars then had from 3ft. to 6ft. of length cut off at 
each end, and, after inspection, the accepted bars went to the 
heading mill. Here the ends were heated and upset or 
enlarged in a hydraulic press, starting at 900 lb. and increas- 
ing to 41001b. per square inch. While the head was thus 
being formed, it was gripped between flat surfaces by a 
vertical pressure of 6000 lb. per square inch, so that the 
thickness of the metal could not be increased in upsetting. 
Some of the largest bars required from four to seven heats to 
complete the upsetting. The upset heads were then smoothed 
by being passed between heavy rolls, and any metal that had 
flowed beyond the proper shape of the head was sheared off 
hot. The pin holes were then punched lin. less diameter 
than the finished holes, and the bars were then straightened 
ina press. The next operation was annealing, for which ten 
to sixteen bars were piled on one another, and the pile run 
into a furnace by machine-driven live rollers. While in the 
furnace these rolls kept the bars moving slowly to and fro, 
so that all parts were uniformly heated, and there was no 
tendency for the bars to sag or bend between the supporting 
rollers. The furnace was heated by oil, the flame from which 
passed around the bars, but did not strike them. The 
annealing lasted frem five to seven hours. The maximum 
temperature was 1400 deg. Fah., and when this had been 
reached it was allowed to fall to 600 or 700 deg., after which 
the bars were run out of the furnace. When the bars were 
sufficiently cool they were given a final straightening, and 
then both heads were simultaneously bored out in a machine 
which removed at least 4in. of metal around the punched holes. 

The tests of the steel for the bars showed about 0°28 carbon, 
0°45 to 0°55 manganese, 0°01 to 0'025 phosphorus, and 0°02 
to 0°03 sulphur. The specifications required an ultimate 
strength of 62,000 lb. to 70,000 1b.; an elastic limit of not less 
than 35,0001b.; and a minimum elongation of 22 per cent. in 
8in., with 44 per cent. reduction of area, The tests showed 
an ultimate strength of 64,000 lb. to 68,000 lb., and the 
elongation generally exceeded 25 per cent., the reduction of 
area exceeding 46 per cent. In the cold-bending tests, strips 
the full thickness of the bars, were heated to a cherry red and 
quenched, being afterwards bent 180 deg. around a diameter 
equal to three quarters the thickness of the strip without 
showing crack or flaw. 

Several views of the bridge are given in the illustrations 
on the opposite page. 








THE LIEGE EXHIBITION. 
LOCOMOTIVES AND ROLLING STOCK.—No. III.* 


One of the new types of express locomotives intro- 
duced this year by the State Railways of Belgium is 
shown on page 64. We have already spoken of the 
important innovation which was to be made in locomo- 
tive design in Belgium at a time when the new engines 
were only being planned—see page 161, in our issue of 
August 12th, 1904. The change in design is very great 
in this locomotive, as it embodies nearly all the most 
advanced ideas of Central-European practice, in place of 
the simple engines of the Caledonian type which had 
succeeded the remarkable 2-4-2 Belgian express engines, 
having square chimneys and the cylinders set forward in 
advance of the boiler. These were introduced in 1889, 
and we fully illustrated them at that period. These 
latter engines are still at work for the lighter express 
trains, but the three classes of engine which will continue, 
for a time at least, to be built are the Caledonian, the 
de-Glehn, and the extremely powerful locomotives which 
are now being introduced. These have six-coupled 
wheels and bogie, and have four cylinders and super- 
heaters. Two of the classes, “19” and “19a,” are 
compounds, and have driving wheels of 1'980 m. 
and 1800 m. respectively. These are both built at 
Cockerill’s ; and another class, built by “ La Meuse,” has 





* No, II. appeared July 14th, 1905, 
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four equal-sized cylinders, but carries the same boiler 
steam-pressure of 15§ atmospheres. 

The principal characteristics of the new type engines 
are:—Four cylinders all in one transverse line; four 
piston valves; Walschaerts’ valve gear; only one valve 
gear for each pair of cylinders; superheater. The motion 
of the outside low-pressure valve mechanism in the 
engine illustrated is transmitted to that of the high- 
pressure valves, inside the frames, by a novel and very 
interesting form of transverse rocking lever—all parts, 
including the outside valve spindle guides, being of 
very massive proportions. The details of the valve gear, 
as will be seen, differ from the usual arrangement; and, 
instead of the customary attachment of the link-bearing 
bracket either to the motion plate or to the main frames, 
it is here carried by an outrigging frame covering the 
front drivers. The long conical cylinder covers and 
piston-rod guides, and many minor details besides, show 
that the locomotive designers of the Belgian State 
Railways were not content to adopt old models in their 
first essay of the modern express locomotive. In those 
engines with larger driving wheels, destined for service 
on more level parts of the line, the four connecting- 
rods drive direct on the leading pair of wheels, and the 
valve mechanism has not, in consequence, required the 
same arrangements for the very long outside connect- 
ing-rods so noticeable in the engine illustrated, where the 
motor stresses are divided between the first and second 
pairs of driving-wheels. 

All the new engines are extremely powerful, the 
classes 19 and 19a having larger cylinder volumes, and 
the boilers more voluminous fire-boxes, than the de-Glehn 
engines of the Pennsylvania Railway, but the total water 
heating surface is less by reason of the large flame tubes 
introduced for carrying the steam reheating pipes, the 
steam pressure and total weight being almost the same in 
both cases. They were designed for hauling loads of 
350 tons at speeds of 62 miles per hour on level. 


Dimensions Class 192. 


Cylinders— 


Diameter high-pressure 14jin, 

mI low-pressure 24in. 

Piston stroke ... 263in, 

Driving-wheels 70gin. 
Grate area 32-4 sq. feet 


Water-heating surfaces— 
Fire-box ... ... ... 197-5 sq. ft. 
Tubes (219 + 30) ... 1695 


” 


Total 1893-5 ,, 
Boiler pressure... ... . 227-8 Ib, 
Weight of engine,empty ... ... 68 metric tons 

a Ka oo er | ae 


The engine was constructed at the Seraing works of 
the Société John Cockerill, and is fitted with this firm’s 
superheater for compound locomotives. 








THE INSTITUTION OF NAVAL ARCHITECTS. 

THE summer meeting of the Institution of Naval Archi- 
tects began on Wednesday morning, the Earl of Glasgow 
in the chair. This is the first summer meeting that has 
been held in London since 1901. The routine business 
consisted in the reading out of the names of candidates 
for election. A very remarkable improvement in the 
character of the papers is manifest. Instead of the 
mathematical rhapsodies, entirely unfit for meetings of 
this kind, we have a number of papers full of general 
and technical interest and bristling with points worth 
talking about. It is no matter for wonder that the 
discussions have been animated and full of information. 
We hasten to congratulate the Council on a change of 
policy which gives results so gratifying. 

The papers read on Wednesday morning fall without 
the province of the engineer. The first read was by 
Admiral Sir Cyprian Bridge, on “ Naval Strategy and 
Tactics at the Time of Trafalgar.” For the purpose of 
discussion, it was taken with a paper by Sir Philip Watts 
on “ The Ships of the Royal Navy as they Existed at the 
Time of Trafalgar.” The first was a luminous exposition 
of the naval policy of Napoleon and of Nelson, from the 
result of which Sir Cyprian Bridge drew certain deduc- 
tions about which there is much controversy. The 
second paper is the result of an enormous amount of 
labour. We have here for the first time in tabular 
form a statement of particulars of the Royal Navy about 
the year 1805. Sir Philip had succeeded in discovering 
the original sheer plan of the Victory. It was shown 
much dilapidated under glass, and was accompanied by 
a new drawing reproduced from it with the lacune 
restored. The paper is illustrated by a number of 
drawings. It will be remembered, perhaps, that in the 
year 1891 we published a paper, fully illustrated, showing 
in detail the construction of the Victory. Subsequently 
a controversy took place in our correspondence pages 
as to what constituted a line-of-battle ship and what a 
frigate. Some light was thrown on the point by Sir 
Cyprian Bridge. At the end of his paper he said :— 

A remarkable result of long experience of war made _ itself 
clearly apparent in the era of Trafalgar. I have already alluded 
to the tendency to restrict the construction of line-of-battle ships 
to those of the medium classes. The same thing may be noticed 
in the case of the frigates. Those of 44, 40 and 28 guns relatively 
or absolutely diminished in number; whilst the number of the 
38-gun, 36-gun, and 32-gun frigates increased. The officers who 
had personal experience of many campaigns were able to impress 
on the naval architects of the day the necessity of recognising the 
sharp distinction that really exists between what we should now 
call the ‘‘ battleship ” and what we should now call the ‘‘ cruiser.” 
In the earlier time there were ships which were intermediate 
between the ship of the line and the frigate. These were the 
two-deckers of 56, 54, 50, 44, and even 40 guns. They had long 
been regarded as not ‘“‘fit to lie in a line,” and they were never 
counted in the frigate classes. They seemed to have held a non- 
descript position, for no one knew exactly how to employ them in 
war any more than we now know exactly how to employ our 
armoured cruisers, as to which it is not settled whether they are 
fit for general actions or should bo confined to commerce defend. 
ing or other cruiser service. 


Many interesting bits of information will be found in 
Sir Philip Watts’ paper. Thus :— 

All the ships carried ballast. The metacentric height was 
generally about 12ft., this large amount being not so much neces- 
sary for safety as to ensure a moderate angle of heel under sail, so 
that the lower lee guns could be fought as long as possible. The 
records as to the rate of sailing are of necessity very indefinite, the 
speed depending on so many varying circumstances, such as 
weather, course, draught of ship, and trim of sails, The speeds 
attained, however, were slow, even if judged by the speed of large 
modern sailing vessels, Nelson’s cruise to the West Indies and 
back was made at an average rate of about 4 knots. He went 
into action at Trafalgar at less than 3 kncts; the first shot of 
the lee line was fired at 12.10, and the rear ship of the same line 
got into action at 4.30p.m. The highest reliable speed recorded 
for frigates at the time under consideration is 10 knots running 
free, and 8 to 84 knots when close hauldd. 


All this reads strangely to us in the present day. 


These imperfect guns, with their many defects, had necessarily 
but small range and accuracy. A 52 or 24-pounder fought on the 
lower deck had a range of about 2000 to 2500 yards only with 
8 deg. elevation, and of about 1500 yards with 4 deg. elevation. 
The powder charge was generally one-third to one-quarter the 
weight of the shot. At close quarters a 24-pounder was said to be 
able to penetrate nearly 5ft. of solid oak, and an 18-pounder about 
half this amount. Practically all the guns used were of cast iron 
mounted on wooden carriages ; and the necessary elevation and 
training were given ina very crude manner. Generally, instead 
of adjusting sights to the required elevation due to the range, the 
guns were directed at a point above that which it was desired to 
hit ; frequently a point in the rigging ; and tables were got out 
showing at what part of the rigging to aim, at various range, so as 
to strike to hull. When at close quarters it was customary to 
double shot the guns. This naturally reduced the velocity, and 
made the aim much more inaccurate; but at close quarters this 
was not considered to counterbalance the great advantage obtained 
by getting in two shots instead of one, especially as the two 
shots separated almost at once. Instances have been recorded 
where five shots have been put in the one gun, but this 
was probably a dangerous practice, and as likely to burst the gun 
as do damage to the enemy. The lower deck port sills were about 
5ft. to 7ft. above water, and with a beam of 40ft. to 50ft. a roll of 
about 12 deg. brought the water to the port sill. With such a 
small height out of the water it was not always advantageous to 
be to windward of an enemy, since the lee ports nearest him might 
not be capable of being opened. The French 74’s, and even their 
120 gun ships, appear to have carried their guns no higher than 
our 74’s, but there were sometimes complaints that English ships 
were unable to fight their lower deck guns in weather when the 
French could do so, A small increase in draught was serious. 
The Queen Charlotte, Lord Howe’s flagship, on June Ist had her 
lower deck ports only 4ft. 6in. out of water when leaving Ports- 
mouth, and during the action she got her lower deck full of water, 
and had to keep the pumps constantly going. The French 
Thesee foundered outright at Quiberon Bay in 175% through 
keeping her lower deck ports open too long, and the Torbay 
narrowly escaped a similar fate. 


The following table is of unusual interest, showing as it 
does how the displacement of the ancient and modern 
ship will add up :— 


Weight as a percentage of the 
total displacement. 


74-gun ship, 1805, | —s 





General equipment... ... ... 20 4 
(ex masts) H 

Armament... ... ...  «:. 10 19 

Propelling arrangements 8 10-5 


: 8-5 
\(masts, sails, and rig) 





PE rs are ae Gale ae 0 5-5 
Ballast Set nade Weeal Keer Neel 6-5 0 
Armour esis A tan 2 0 26 
Hull 55 35 
100 100 





The prolonged discussion which followed was carried 
on almost entirely by naval men—Admirals Sir R. 
Bowden-Smith, Sir Reginald Custance, Sir Edmund 
Fremantle and Captain Bacon, D.S.0., and by Sir W. H. 
White and Lord Brassey. The questions raised and 
disputed had little or nothing to do with engineering. 
Thus Admiral Sir R. Bowden Smith held that speed 
was all important. It was because of it that Japan 
destroyed the Russian fleet; while Sir Reginald Custance 
held that it was not the speed of the Japanese ships but 
their superior guns that won the day. A very animated 
discussion went on as to whether it was better for the 
same money to have two very big battleships or three 
rather smaller. Then questions arose as to the 
value of the weather gauge, and what it really meant, 
and as to the part cruisers were to play. Captain Bacon 
caused some amusement by comparing the cruiser to a 
fox terrier. The Admiralty insisted that the terrier 
should do no fighting except with rats; but Captain 
Bacon had yet to learn that the terrier would not go to 
the help of a friend in a street “ scrap,” and he was quite 
certain that no English cruiser would see a friend mauled 
without going to help her, Admiralty or no Admiralty. 
Sir William held that discussions as to size were only 
useful so long as the dominant policy was embodied in 
having plenty of ships, big, and medium size and 
little, to satisfy the country’s needs. It was use- 
less to advocate one type to the exclusion of the 
others, we must have both. It was true that 
finance must be considered, but so must finance be 
considered by other countries. Captain Bacon had said 
that the proper course for the Admiralty to pursue was to 
consult with naval officers and build what they suggested, 
not what the Chief Constructor proposed. But surely 
Captain Bacon had shut his eyes to the fact that the 
policy he advocated was precisely that of the Admiralty. 
He could carry his mind back to a notable consultation of 
the kind held sixteen years ago. In conclusion.he set 
out at considerable length, and with much ability, the 
conditions which gave size an importance in the..present 
day that it-did not possess in the days of Nelson. 

On Wednesday night, ‘Sir J. Durston -in the chair, three 
papers were read; the first, on experiments with models 
of constant length and form of cross section, but with 
varying depth of draught, by Lieut.-Colonel G. Rota, of 








series of forms which may derive from a given form of 
hull by changing the vertical and horizontal cross sections 
scale, provided that the area of cross sections remains 
constant, there is a certain range of ratio of beam to 
draught, very close to that corresponding to the least 
wetted surface, within the limits of which there is not 
any sensible variation in the value of the resistance 
constant, that is, the corresponding effective horse-power. 
Owing to this peculiarity, it is possible to bring eventual 
changing to the value of the said ratio, when required 
for constructive purposes, without causing any practical 
variation in the effective horse-power value. There was 
no discussion. 

Two papers, one by Mr. Harold Yarrow, which will be 
found on another page, and one by Mr. Marriner, which 
we shall publish in our next impression, were then read 
and taken together for the purposes of discussion. 

This discussion, curiously enough, left the main sub. 
ject untouched, and dealt altogether with the establish- 
ment of a measured mile. It soon became apparent 
that to do this is by no means easy. It has been 
assumed that nothing more is required than plenty of 
depth ; but this is not so, as greater speeds may in many 
cases be got in shallow than in deep water. We have 
not space to deal fully with this very important question 
here. A prominent point made by Mr. H. Yarrow, and 
hardly disputed by any speaker, was that tank ex- 
periments may be quite misleading when dealing with 
high-speed boats which raise a large transverse wave 
atthe stern. Interesting particulars were given by Mr. 
Yarrow about his experiments in sinking posts on the 
Goodwin Sands. Mr. Sydney Barnaby moved a resolu- 
tion to the effect “that the Admiralty are respectfully 
urged by the Institution to establish a measured mile in 
a proper depth of water.” This was seconded, and, being 
put to the meeting, was carried unanimously. 

The Director of Naval Contracts, said, speaking 
officially, that he would do all in his power to have the 
resolution put in force, but it would greatly help matters 
if shipowners and others interested would suggest a site, 
and lay down clearly what they wanted. 

The proceedings were resumed on Thursday morning, 
when a paper by Mr. Millon was read, with which we 
hope to deal next week. 








THE CHICAGO TUNNEIS. 
No. II. 


As already explained, there are now about 30 miles of 
tunnel, 33ft. below the street level. All of these are of 
horseshoe section, 6ft. wide and 7ft. 6in. high, except for 
one mile, where the width is 12ft. 6in. and the height 
14ft. The materials in which the tunnels are excavated 
is a stiff blue clay, with very little water, but occasional 
pockets of quicksand and gas. The work was all done 
under pneumatic pressure, however, this being considered 
the safest and most economical, although the clay would 
stand for some time without caving or swelling. As a 
matter of fact, the pressure system was adopted largely 
as a precaution against labour strikes, as in case of the 
work being left unfinished there would be no danger of 
slips. The air locks were 23ft. long, with end doors 2ft. 
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Fig. 4-CROSS SECTION OF TUNNEL 


by 3ft., and were placed in the headings near the various 
shafts. A pressure of 9 lb. per square inch on 12 miles 
of tunnel was maintained with compressors of less than 
2000 cubic feet capacity, showing that there was but very 
slight escape of air through the clay at the headings. No 
shields were used in the excavation work at the headings. 
Work was carried on from a number of shafts 7ft. in 
diameter. Some of these were sunk in the basements of 
buildings rented for the purpose, whilst an upper floor 
was sometimes rented for the accommodation of the 
trucks bringing outthe clay. Other shafts were sunk on 
the kerb lines of the streets, being covered with head- 
houses neatly sheathed in corrugated iron. The city 
would not allow the spoil to be hauled away during 
the day, so that provision had to be made for storing 
the cars brought up by lifts from the tunnel, either 
in a basement or on an upper floor. At night the 
wagons went to the various shafts, and the clay was 
dumped into them from the tunnel trucks. As 
the work progressed however, an outlet was obtained on 
the river bank, at Franklin-street. Here the trucks were 
brought to the surface on an incline having an endless 
chain with arms to engage the axles of the trucks. On 








the Italian navy. The substance of this short paper is 








that it may be practically concluded that in the unlimited 





the bank a yard with sidings was provided, the lines cgn- 
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necting with hinged platforms extending out over the 
water, so that the clay could be dumped into barges 
moved beneath. These hinged platforms were raised to 
a vertical position when not in use, so as to offer no 
obstruction to navigation. Later on, a similar incline, 
but operated by electric locomotives, was built near the 
shore of the lake, and the muck from the tunnel was used 
to fill in the site of a large new park, shown in the map 
in Fig. 1, page 82. 

In Fig. 4 is shown a cross section of the tunnels, with 
the permanent wey and the overhead trolley wire, but 
some parts of the system are equipped with a third-rail 
conductor, as will be noted later. The lining is of con- 
crete, 10in. thick in the sides and roof, and 13in. thick in 
the floor. The labour unions made a strong attempt to 
induce the city to require a brick lining, as the brick- 
layers are well organised, and would have been in entire 
control of the situation. The concrete is better for the 
purpose, and more rapidly laid, and allows the extensive 
use of unorganised—and practically unskilled and common 
—labour. The centres, on lagging frames—Fig. 5—are 
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Fig. 5—-LAGGING FRAME 


composed of din. steel channels bent to shape; they are 
made in halves, put together with bolted joints at the 
crown and floor. Riveted side plates stiffened the frames 
at the haunches, 

The clay is excavated with spades and with the 


hoop-shaped drag-knives first introduced in the construc- | 





tion of the St. Clair River Tunnel of the Grand Trunk | 
Railway, and found to be most useful tools in tunnelling | 


through clay. When a length of tunnel has been 


excavated to the required section, the centres are set | 


up, 3ft. apart, and outside of them are placed the 2in. 
lagging planks. In the large tunnel the lagging con- 
sisted of steel plates. The lagging being in place, the 
concrete is then shovelled in between the lagging and 
the surface of the clay. 
the front of the heading, so as to bond with the con- 
crete of the last completed section of lining, and also 
to leave no voids or spaces. The floor is first laid, and 


then the concrete is carried up on each side until only | 


the key space is left at the top. This is filled up in the 


Smoke stack 


It is tamped or packed from | 
| about 40ft. below the street level. 


Beyond the bins is the concrete mixing machine, deliver. | 


ing the concrete into trucks which are run to the shaft 
and lowered to the tunnel. The basement also contains 
an air compressor with a capacity of 400 cubic feet per 
minute, wash room and dressing rooms for the men, and 
the hoist for the shaft. The cars of clay from the tunnel 
are hoisted up to the floor above the street, whence they 
are emptied into wagons standing in the alley or narrow 


passage alternating with the main streets, and are then | 


lowered to the basement to be filled with concrete before 
going back to the tunnel. 

The concrete is composed of 1 part Portland cement 
to 5 parts of broken stone mixed with the screenings 
from the crusher, or 1 part Portland cement to 5 parts of 
gravel and sand. At the intersections, however, a richer 
mixture of 1 part of cement to 4 parts of stone or gravel 
is used. At the intersections, also, the corners are 
rounded off, and the roof is supported by transverse rolled 
steel joists or roof beams, with concrete arches between 
them. Along each heading was laid a temporary double 
line of 14in, gauge, and the cars or trucks used were only 
20in. wide and 4ft. long. The engineers believe that the 
use of these small cars in large numbers helped materially 
in expediting the work, as they were readily and quickly 
handled, and if one left the rails it could easily be replaced 
by one man, thus avoiding delay. 

At points where connections are to be made with the 
surface, lateral drifts, 3ft. in diameter, are driven, the top 
of the drift being level with that of the tunnel. 
cables are carried through these to manholes near the 
surface, whence they are carried through the ordinary 
conduits to the various buildings. It was originally 
intended to carry the cables on horizontal racks on each 
side of the tunnel, leaving a central passage way, but 
since the adoption of the new development for a narrow- 
gauge rai!way for goods transportation, this arrangement 
has had to be changed, and the cables are placed against 
the sides and roof. 

All construction work has been done by the company’s 
forces, no contracts being let except for materials. The 


| sufficient room for safety. 


The | 


organisation and suspension of the work was entirely in | 


the hands of Mr. Jackson, the chief engineer and general 
manager. The progress record for the first twelve miles 
was as follows :— 


Length No. of Average feet 
Shaft. of work, working per working 
feet ays. day. 
No, 1 18,730 294 «www 68-1 
No, 2 14,595 247 —C(i«wwa «DD 
No. 3 2,464 118... 3=—:20-5 
No. 4 17,510 229 «(ww «= (76-1 
No. 5 1,244 63... 19-4 
No. 6 ; eR xn NE cee, SO 
Average working days from all shafts ... 188 days 
Average feet per day from all shafts ... 328ft. 
Total excavation from all shaf 175,000 cu. yds. 
ea 90,000 barrels 
Stone used ... 30,000 cu. yds. 
Gravel used 60,000 cu. yds. 


During the months of April and May, 1905, nearly five 
miles of tunnel was constructed, at an average depth of 
The actual figures 


| were 10,105 lineal feet for April and 12,619 lineal feet for 


May, with 23 working days in the former, and 27 in the 
latter month. This included intersections, by-passes, &c., 


|and required the excavation of 60,000 cubic yards of 
same way, but in shorter lengths, and is very thoroughly | material, and the manufacture and placing of 35,000 cubi, 
rammed. With the concrete thus packed against the | yards of concrete. The length of tunnel mentioned abovg 


‘Green Man Inn, at Whetstone. 


materially interferes with the free use of it as well. Besides 
the great danger to passengers who might thoughtlessly lean 
over the rail of a car, the base of the standards is always an 
unsightly mass of mud, whilst the view ahead at curves is 
considerably obstructed. 

A good deal of controversy arose as to the adoption of this 
system. These obstructions are about 40 yards apart, and 
carry two electric lights each, fixed near the seat level of the 
cars. Only one overhead bridge is met with in the whole 
distance of about 4% miles, that of the Great Northern 
Railway at East Finchley Station. Here there was just 
The route is somewhat hilly, 
there being three summits. The tramway ends at the 
boundary between Middlesex and Hertfordshire, opposite the 
Its natural terminus, how- 
ever, is obviously High Barnet, two miles further on, to 
which it will probably be carried ere long. A gap of about 
three furlongs at the south end, between the North 
Metropolitan Tramways Company’s lines meeting at the 
Archway Tavern and the new tramway at Highgate Archway, 
is to be filled up shortly by the London County Council. To 
this end the east side of the cutting below the Archway is 
being set back to widen the road. No very important 
widenings were necessary for the Whetstone line, althcugh a 
good deal of alteration of footpaths has been done. 

At Tally Ho Corner, North Finchley, a double-line branch 
runs for 300 or 400 yards up Ballard’s-lane, which is really 
the road to London vié Hampstead. Here, at Woodberry- 
grove, are the car sheds, in the angle formed by the two high 
roads. They are of stock brick, with four roofs of glass and 
iron, covering fifteen roads, each for four cars, The east end 
of the shed is closed with corrugated iron sheeting, but 
there is land enough for a large extension in this direction 
when necessary. As only about twenty cars are at present 
employed, this is not likely to be wanted just yet, but the 
system will certainly be enlarged before Jong. The traffic 
office isat fhe entrance, just inside the yard gates. Mr. Clift 
Ford, of Willesden Junction, was the builder of these fine 
sheds. 

Power for working the Highgate and Whetstone tramway 
is obtained from the Finchley District Council’s electric 
works at Squire’s-lane, Finchley, but will ultimately be got 
from the station at Brimsdown, near Ponder’s End. A sub- 
station at North Finchley is practically part of the car-shed 
establishment. The current coming from Brimsdown at 
10,000 volts will there be reduced to 500. 

Rails of 1001b. per yard, about 46ft. lang, are used, made 
by the North-Eastern Steel Company, of Middlesbrough. 
Nine tie-bars go to arail, base-plates being inserted under the 
ends. Large fish-plates, with six bolts, are employed, and 
cables by both Callender’s and the British Insulated and 
Helsby Companies, Messrs. William Griffith and Co. were 
the contractors, the engineering department being in charge 
of Messrs. Dick, Kerr and Co. 

The cars come from the Brush Electrical Engineering 
Company’s works at Loughborough, and run upon two of 
their standard bogies, each of which has a 30 horse-power 
motor by the British Thomson-Houston Company. Thirty 
passengers are seated inside and thirty-eight outside. The 
frame is of oak with bird’s-eye maple panels, whilst the velvet 
cushions are lined with leather on one side, to be used in wet 
weather when people’s clothes are damp. Hight electric 
lights are provided, the floors have mats ; and a dozen swing- 
ing ventilators on each side provide a good circulation of air. 
The cars are said to cost £800 apiece. 

The tramway’was constructed by the Middlesex County 
Council, and is leased by them to the Metropolitan Electric 
Tramways Company, Limited, on the same profit-sharing 
system as the other two sections already open. The line con- 
stitutes Light Railway No. 3 of the Council’s Light Railways 
Order of 1901, the others at work being No. 1, Tottenham to 
Wood Green ; and No, 5, Cricklewood to Edgware. Three- 
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clay, there is no chance of slipping or movement of 
the body of clay, and there are few, if any, signs of 
settlement. The proper execution of this part of the 
work was of the highest importance, in view of the 
many heavy and lofty buildings fronting on the streets 
in which the deep-level tunnels were built. 

The work is carried on continuously by three shifts of 
men, each shift working eight hours. The first, or “stuff” 
removing shift—of seven men—goes to work on the 
excavation at 5 p.m., and works until 1 a.m., sending the 
stuff out to the shafts in little mine cars on a line of 14in. 
gauge, with turntables at the variousintersections. From 
1 a.m. to 9 a.m. the trimming shift—also of seven men— 
trims the excavation to proper size and shape, and sets 
up the centres and lagging to make the forms for the 
concreting. At 9 a.m. the concreting shift starts putting 
in the concrete, and arranges to complete its work so 
that the removal of spoil can recommence at 5 p.m. 
The two first shifts can excavate and trim about 21ft. of 
tunnel per day. With fourteen headings, and about 
twenty men to each heading, the tunnel force is about 
850 men. The headings are lighted by electricity, to 
prevent danger from gas explosions. 

The concrete is made in the basements into which the 
shafts open, and the materials are delivered by wagons 
discharging into shoots which open at the kerb line 
in the foot-walk of the street above. A typical arrange- 
ment is that shown in Fig. 6. The sand, cement 
and stone—or gravel—are shot from the wagon in the 
street down the inclined shoot, and fall upon an india- 
rubber belt conveyor, which is driven by a 10 h.p. electric 


‘motor, and delivers the materials into storage bins. | 


Fig. 6-CONCRETE MIXING INSTALLATION 


was complete with permanent way of 24in. gauge, laid 
with 56 lb. flange rails, trolley wire traction system, per- 
manent electric lighting system, and drainage system, 
making it practicable to operate traffic. 








THE HIGHGATE AND WHETSTONE 
TRAMWAY. 


ANOTHER section of the Middlesex County Council’s tram- 
ways was opened on Wednesday, June 7th, making three, all 
so far unconnected with each other. The new line serves a 
large and rapidly-growing population settled along the Great 
North Road between Highgate and Finchley, one which has 
attained its present-proportions with only an omnibus service, 
the stations of the Great Northern Railway being mostly too 
remote for the accommodation of local traffic on that route. 
The tramway starts from what appears to be, to those who 
do not know the reason, a very singularly chosen spot, viz., 
exactly underneath Highgate Archway. As a matter of fact, 
the boundary between the districts of the London and the 
Middlesex County Councils happens to cross the road there. 
The line is a double one throughout, with cross-overs, of 
course, at the termini, and at a few other points. From the 
start, up the gentle rise past Highgate Station to the 
boundary of Hornsey parish, about 14 miles, the road is 
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paved right across with wood, and poles at each side are | 


used; but from there to the end centre-pole construction was 
demanded by the Finchley Urban District Council; and 
wood is used only for the tracks where the road is hilly, and 
right across on the level sections. 

The change from double side poles to single centre ones 
greatly affetts the appearance of the road for the worse, and 
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pence is charged for the whole run of 4} miles, whilst work- 
men’s tickets, issued from Whetstone from 5.0 till 7.30 a.m., 
are only 1d., or 2d. return, available at any time the sam® day. 
With such cheap fares it will be difficult for the omnibuses, 
which require three horses over so hilly a route, to compete : 
but they are still running, whilst a motor omnibus has lately 
worked through from Peckham to North Finchley. The 
omnibuses, howaver, take the route over the gap in Archway- 
road, where the tram ceases—a heavy pull going north. 

The official inspection of the new line took place on May 
29th, by Major J. W. Pringle, C.E. There was no particular 
ceremony at the public opening on June 7th, Sir Francis 
Cory-Wright, J.P., D.L., Chairman of the Light Railway 
Committee of the Middlesex County Council, starting the 
first car from near the Highgate end, about noon. Several 
other local public officers went with him to Whetstone, the 
line being declared open upon their return. 








In general it may be assumed that the maintenance of 
locomotives using superheated steam will not be necessarily 
greater than that of ordinary locomotives of similar size, as, 
although certain additional expenses are introduced, these are 
offset by economies in other directions, and the net result will not 
be very much different, says Mr H. Vaughan, Superintendent of 
Motive Power, Canadian Pacific Railway. If this position is 
correct, the advisability of superheating depends entirely on the 
relation between the initial additional cost and the saving obtained, 
and as, at present, the cost of applying a superheater is about £200 
per engine, and the tendency will be rather to reduce this amount 
than increase it, it is evidently a very good investment. A 
200,000 1b. freight engine making 30,000 miles per annum will burn 
about 2500 tons of coal, which, at 8s. per ton, costs £1000, so that 
evidently a saving of 10 per cent. will pay 50 per cent. of the 
additional cost per annuw, and it appears perfectly safe to state 
that with a superheater at least that amount can be shved. 
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wall on the down side of the stream, and on the opposite side | crowns held by inclined arms of double T section, and are 
is the valve mechanism. There is also a feeder switchboard | secured by means of a key to the turbine shaft. The crown 
which is placed on the gallery of the facade at the entrance | or ring is made in two parts, fastened together by bolts, and 


HYDRO-ELECTRIC WORKS AT CUSSET. 
| 


Tue large and important hydro-electric works of the Société | of the building. Out of the sixteen turbines working the 
jes Forces Motrices du Rhone, which supplies electrical | alternators, ten are designed for a fall 10°1 m. to 12 m., and 
energy to the town of Lyons and its environments, are | with, say, from 12,500 to 10,500 litres of water per second, 
shown in the accompanying illustrations. The turbines of this and when running at a speed of 120 revolutions per minute to 
installation are driven by a waterfall formed by the Jonage | develop 1250 horse-power. The remaining six are designed 
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Fig. 1i—-CROSS SECTIONS OF TURBINE AND FLUMES 


Canal at Cusset. This canal derives a volume of water of for a fall of 8 m. to 10 m., and when receiving from 15,000 to 
from 100 to 150 cut metres per second from the Rhone, and 17,200 litres of water per second, and running at a speed of 
there is a fall with a height of 14 metres. A power of at 120 revolutions per minute, the horse-power developed by each 
least 14,666 h.p. is, so we understand, always available at of these is said to be from 1350 to 1500. The turbines are 
the works. The consumption of energy is not constant, the coupled direct to the dynamos in every case, and starting or 
quantity required at night being practically nothing, whilst stopping is accomplished automatically. The three small 
at five o’clock in the afternoon it attains its maximum. turbines used for working the exciters are also directly 
Taking into consideration losses of all kinds, it has been coupled, and are fitted with automatic governors. They 
estimated that 12,000 horse-power is ordinarily developed at have been constructed for a fall of 10°1 m. to 12 m., having 
























































| is 4400 mm. diameter. Placed at the circumference are 
| fifty steel poles 225 mm. in diameter, each carrying a bobbin 
wound with 3-9 x 20 mm. copper strip. The layers of the 
windings are separated by paper, and the potential difference 
is said not to exceed 0:04 volts. Two rings mounted on the 
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shaft conduct the exciting current to the fields. The 
armature consists of a circular ring of cast iron. This ring 
is U-shaped, and is 5°82 m. exterior diameter. It is made 
in two parts. Ventilation has been provided for by having 
holes on the top of the casting. The ring is carried on cast 
iron bed-plates fixed in the concrete of the floor, and is also 
connected to the bottom bearing of the armature spindle. 
The armature is made up of soft iron stampings separated by 
sheets of paper, and the windings are placed in vertical holes 
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Fig. 2—1000 KILOWATT ALTERNATOR | 


the axles of the turbines. But, in order to meet all calls 
that may be made for the supply of current at certain hours 
of the day, special provision has been made so that it is 
possible to obtain a maximum of 20,000 horse-power. 

The machinery hall—see Fig. 4, page 61—is a large well- 
lighted building, 152 m. 40 by 12m. Itisinteresting to note 
that the turbines are placed transversely across the flume—see 
Fig. 1—and are situated in the centre of the machinery hall. 
There are in all sixteen of these large turbines, The main , 
switchboard is plaved in the centre of the room against the 


a supply of 2300 to 2900 litres of water per second and a | Se See. eee 
speed of 290 revolutions per minute. Under these conditions | in the armature, close to the inner surface. There are in all 
they develop 290 kilowatts. | 150 holes of 50mm. diameter, each one containing seven 

Illustration—Fig. 2—shows the alternators, which have | cables encased in a micanite tube. Each cable is made up 
been made by M. Brown, Bouveri and Co. Each machine | of 37 strands of 1°5 diameter, which gives a sectional area of 
develops from 900 to 1000 kilowatts, at a speed of 120 revolu- | 65'5 square mm. In each phase the conductors are in series, 
tions per minute, with a triphase current 3 x 200 ampéres | the three phases being star connected. The efficiency of 
at a potential difference of 3900 volts, and with a frequency | these machines is reported to be 94°6 per cent., with cos 
of 50. The fields rotate and the armatures are fixed. The | ¢=1, and 93:3 per cent. with cos ¢=0°74. The exciters shown 
former are cf the umbrella typé, and consist of cast iron | in Fig. 3 are designed to give 1500 ampéres, with a potential 
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difference of%120 volts, at a velocity of 250 revolutions per | thick, and top plates of 2in. These turrets will have arcs of 
They are four-pole shunt-wound machines, the | fire of 145 degrees, the forward and the after turrets firing 
pole cores being 450mm. diameter, and having elliptical | respectively directly ahead and astern when trained inboard. 
Each pole carries 693 convolutions of 4°8 mm. | The Tin. guns will be mounted on pedestal mounts on the gun 
The armature is mounted on the vertical | deck, generally amidships, each gun being isolated by splinter 
The | bulkheavs of nickel steel from lin. to 2in. thick, the forward 
armature cores are 900mm. in diameter and 470mm. in | gun and after gun on each side being arranged respectively 
The armature is drum wound, the spirals being | to fire ahead and astern. 
placed in slots. They are kept in place by hard wood wedges, | mounted that their muzzles can be housed within the side 
The armature | line. 


minute. 
pole pieces. 


diameter wire. } 
spindle of the turbine, and runs in two bearings. 


depth. 


the whole heing bound round with wire. 





Fig. 4—MACHINERY HALL, 


coils are made of insulated copper wire of 4°5 by 16mm. 
cross section. There are in all 344 conductors and 172 
commutator bars. 








UNITED STATES BATTLESHIP NEW 
HAMPSHIRE. 


Amonc other ships, the Act of Congress, approved April 27th, 
1904, made provision for one first-class battleship, carrying 
the heaviest armour and most powerful armament fora vessel 
of her class, upon a trial displacement of not more than 
16,000 tons, to have the highest practicable speed and great 
radius of action, and to cost, exclusive of armour and arma- 
ment, not exceeding 4,400,000 dols. Agreeably to this pro- 
vision, the contract for this vessel, which will be known as 
the New Hampshire, was recently after competition, 
awarded to the New York Shipbuilding Company, of Camden, 
N.J., and the ship is to be completed in forty-two months. 
The New Hampshire is of the Connecticut and Louisiana 
type, with some modifications emphasised as needful by the 
naval conflicts in the Far East, and may be considered the 
most powerful ship yet designed by the United States 
Government through the Navy Department. The ship will 
be required to make a maximum speed of 18 knots on trial 
upon a trial displacement of 16,000 tons, under which condi- 
tion the craft will be about 2000 tons short of her maximum 
load displacement. The hull form of the New Hampshire 
was determined upon only after very extensive experiments 
in the United States Government Model Basin, and her form 
issuch that it is predicted she will do a half-knot more than 
her contract speed under full power. The general dimensions 
and principal features of the ship are as follows :— 


Length on load water-line.. .. 450ft. 


Breadth, extreme, at load water-line .. 76ft. 10in, 
Displacement on triaJ, not more than .. .. .. .. 16,000 tons 
Mean draught to bottom of keel, trial displacement 24ft. 6in. 
Displacement, maximum load, about .. - ec ee 17,995 tons 
Speed, maximum contract ete 18 knots 
Total coal bunker capacity . 2350 tons 
Maximum indicated horse-power .. .. .. .. .. 16,500 
Complement, officers, seamen, and marines .. .. 860 


The fighting equipment of the vessel will be centred in the 
following batteries :— 


Main. 
Four 12in. breech-loading rifles 
Kight 8in. - mf 
Twelve 7in. oe an 
Secondary. 


Twenty 3in. 14-pounder rapid-fire guns 
Twelve 8-pounder semi-automatic guns 
Four 1-pounder semi-automatic guns 
Two 8in. field pieces 

Two machine guns, calibre -30 

Two automatic guns, calibre -30. 

In addition to these batteries of guns, the ship will carry 
four submerged torpedo tubes for the discharge of the largest 
and latest type of 2lin. automobile torpedoes. These tubes, 
two on each side, forward and aft of the central body, will 
fire from below the water-line armour belts, and their control 
will be directed from an armoured position 5in. thick forward 
of the conning-tower on the superstructure deck. The 12in. 
guns will be mounted in pairs in two electrically-controlled, 
balanced, elliptical turrets on the centre line, one forward 
and one aft on the main deck, each with an arc of fire of 
about 270 degrees. The barbettes for the 12in. guns extend 
from the protective deck to about 4ft. above the main deck, 
and consist of 1lin. of Kruppised armour front and rear. 
The 12in. turrets will have a front plate 12in. thick, rear 
plates Sin. thick, and top plates 2sin. thick. The Sin. guns 
will be mounted in pairs, in four electrically-controlled, 
balanced, elliptical turrets, two on each beam, at each end of 
the superstructure. The barbettes for these guns will have a 
frontal thickness of 6in. and a. rear thickness of 4in. The 
8in, turrets will have front plates 64in. thick, rear plates Gin. 


| tion, there being not less than twenty-six blowers with a 
| combined capacity of not less than 100,000 cubic feet per 


All of these guns will be so 


The 12in, guns are of the latest type and of 45 calibres. 


CUSSET ELECTRIC WORKS 


They will fire an armour-piercing projectile of 8701b., have a 
muzzle velocity of 2950 foot-seconds, a muzzle energy of | 
52,632 foot-tons, and be able to perforate, at the muzzle, | 
26°75in. of Harveyised steel. The 8in, and Tin. guns are also 
of the latest patterns, the elements of which have already 
been proved and published. The 14-pounders will be placed 
well forward and well aft on the gun deck and up in the mid- 
ship section of the superstructure. The rest of the guns of 
the secondary battery will be mounted on the superstructure 
deck, the bridges, and up in the military tops. The ammu- 
nition for the Tin. and smaller guns will be conveyed by 
hoists directly from the ammunition rooms or ammunition 
passages to the deck on which it is required, or as near that 
as possible, These hoists will be driven at a constant speed 
by electric motors, and will be arranged to deliver not less 
than eight pieces per hoist per minute. The number of 
hoists will be as follows:—Twelve 7in., and fourteen hoists 
for 3in., 3-pounder, and 1-pounder ammunition combined. 
To supply the Tin. hoists, four horizontal ammunition con- 
veyors, operated by electric motors, will be fitted in the 
ammunition passages for the transfer of ammunition from 
the handling rooms to the base of the hoists. The ammu- 
nition for the Sin. and 12in. guns will be operated by elec- 
tricity, and the speed of delivery will exceed that of the most 
recent practice in the latest commissioned battleships. 

The hull protection will consist of a complete belt of water- 
line armour, 9ft. 3in. wide, having a uniform maximum 
thickness throughout a range of 285ft. amidships, gradually 
tapering thence to 4in, at the bow and the stern. The lower 
casemate armour extends to abreast the 12in. barbettes and 
reaches from the top of the water-line belt to the lower edge 
of the 7in. gun ports on the gun deck, and is 7in. in thick- 
ness, the athwartship bulkheads at the ends of this casemate 
being Tin. thick. The casemate armour around the Tin. guns 
on the gun deck is Tin, thick. The 3in. guns are sheltered 
behind nickel steel 2in. thick. The conning tower, on the 
superstructure deck forward under the flying bridge, is 9in. 
thick, and has an armoured tubular passage to the protective 
deck, 6in. thick and 3ft. in diameter. An armoured signal 
station, 6in. thick, aft on the superstructure deck, and 
immediately abaft the mainmast, will house the switchboard 
for the light signals, and the instruments forthe ‘‘ wireless ’’ 
outfit. The protective deck will extend from stem to stern. 
It will be built of 20 1b. plating throughout, with nickel steel 
of 401b. on the flat, except it will be 80 lb. forward and abaft 
the 12in. barbettes over the magazines, and of 100 lb. on the 
slopes. 

The estimated weights of armour and nickel steel protection 
is as follows :—Armour, including wood-backing, bolts, &c., 
3640 tons; nickel steel, 1031 tons; total ammunition and 
stores, cruising supply, 608°3 tons. 

The ship will be driven by twin screws, actuated by triple- 
expansion engines of the four-cylinder type, capable of 
developing 16,500 indicated horse-power when making 120 
revolutions a minute under an impulse of steam at a pressure 
of 2501b. to the square inch. The engines will be placed in 
separate water-tight compartments. Steam will be supplied 
by twelve Babcock and Wilcox water-tube boilers at a work- 
ing pressure of 265 1b. They will have not less than 1100 
square feet of grate surface, and not less than 46,750 square 
feet of heating surface. The three smoke stacks will be each 
100ft. high above the base line. Among the auxiliaries will 
be an evaporating plant capable of turning out daily 16,500 
gallons of fresh water, a distilling apparatus capable of con- 
densing 16,500 gallons per diem, a dense-air refrigerating 
plant, with a diurnal cooling effect equivalent to four tons of 
ice, and an electric generating plant of 800 kilowatts capacity, 
with 125 volts pressure at the terminals. 

There will be an electric dish-washing machine ; an electric 
dough-kneading machine; a steam bakery; and a steam 
laundry. All the main compartments below the gun deck, 
except the coal bunkers, will be provided with forced ventila- 





minute. All blowers except forced-draught blowers will be 
electrically driven. Special facilities for rapid coaling will 
be installed, and there will be not less than six electrically- 
driven winches, with twelve booms—six on a side—to assist 
in this work. There will be approximately thirty-five sliding 
water-tight doors and six armour hatches, which will be 
worked on an improved system by power controlled from a 
central station. Woodwork will be reduced to a minimum, 
but none of it will be fire-proofed. 

The boat equipment will consist of:—One 50ft. steam 
cutter; two 36ft. steam cutters ; one 36ft. launch ; three 33ft. 
launches ; five 30ft. cutters; two 30ft. whale boats; one 
30ft. gig whale boat; one 30ft. barge; two 20ft., one 16ft., 
and one 14ft. dinghies; two life rafts. 

A complete drainage and flooding system will be provided, 
consisting of a main drain for engine and boiler-rooms, 
secondary drain for all bilges, double-bottom drainage for all 
compartments within water-tight longitudinals, and flooding 
for all compartments within the machinery spaces for trim- 
ming tanks. Sounding tubes will be fitted to all of the 
foregoing double-bottom compartments and trimming tanks, 
and air escapes provided for such compartments as they are 
to be flooded. There will also be installed magazine floods 
and complete fire system, with about seventy-five hose 
plugs; a flushing and salt-water system for ready supply of 
salt water to all parts of the ship; also a fresh-water system 
for furnishing fresh water to all spaces required. The total 
quantity of fresh water carried in ship’s tanks will be about 
15,000 gallons and 2000 gallons in gravity tanks. 

The ship can be handled from several positions, and steer- 
ing stations, with power steering wheels, will be situated on 
the flying bridge, in the conning-tower, in the communica- 
tion-room, and in the steering-engine room. Hand steering 
gear will also be provided in the steering-engine room. 
There will be a lower bridge both forward and aft, and a 
flying bridge forward according to the latest practice. On 
the flying bridge there will be fitted a screen of brass. 
There will also be a brass chart-house and an emergency 
cabin suitably located. There will be two steel masts, the 
foremast having an upper and a lower top, the mainmast a 
lower top only. There will be a ‘wireless’? and an 
‘* Ardois’’ set on each mast. fearch lights will be carried 
on each mast. Accommodation will be provided for a com- 
plement of 860 persons, the ship will be well ventilated and 
lighted, and provided with all modern facilities contributive 
to bygiene and habitability. Our two-page Supplement 


| shows her as she will be when completed—ready for sea. 








THE JUNIOR INSTITUTION OF ENGINEERS.—This Institution will 
inspect the New Vauxhall Bridge Workson Tuesday, 25th inst., at 
6.30 p.m. 


THE INSTITTTE OF MARINE ENGINEERS.—The Institute of 
Marine Engineers paid a visit on Saturday, July 15th, to the works 
of the United Asbestos Company at Harefield. The crudeasbestos 
which is used at these works is found and mined in Italy, Canada, 
the Cape, Russia, and also in other countries to a small extent. 
Italy produces the best for manufacturing purposes, the material 
being longer in staple, stronger in fibre, and more saponaceous to 
the touch. The blocks of crude asbestos are placed in a crushing 
machine where the fibres are separated. These are then sorted 
out and taken to different departments, according to their suit- 
ability. In one department the fibres are spun into yarn, and 
afterwards woven into cloth or interwoven with wire and made 
into various forms of packing for steam glands. The manufacture 
of joints for manhole doors and covers was watched with interest, 
as was also the making of asbestos millboard from the pulp, which 
is deposited on blankets, and is from thence made up by a specially 
prepared roller on which the pulp is deposited to a desired thick- 
ness, shown by a gauge suspended from a bracket. The sheets of 
millboard are then cut and ready for drying. The laboratory is a 
special feature in these works. Here careful tests are made to 
prove the quality of asbestos, india-rubber, and other raw materials 
used in the manufacture of the various articles. 


MANCHESTER ASSOCIATION OF ENGINEERS.—The members of the 
Manchester Association of Engineers had an exceptionally interest- 
ing summer excursion last week-end to Portsmouth and the Isle 
of Wight. The party numbered about sixty, and included the 
president, Mr. R. Matthews, and the ex-presidents, Mr. Alfred 
Saxon, Mr. E. G. Constantine, and other prominent members of 
the Association. The party left Manchester on Friday morning, 
and on arrival at Portsmouth, were conveyed across the Solent in 
a special launch, the Sandringham, to Ryde, where at the Royal 
Pier Hotel arrangements for their accommodation had been made. 
On the following morning, Saturday, the members and ladies 
returned to Portsmouth, arriving at the Portsmouth Dockyard 
shortly after nine o’clock. They were cordially received by 
Engineer Lieutenant Rabbidge, and other officials of the engineer- 
ing department, and conducted through the various a. Their 
attention was at once attracted to the new first-class battleship 
New Zealand, which was just being completed and got ready for 
taking its first crew. This ship is the latest of its type, and its 
armour plate is Yin. to 4in. thick on the sides, being equipped 
with four 12in., four 9in., and ten 6in. guns. The main engines 
are of 18,000 horse-power, built by Messrs. Humphrys, Tennant 
and Co. The vessel has a displacement of 16,400 tons. On Monday 
morning the return journey was made vi@ London, and the few 
hours spent were a very pleasant break in the long journey home, 
which was finally made by the six o‘clock fast express from Euston, 
due in Manchester at half-past nine. 


THE LONDON GEOLOGISTS’ AssocIATION.—A geological excursion 
has been arranged by the London Geologists’ Association. A 
party will leave London on July 22nd for Central Wales, and they 
will return on July 29th. The directors include the President of 
the Association, Professor W. Watts, M.A., F.R.S.; Herbert Lap- 
worth, F.G.S.; William Saunders, B.A.; Ephraim H. Davies, 
B.Se., F.G.S.; and Miss Gertrude L, Elles. The headquarters of 
the party will be at the Brynawel Hotel, Llandrindod Wells, from 
which place the following excursions will be made :—On Monday, 
July 24th, the geologists will drive to see the sections in Wenlock 
Shale at Dulas Brook and Coed Mawr; thence to Castle Crab and 
Trecoid. The fossilferous sections in the Llandgilo Flags and the 
basal Wenlock Shales will also be examined. The next day the 
party will examine the Wenlock Shales at Builth-road, also the 
Gwenyrfed Fach Quarry. On Wednesday Glas Llyn will be 
visited, whence a walk will be taken to Cerig Gwynion, to examine 
the Bala Rocks underlying the Lower Llandovery or ‘‘Gwastaden 
Series” of Rhayader. On Thursdsy the party will drive direct 
through Rhayader to a point opposite Elan village. They will 
then walk to the Caban Dam of the new Birmingham waterworks, 
The drive back will be through the Elan Valley past the Caban 
and Pen-y-gareg dams and reservoirs to Craig Goch Dam, thence 
to Pont-ar-Elan and back by Gwnllyn, over the Moors through 
Rhayader to Llandrindod. On Friday an ascent of Plynlimmon 
will be made, and on the return journey Llanidloes will be visited. 
On Saturday—the last day of the excursiou—the y will take 
the train to Llandovery and then drive by the main Brecon road, 
the Cwm-y-dur Valley, to the Tilestones locality of Hoveb Chapel, 
on the borders of Brecon. The address of the excursion secre- 
tary, Mr. R. S. Herries, M.A., F.G.S., is 5, New-street-square, 
Fetter-lane, E.C, 
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FIRE PREVENTION TESTING STATION. 
THE British Fire Prevention Committee has had to remove 
the site of its testing station from its original positicn to a | 
new situation on ground provided by the Central Electric 
Supply Company within easy reach of Baker-street Station. 
This place was selected upon the principle that unless the | 
testing station was within easy cab drive of Charing Cross it | 
would be impossible to obtain as workers those members of | 
the committee who are best able to conduct the operations, 
of whom the majority are busy men. It would have been far 
more economical and financially more satisfactory in every 
respect to have immediately equipped a testing station some | 
twenty-five miles outside London, and to have had no removal | 
of plants, but from the technical point of view, i.e., that of 
getting the best available technical advice and supervision 
gratuitously, the present policy as to situation has been 
adopted as alone possible, even if involving greater expense | 
and much additional anxiety. 

The main plant for testing building materials, systems of | 
construction, &c., comprises a set of huts—see above—in which 
floors, partitions, doors, ceilings, &c., can be tested. The huts 
are laid down in two rows, their measurements being 20ft. by 
10ft. and 20ft. by 15ft. respectively. The materials used in their 
construction are stock bricks and lime mortar. The fuel 
generally used is gas, produced on the spot by a generator , 
supplied by Messrs. F. W. Mason, Limited, of Manchester. 
The gas is conveyed from the generator by pipes to the several 
huts, and the supply is regulated by valves and dampers, and 
as the gas enters the huts from the branch pipes it is diffused 
by means of mixing chambers of fire-brick as shown. Each 
hut has door openings, ventilation and observation holes, the 
doors being closed by brickwork during a test, and the 
ventilation holes blocked according to requirements, by fire- 
brick or fire-clay. Each chamber for a floor test allows for 
the floor under investigation to be placed at least Sft. above 
the floor of the hut. The chambers are roofed in with gal- 
vanised iron or tarpaulin, when necessary. Bricks or pig iron 
are used for any loads that may be applied to floors under 
investigation, and water is applied from a steam engine or 
from a manual pump as required. Records of temperatures 
are taken as far as possible by pyrometer. The instruments 
are recording pyrometers designed by the late Sir William 
Chandler Roberts-Austen, K.C.B., F.R.S., and manufactured 
by Messrs. James Pitkin and Co., of London. They rely for 
their indications on the measurement of the current generated 
by the thermo-junctions, which are connected by insulated 
wires to the recording instruments, and the temperature at 
any point can be recorded or observed at any instant of time. 
The readings can be taken up to 3000 deg. Fah., which is 
considerably higher than has so far been required at the 
testing station, where tests seldom require higher temperatures 
than 2000 deg. Fah. Visual observations as to work under 
investigation are also recorded as far as possible by photo- 
graphy. Deflections are measured by level and staff, or by 
weights and pulleys. There is a supplementary equipment | 
available for any necessary laboratory tests with fire preven- 
tive, fire alarm, and fire extinguishing appliances, such as 
thermostats, sprinklers, &c. Similarly, arrangements have 
been made for conducting special tests with stoves, lamps, 
electrical apparatus, &c. The necessary electrical energy or 
hydraulic power for special tests is obtained from the Central 
Electric Supply Company's generating station. The first 
test at the new testing station was started by Sir William 
Preece, K.C.B.,F.R.S.,on Wednesday, June 28th, when a series 
of four skylight tests, two door tests, and one floor test were | 
undertaken. The next series of tests will be early in August, 
when two floor tests, a roller shutter test, and a partition 
test will be carried out. 








EXPLOSIVES. 


WE have just received the twenty-ninth annual report of 
His Majesty’s Inspectors of Explosives. During last year | 
there were 13 deaths from accidents caused by fire or | 
explosions in the manufacture of explosives. This is con- | 
siderably above the average, which is 7:5 for the last ten | 
years. The total number of factories under certificate or | 
licence is 148, being an increase of 1 during the year. There | 
have only been two accidents in conveyance during the last | 
twelve months, and, fortunately, these were unattended by | 
injury to person. There are now 145 harbours and docks | 
where a general traffic for explosives is provided for, and 27 | 


| way or another. 


| tests. 


| illustration of it. 
| cutter, Type W. G. 
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where a limited traffic is sanctioned. The numberof harbours 
and docks where no traffic in explosives exists is 45, while 
that of the harbours and docks in which such traffic is 
absolutely prohibited under the Explosives Act is 66. Thus 
a total of 283 harbours and docks are now provided for in one 
The number of new explosives submitted to 
the Chemical Adviser was the highest on record, and thirty 


of these were favourably reported upon, five have passed the | 


preliminary examination, and only three failed to pass the 
The research into the various processes which have, 
from time to time, been proposed to test the stability of 
nitro-explosives, has been continued during the year. The 
number of accidents by fire or explosion during the year 
amounted to 355, causing, so far as is known, 56 deaths, and 
injuring 391 persons. It is stated that 91 per cent. of the 
accidents causing death or personal injury occurred in the 
use of explosives, and under miscellaneous conditions to 
which the Act does not apply, and that such accidents caused 
89 out of the 56 deaths, and 343 out of the 391 cases of injury. 
Thus the result shows an increase from 6 to 17 in the 
number of persons killed, compared with the previous year, 
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ing, the machine is shown with an angle iron and a T in 
position ready to be cut on the square. When it is desired 
to cut on the bevel, it is necessary to so place the angle iron 
| or T that it rests on a line marked on the table of the 
| machine, corresponding to the angle of bevel required. The 
| table is marked with the most used angles, 45 deg. and 60 deg., 
&c. When arranged in position, the bar is held tightly by 
means of the screw clamp shown, and then the knife can be 
made to descend. It will therefore be seen that the action is 
quite simple. Whenit is desired that the knives shall not 
travel down to their full extent, either of two courses are open 
to the operator. He can either actually disengage the rams 
from the driving mechanism by the removal of a Jink, or he can 
disengage either or both cutter holders from their rams by 
pulling out a pin at the head of the former. The handle for 
| this is shown in the engraving. It can be pulled out just 
far enough to disengage the cutter holder without actually 
| removing it from the machine, so that the cutter can readily 
be again putinto motion. We are informed that a machine 
| of this type will cut angles 6in. by 6in. by gin. on the square. 
or 5in. by 5in. by ,% in. on the bevel, and T’s 5gin. by 54in, 















































BEVEL CUTTING MACHINE 


and the number of persons injured also shows an increase of 
12. The number of factory accidents is reported to be under 
the average for the last ten years, the actual figure being 42. 
The average is 52°8. Out of this total, 23, or 54 per cent., 
were unattended with personal injury. 








BEVEL CUTTING MACHINE. 


A MACHINE intended for cutting angles, T’s, &c., either 


| square or on the bevel, has been introduced by Messrs, 
| Henry Pels and Co., of 265, Strand, W.C. We 
It is known as the John’s patented bevel | 


give an 


Its action will be readily understood. A 
fast and loose pulley are fitted with a fly-wheel on the pulley 
spindle. This spindle, by means of an excentric and link, 
give an up-and-down motion to the horizontal lever shown in 
the left-hand figure. ‘This, also by the aid of excentrics, and 
through a sort of ratchet gearing, gives a reciprocating 
motion to either of two diagonally-placed rams. To the 
end of each ram is attached a cutting knife, and the travel 
of the ram is such that, as it descends, the knife is pushed 
sufficiently far to cut through the angle or T, as the case 
may be. The two rams are provided so that either a right- 


hand or left-hand bevel may be cut, As shown in the engrav- | 


by gin. on the square, or 4jin. by 4jin. by ,%,in. on the bevel, 
with an expenditure of about five horse-power. We have 
examined some of the work turned out with a machine of 
this type, and found it cleanly and accurately done. 








Raitway CLus,—This month’s meeting was held on the 13th 
inst., at St. Bride’s Institute, E.C., Mr. C. A. Faraday in the 
chair. Mr, A. E. Bradfield read a most interesting paper, entitled 





‘* A Quarter of a Century’s Progress on the London and South- 
Western Railway.” Among the subjects dealt’ with were—station 
accommodation, new lines and widenings, locomotives and rolling 
stock, train services and punctuality, brakes, signalling, &c. <A 
long discussion followed, 

THE net capital expenditure in respect of the whole of 
the London County Council tramways amounted on March 31st, 
1905, to £2,623,692 19s. 2d., of which £208,363 11s. 7d. has been 
repaid out of revenue, the amount of the outstanding debt on that 
date being £2,415,329 7s. 7d. During the year 1904-5 the net 
expenditure on capital account amounted to £499,464 3s, 5d. 
Ths amount includes £102,884 15s, for the purchase of the under- 
takings of the London, Deptford, and Greenwich Tramways Com- 
pany and the London, Camberwell, and Dulwich Tramways Com- 
pany, the remainder being in connection with the reconstruction 
for electrical traction of certain sections of the tramways, The 
net capital expenditure up to March 31st, 1905, in respect of 





the reconstruction of tramways for electrical traction, wag 
£1,470,018 18s, 2d, 
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RAILWAY MATTERS. 


Tyg Calcutta Tramways Company has laid plans and 
signed an agreement with the Howrah municipality for a tramway 
service. 

Scuemes are before the public for electric trams, light- 
ing, and power at Lucknow, Cawnpore, Allahabad and Benares, 
Nagpur and Jubbulpore. 


Tur Indian Railway Board have formally notified the 
adoption of standard time on all railways other than local dis- 
connected lines from the Ist July. 


Tux total outpnt of the Baldwin Locomotive Works for 
1904 was 1453 locomotives, of which 1352 were steam, 94 electric, 
and seven compressed air, This is nearly one-third less than the 
number built in 1908, which was 2022, 


Accorp1nGc to last winter's German time-tables, the 
longest run of a train without changing locomotives was 124 miles, 
between Nuremburg and Munich. By the summer time-tables it is 
153 miles, between Berlin and Hanover. 


Tur total number of passengers carried and the car- 
miles run by the London County Council’s tramways during the 
year 1904-5 were 164,818,560 and 14,081,397 respectively, or 
31,679,475 and 2,544,863 more than in 1903-4, 


Tur State of Rio de Janeiro has granted a concession 
for a line from Rio Dourado to the bar of San Yoas, The line, 
which is to be on a 8ft. 4in., or metre, gauge, will be 12} miles in 
length. It is to be completed within twenty-one months from 
May, 1905 

Tue Hammersmith Borough Council has decided to 
make representations to the Board of Trado in favour of the over- 
head trolley system being adopted on the portion of the County 
Council's Queen-street to Putney electric tramway to be con- 
structed in the borough. 


Tue London County Council tramways comprise the 
undertakings transferred to the Council by (a) the London, (b) the 
South London, (c) the South-Eastern Metropolitan, (d) the London, 
Deptford, and Greenwich, and (¢) the London, Camberwell, and 
Dulwich tramways companies. 


Tue Railway Commission of Canada has appointed two 
inspectors to examine into the conduct of the railroads generally 
and to make weekly reports, the principal object being, according 
to the reports, ‘to secure compliance with those provisions of the 
railroad law designed to ensure safety.” 


AccorpDING to the accounts of the Jungfrau Railway 
Company, recently published, the number of passengers carried 
during 1904 amounted to 58,036, gare 57,167 in 1903. The 
densest traffic occurred in August and July. in which months the 
number of passengers was 25,406 and 17,566 respectively. 


Or the total number of passengers carried by the London 
County Council’s tramways last year, 35-97 per cent. were carried at 
4d. fares, 47-10 per cent. at 1d., 9-12 per cent. at 14d., 5-01 per 
cent. at 2d., 1-18 per cent. at 24d., and 1-62 per cent. at 3d. The 
average fare per passenger was -97d., as against -93d. in 1903-4, 


Tue French Chamber of Deputies has approved of the 
establishment of two new lines of underground railway in Paris 
connecting the north of the city with the south. One of these 
lines will run from the Gare St. Lazare to the Saint Ouen Gate, 
and the other from the Gare de Montparnasse to the Porte de 
Versailles. 

Tue secretary of the Hull and Barnsley Railway, under 
date 4th July, 1905, informs us that by the Hull and Barnsley 
Railway Act of the present session the name of the company has 
been changed from ‘‘The Hull, Barnsley, and West Riding Junc- 
tion Railway and Dock Company” to ‘‘ Hull and Barnsley Railway 
Company.” 

In the general report to the Board of Trade, issued this 
week, on railway accidents in 1904 it is stated that the danger of 
railway travelling has been reduced to such a point that in 1904 
the chances against a passenger being killed in a train accident in 
the course of a given journey were more than two hundred 
million to one, 


AccorpDING to the Railway Age, the mileage of railroad 
track laid in the United States for the first’ six months of this 
year was smaller than for any similar period since 1898, Only 
1284 miles were laid, although upward of 7000 miles are under 
construction. Work was greatly retarded by the inclement weather 
of the spring months. 


Tue Argentine railway system in 1904 had a length o 
12,000 miles, an increase of 523 miles over the previous year, Ail 
the lines had largely increased traffic receipts owing to agricultural 
prosperity. The extent of new lines under construction is 1529 
miles, In the province of Buenos Ayres especially considerable 
development is under consideration. 


Tue Spanish Minister of Public Works has presented 
to the King for signature a decree relating to the reduction of 
freight rates and summoning delegates of the chambers of com- 
merce and agriculture and industrial associations throughout the 
country to a conference, which is to be held on the 24th inst., for 
the purpose of effecting a prompt settlement of the freight ques- 
tion after an understanding with the railway companies. 


Tue number of railway wagons imported into the 
Argentine Republic in 1904 was 1156, mostly from the United 
Kingdom, an increase of 863 wagons. They are now being con- 
structed up to 40 tons, and even 42 tons capacity. It must be 
remembered that the gauge is 5ft. 6in. in Argentina. A good deal 
of grain will now be carried in bulk owing to the erection of 
elevators at the ports, and special wagons of 40 tons are being 
ordered. 


Ir is stated that, after having considered designs sub- 
mitted to them by the leading railway rolling stock manufacturers 
of France, Germany, Austria, and Belgium, the Italian State 
Railway Administration have awarded an initial contract for three 
rail motor saloons to Messrs, Kerr, Stuart and Co., of Stoke-on- 
Trent. The vehicles, which are to be erected according to Messrs. 
Kerr, Stuart and Co.’s own design, and equipped with locomotive 
boilers, will be shipped within six weeks. 


EXxTENsIvE railway terminals at New Orleans, La., for 
the use of the St. Louis and San Francisco Railway, are now being 
constructed by the New Orleans Terminal Company. The work 
includes a freight belt line and connection with new ocean steam- 
ship piers at Chalmette—six miles down the river—a large new 
passenger terminal station in the centre of the city, and six large 
brick freight houses ; also yards, docks, a 500,000-bushel elevator, 
&c. Three of the freight houses have been built, and the others 
are under construction, 


For the convenience of the jute traffic the Eastern 
ja State Railway have secured, from the designs of Messrs, 
Rendel and Robertson, consulting engineers, a number of some- 
what unique covered wagons, which are probably the largest 
wagons yet built for any metre gauge railway. ese wagons 
have a total length of 45ft. 6in. and a width of 8ft., the inside 
measurements being :—Length 43ft., width 7ft. 5in., and depth 
10in. The bogie wheels each have a diameter on tread of 2ft. 4in., 
with a wheel base of 4ft, 9in. The wagons have a carrying capacity 
of jute—which is of an unusually bulky nature—of eighteen tons, 





NOTES AND MEMORANDA. 


INCANDESCENT gases under slight pressure give light 
composed of lines, but under greater pressure a continuous 
spectrum, 


EXPERIMENTS are to be made in North Staffordshire to 
to test whether Mond gas is practicable for use in the heating of 
pottery ovens, ; 


A Ton of bituminous coal when put through a gas 
producer can be made to develop two and a-half times as much 
power as when burned under a steam boiler. 


“Uncie Sam,” having facilities to spare, is running the 
mint as a jobbing shop, says the American Machinist, several 
countries now having their coinage made in this country. 


An electric telegraph “flash” was sent around the 
earth in both directions from Washington, D.C., on May 3rd, 
according tothe American Machinist. The time occupied was seven 
seconds, 


EXPERIMENTS with petrol engines have proved that 
there is practically no loss of power caused by not opening the 
inlet valve until 40 deg. of crank travel beyond the dead centre. 
It is usual to open it much earlier than this, The experiments 
further show that considerable loss may be occasioned by closing 
it too early, 


AccoRDING to a communication to the Paris Academy 
of Sciences on a modification of the initial quality of iron and steel 
used in the manufacture of rivets consequent on the heating 
required in fixing, M. Ch. Frémont finds that the metal, after being 
heated and cooled under traction, is improved in quality 
mechanically, 


Gas engines of 5400 brake horse-power are being built 
for the new power station of the California Gas and Electric 
Company at San Francisco, Cal. There are four of these engines, 
three of which will operate three 25-cycle alternating-current 
generators of 4000 kw., while the fourth will operate a 60-cycle 
alternating-current generator of 4000 kw. 


At the Government coaling station at Bradford, R.L., 
the U.S.S. Pennsylvania established a record while coaling recently 
for her four days’ seatrip. She loaded 848 tons of coal from four 
barges in six hours and twenty minutes, 178 tons being taken on 
board in one hour. The previous record was held by the Mary- 
land, which loaded 811 tons in eight hours, 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 472 
vessels of 1,301,457 tons gross under construction in the United 
Kingdom at the close of the quarter ended 30th June, 1905, There 
were forty-six warships under construction, thirty-eight being in 
private yards and eight in Government yards, 


THE constitution and properties of the aluminium steels 
formed the subject of a paper read before the Paris Academy of 
Sciences by M. Léon Guillet. So long as the percentage of 
aluminium is below 2 per cent. there is no marked change in the 
properties of the steel. Up to 15 per cent. the aluminium enters 
into solution in the iron, the iron-aluminium solution thus formed 
does not dissolve carbon, 


A process for preserving timber, patented by Mr. William 
Powell, consists in injecting it with a light —“— of raw sugar 
from the cane or so-called beetroot, saieod to boiling point in a 
closed chamber. When the timber is dried in a current of hot air, 
the sugar becomes crystallised in the pores; and the inventor 
asserts that timber so treated cannot decay, split, nor warp, while 
being protected from destructive fungi. 


Tue Amalgamated Society of Engineers in its monthly 
report states that its number of unemployed members is decreasing. 
These now amount to 4056, against 4446 last month. The 
membership has also risen from 97,064 to 97,221. With regard to 
the state of trade in the chief centres, Glasgow reports little 
change; Liverpool satisfactory ; Newcastle not much 
change; London moderate; and iff bad. 


Axzovt 70 per cent. of the copper output of the world 
is refined electrolytically. From the 250,000 tons treated in the 
United States alone, there are recovered 27,000,000 oz. of silver, 
and 364,000 oz. of gold ; these should not be called by-products, 
as the entrained value of the noble metals in the copper is a dis- 
tinct and definite concentrate, which itself often decides whether 
the local ore or method is of economic success. 


In the production of vanadium, oxide of vanadium is 
mixed with powdered aluminium, and portions of it are introduced 
into a crucible from time to time. The first part is ignited by an 
ignition powder formed of a mixture of sodium peroxide and 
aluminium dust in the proportion of about five to one, the mixture 
being fired with a red-hot iron, An alloy of vanadium is thus pro- 
duced containing about 20 per cent. of aluminium. 


Tue Tees Water Valley Board has approved of the 
suggestions of their engineers, Messrs, James Mansergh and Sons, 
with regard to improving the Grassholme reservoir, upon which 
the latter reported. It is proposed to drive a heading 6ft. wide 
and about 60ft. deep, with its top and bottom respectively in two 
shale beds, the heading to be afterwards filled with concrete. The 
cost is estimated to be between £26,000 and £27,000. 


From 1st to 31st May, 1905, inclusive, the London 
County Council registered 471 motor cars, and 262 motor cycles, 
thus making the total number of cars and cycles registered by the 
Council up to the last-named date 6682 and 4268 respectively. 
During the same period 1689 licences to drive motor cars and 
cycles were issued; the total number of licences and general 
identification marks issued being 18,347 and 329 respectively. 


Last week the Mersey Docks and Harbour Board con- 
firmed the recommendation of the Works Committee that steps be 
taken in Parliament next session to authorise the provision of 
additional dock and shed accommodation to the northward of the 
Hornby Dock, at a cost of £4,027,500. Mr. Hughes, chairman of 
the Works Committee, said that presuming the powers asked for 
were granted, no money would be spent for at least eighteen 
months, and that the cost of the scheme must necessarily be spread 
over a number of years, so that there would be no large expendi- 
ture in any one year. 


In 1904 no fewer than 745 threshing machines were 
imported into the Argentine Republic, Of these all but 137 had 
portable steam engines, the total value being $270,446. In all, 
agricultural implements and machinery to the value of £1,136,220 
were imported in 1904, an increase of £263,680. Most of the 
threshing machines and engines were imported from the United 
Kingdom, also many of the disc and other ploughs, and, in the 
past two years a new combined reaping and threshing machine 
has been imported from Australia. On the whole, however, the 
United States dominate this branch of trade. 


AccorDING to the Electrical Review of New York, 
Profs, E. F. Miller and R. R, Lawrence tested recently a 150 
horse-power turbine built by the De Laval Steam Turbine Company 
in 1903, After 14 years of constant service, no appreciable wear 
on the pinion of the gearing or on the turbine buckets could be 
detected. The following figures relate to a steam consumption 
test after the turbine had been put together again: Speed, 1200 
revolutions per minute; pressure at turbine, 146 lb. per square 
inch ; vacuum, 4-43in. below barometric pressure ; ry 4 output, 
106-1 kw.; steam consumption per kilowatt-hour, 26-49 Ib, 





MISCELLANEA. 


Tue river Indus and its tributaries are in an excep- 
tionally high state of flood this summer. 


Tue Yarmouth borough surveyor’s scheme, showing the 
proposed widening of the existing Haven Bridge, by throwing out 
two 10ft. footways, one on each side, and devoting the whole of the 
er a the present abutments to vehicular traffic, has been 

opted. 


TuHE application made by Captain Shipley for leave to 
run a service of motor omnibuses in Oxford has mn rejected. 
The Corporation are obtaining information as to the best form of 
electric traction and other matters, it having been decided to take 
over the company’s order. 


THe question of utilising tramway poles as sewer 
ventilators is under the consideration of the Wakefield Town 
Council, and the city surveyor has been instructed to submita plan 
to the Wakefield and District Light Railways Company showing 
how the connections to the poles are to be made. 


Tue Bill promoted by the Southport, Birkdale, and 
West Lancashire Water Board, which has ed the House of 
Lords, has been approved by a House of Commons Committee, 
with an amendment to the effect that the proposed works should 
= extend within two miles of the existing pumping works for St. 

elens, 


THE recent discovery of coal about twenty miles south 
of Springhill in Nova Scotia is the most important mining event 
for many years in Nova Scotia. Borings have resulted in the 
discovery of a coal field, which, if not entirely new, is at least an 
extension of the Springhill field, embracing an area of 200 square 
miles or more. 


THE burgh surveyor and Sir Benjamin Baker have been 
empowered to furnish a probable estimate of the cost of reconstruct- 
ing Union Bridge, Aberdeen. The Improvements Committee are 
unanimous in the proposal to widen the bridge by granite, but 
several members wish for information as to the cost of carrying 
out the scheme by steel work. 


At a meeting of the River Tyne Improvement Com- 
mission last week, it was reported that in respect of the North 
Pier reconstruction the total sum paid up to the present to the 
contractors, Sir John Jackson, Limited, had been £261,000. Good 
progress had been made with all sections of the work. About one- 
third of the foundations for the new pierhead are now laid. 


Tue Ilkeston Town Council have decided to at once 
proceed with a complete scheme which provides for the purifica- 
tion of the sewage from a population of 30,000 by bacteria treat- 
ment in liquefying tanks and percolating filters. The engineers— 
Messrs. Willeox and Raikes—have been instructed to complete 
[sie and estimates for forwarding to the Local Government 


Ir is proposed to spend £220,000 on improvements to 
the docks at Buenos Ayres and La Plata, the northern basin of the 
former docks to be adapted for berthing vessels. Very slow progress 
is, however, being made in constructing the urgently needed 
defence works at the entrance to this basin, which would save 
much money now wasted in dredging the channel, and until this is 
done the basin cannot be utilised. 


At a meeting of the Tottenham District Council it was 
resolved to withdraw the application made to the Local Govern- 
ment Board for permission to borrow £102,000 for the erection of 
houses for the working classes, for which land had previously been 
secured, In the course of the discussion reference was made to 
the ‘‘awful mess” made by the London County Council in the 
development of its large building estate at Tottenham. 


THE Paris Corps des Sapeurs-Pompiers, or fire brigade, 
is now provided with a 24 horse automobile, weighing 3-7 tons, 
including the eight firemen and full ap equipment. The four- 
cylinder oil engine, instead of working directly on to the axles, 
drives a generating dynamo, the current of which is received by an 
electro-motor ; arid the latter drives the axles through differential 
and secondary gear, four combinations affording various speeds, 
This car can travel at the rate of 35kiloms. = 21} miles per hour, 
and climb the steepest streets, while it beats similar cars drawn by 
the best horses, : 


ConcreTE piles of an unusual form have recently been 
tested in New York. They are made by spreading a layer of con- 
crete on wire fabric to which longitudinal rods are attached at 
intervals. The fabric is immediately rolled up in a special machine 
of simple construction, and the pile is then laid aside to harden. 
It thus contains any desired number of vertical rods in addition to 
the fabric, which, in a cross-section of the pile, has a spiral arrange- 
ment from the inside to the exterior of the concrete. If desired, 
any one of the rods can be a hollow tube, so that the water jet pro- 
cess may be used in sinking. 

Tse London County Council have recommended the 
granting of a sum of £500 to the Regent-street Polytechnic, with 
a view to the formation of a motor school. With this sum the 
Polytechnic will be enabled to make a good start in the tuition of 
automobile theory and practice. A substantial car will be bought 
with the major portion of the sum, and the remainder will be 
devoted to accessories and appliances necessary to demonstrate the 
working of the various portions of an automobile and the minor 
repairs. Battersea Polytechnic has already had such a school in 
operation for a year or more, 


Tue St. Pancras Borough Council, which has for some 
time supplied electric current for motive power at ld. per 
Board of Trade unit during five hours of the day, has decided to 
charge up to 24 hours the same rates as those specified in the 
Administrative County of London and District Powers Bill, 
ranging from 0-94d. per unit for six hours to 0-609d. per unit for 
24 hours. The proprietors of factories using the electric current 
for power purposes are informed that from August Ist they will be 
allowed to light their premises at 1d. per unit up to 20 per cent. 
of the units they have used for power. 


A REINFORCED concrete flume has been designed for the 
Fort Buford project of the United States Reclamation Service. 
This flume is 1364ft. long, and is supported by two pairs of con- 
crete columns 31ft, apart, as well as by the natural ground at each 
end. The flume is 10ft, wide and 5ft. deep inside. The walls are 
lft. thick, and have near the inner face fin. vertical reinforcing 
bars on 8in. centres, and lin. horizontal bars on 12in, centres, At 
the bottom of each wall there are five 1}in. longitudinal bars. The 
bottom of the flume is 15in. thick, and has jin. transverse 
reintorcement bars on 8in. centres and lin. longitudinal bars on 
12in. centres. 


In the City of London Court on Monday an application 
under the Workmen’s Compensation Act was made on behalf of 
Messrs. John Knill and Co., Fresh Wharf, London Bridge, who 
had been ordered to pay a dock labourer named Williams lls. per 
week as compensation for an accident to his leg while working for 
them fifteen months ago. The defendants now asked to have the 
award discontinued, and they called four medical men, who said 
that the workman was deliberately refraining from exercising his 
leg and so getting better. The plaintiff said his leg was so 
painful that he could not work. Two medical men supported his 
assertion. Judge Lumley Smith, K.C., said the case was a 
difficult one. He could see no ground for altering the award. 
The application was accordingly refused, with costs, 
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SUBSCRIPTIONS. 


Tax Exvine@r can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Nalf-yearly (including double number) £0 14s, 6d. 
Yearly (including two double numbers) .. £1 9. Od. 
Cioran lizavine Cases, to hold six issues, 2a. 6d. each, post free 2s. 10d. 


If credit oveur, an extra charge of two shillings and sixpence per annur: 
will be made. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreiga Subscribers paying in advance at these rates 
will receive Tue EnGIngER weekly and post free. Subscriptions sent 


by Post-office Order must be made payable to Tae Enoinusgr, and 
accon panied hy letter of advice to the Publisher. 


Tain Parur Cortes. Taick Parser a 


Half. yearly £0 188, Od. | Half-yearly .. .. £1 8d. 
You ly &l lés. Od. | Yearly .. .. « & 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven wot When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this cc ndition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Ltters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney Whit; all other 
letters to be addressed to the Editor of Tas ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central, 








PUBLISHER’S NOTICES. 


With this week's number is issued, as Supplements, a Two-page 
Engraving of the United States First-class Battleship New 
Hampshire ; also the Index to Vol, XCIX. Kvery copy as issued 
by the Publisher includes copies of these Supplements, and sub- 
scribers are requested to notify the fact should they not receive them. 


** 





*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if ay can be remedied by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


ta In order to avoid trouble and confusion we find it necessary to injorm 
corre: ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

£F All letters intended for insertion in Tam Encinumr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for lication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

ta Wecannot undertake to return drawings or manuseripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


CaRLISLE.—To report upon the efficiency of sporting guns is somewhat 
outside our sphere. You should write to the Editor of the Field, 
Bream’s-buildings, London, W.C. 

H. M.—The dimensions of the locomotive having augmented tubes are 
now somewhat larger than they were a dozen years ago, but they are 
not so long as those used by Stephenson in his ** long boiler” :ocomo- 
tives, about 1839 or 1840. 

W. R. (Raising Submarines).—Your plan is very old.. It has been 
patented dozens of times. Caissons answer much better, and will stand 
a sea, which air vessels will not. There are many practical difficulties 
to be overcome in using air, which you quite ignore. 

M. F. F. (Doom-Dooma) —You might either try “ Portland Cement, its 
Manufacture, Testing and Use,” by D. B. Butler; London. E. F. and 
N. Spon, 125, Strand; or ‘‘ The Cement Industry,” the Engineering 
Record, New York. ‘he former is en excellent and practical book, 
while the laiter gives descriptions of Portland and natursl cement 
plants in the United States and Europe. with notes on materials and 
processes used in Portland cement manufacture. 

P. 8. (Chatham) —The great thing is, in the first instance, to get the 
surface of the copper carefully cleaned and polished. The latter may 
be successfully aone by the use of very fine emery powder, care being 
taken not to scratch the metal. You should then obtain a small 
quantity of the best shellac lacquer, which can be purchased at any oil- 
shop Unless you wish the finished article to have a red appearance, 
you should stipulate for lacquer without any colouring matter in it. 
The article shoud, when finaliy polished and cleaned, be gently warmed 
over a Bunren gas flame until it can just comfortably be held on the 
back of the hand. The lacquer should then be applied with a soft paint 
brush in rapid and even strokes Cure should be taken not to allow 
any grease to get on the surface, and also that no lines are apparent at 
the edges of the pith of the brush. You should practise a little on odd 
pieces of metal before attempting the lacquering of the final article. 


INQUIRIES. 
INTERLOCKING CHANNEL BAR PILING. 
Sie,—Can any of your readers tell us the name of the manufacturers 
of ‘ Friestedt's interlocking channel bar piling ’”’ J. and Co, 
July 18th. 
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THE ROYAL COMMISSION ON LONDON TRAFFIC. 


THe Report of the Commission appointed on 
February 9th, 1903, to inquire into the means of 
locomotion and transport in London was issued on 
Monday. It is so little concerned with engineering 
questions that we have not deemed it necessary to 
reproduce it in whole or in abstract in « u: pages. 
Its value is for residents in the County of 
London, ratepayers in particular, and they will find 
all that they require in the pages of the daily Press. 
Indeed, at best it possesses but an academic interest, 
for no steps of much importance are likely to be 
taken for years to come. Nothing is more easy 
than to plan Utopias on paper; and were the ideas 
of the Royal Commissioners carried out, we should 
have something as near the ideal Utopian city as 
perhaps it is possible to imagine. The results of 
an enormous expenditure would certainly be mag- 
nificent ; whether they would be anything else is a 
question which is not easily answered. 

The Commissioners very soon arrived at the obvious 
conclusion that certain streets of the metropolis 
are always too crowded for comfort, and at particu- 
lar hours of the day are congested with traffic. To 
get rid of the overcrowding the Commissioners 
advise an extension and linking-up of the tram- 
way systems, and some minor changes in the con- 
duct of traffic. But the great alteration recom- 
mended is the construction of two splendid main 
avenues through London, one 43 miles from west 
to east to connect Bayswater-road with White- 
chapel ; the other 43 miles north to south to connect 
Holloway with the Elephant and Castle. Each 
avenue would be 140ft. in width, from house to 
house, with subways for water mains; with four 
lines of tramway on the surface, and four lines of 
railway below the surface, for express and local 
stopping trains. The tramways on the main 
avenues are intended to connect with the tram- 
way systems at both ends, and afford interchange 
of traffic with the various systems of tram- 
ways crossed on the route. The four lines of 
electrical railway in the sub-structure would be 
connected with the various railway systems. The 
east and west avenue, with its subways, rail- 
ways, and tramways is estimated approximately 
to cost about £15,550,000, and the north and 
south avenue about £8,550,000 net. Itis, however, 
conceded that the total cost might be £30,000,000 
sterling, representing in interest and sinking fund 
an annual charge on the ratepayers of about 
£1,100,000. 

An examination of the scheme suggests various 





questions. One, for example, is, why should Bays- 
water and Whitechapel be connected at such an 
enormous outlay? It is possible that Marylebone 
may want to get to the Elephant and Castle; but 
the community of tastes and business interests 
which can exist between the East and the West 
is not, we should think, sufficiently strong to 
justify the expenditure of £15,000,000. Precisely 
where the 140ft. avenues would begin and where 
they would end remains to be settled. Another 
question is, With what kind of buildings would the 
avenues be lined? They could not all be offices, 
nor hotels, nor theatres. Shops, we presume, would 
abound ; but it is a curious and well-known fact that 
streets of more than a comparatively narrow width 
are exceedingly bad for business. The Commission 
appear to have kept but one point before them, 
namely, the devising of a scheme for facilitating 
traffic. This was no doubt a correct attitude to 
assume. But those who were not on the Commission 
are equally justified in dealing with the subject on 
a far wider basis. It is quite true that there is 
congestion and delay now; but what is its pecuniary 
value? What money loss does it represent? The 
crowding at certain periods in Piccadilly is no 
doubt great,.but it is mainly brought about by the 
carriages and motor cars of wealthy and luxurious 
people. There is also overcrowding in the City, but 
it is largely due to the transaction of business and 
the stopping of vans and carts handling merchan- 
dise. ‘There is much grumbling, yet, on the whole, 
London gets on very well; but whether it does or 
not it remains to be seen how the two main avenues 
will help matters. Let us take Cannon-street, for 
example. Either that street would be left as it is 
or it would not. If it were, then, so far as we can 
see, the congestion in it would be much what it is 
now, for the simple reason that most of the 
traffic belongs to the street. A limited number 
of omnibuses would, perhaps, take another route 
to the City, and that is all. If it were altered, 
then it would be improved off the face of the 
earth, and the business now carried on with its 
carts and its porters and clerks, would of neces- 
sity be transacted somewhere else. Broadly put, 
the Commiesion’s report suggests as the remedy for 
existing defects the re-building of the greater part 
of the more important portions of London. Nothing 
can be more certain than it is that the mere 
widening of a street here and a street there cannot 
effect any serious improvement in the way of 
accommodating traffic. Changes, to be effective in 
the highest degree, must be thorough, and, to do 
them justice, so much is plainly admitted by the 
Commission. ' 

The re-building of London is no doubt a very 
charming idea; but we venture to say that recon- 
struction might with advantage take place on a 
different site. Asthe idea cannot be carried out in 
practice, we shall have to do the best we can with 
London as it is ; and the very first thing to be settled 
is the monetary loss incurred by the present condi- 
tion of the streets. It should not be forgotten that 
the telephone has rendered a great deal of running 
to and fro and driving about entirely unnecessary. 
A hansom or a trip on the Underground is no 
longer required when the Strand wants to com- 
municate with the West End or the City. The 
time of the man whose omnibus’ is delayed for a 
couple of minutes at Ludgate-circus is probably of 
no particular value. That things would go more 
pleasantly if there were no delays may be freely 
admitted; but the question for the Londoner is 
simply, Is the relief of congestion worth buying at 
the cost of about £50,000,000 sterling ?—for that is, 
judging by past experience, what the Commission’s 
£30,000,000 would mean in the by-and-bye. Is 
there not, too, the possibility that the transforma- 
tion of London might very largely reduce its 
monetary value to the nation as a great trading 
centre? The transformation of towns has before 
now proved anything but a successful enterprise. 

On one point we are in strict accord with the 
Commission. Care should be taken in laying out all 
new streets to make them wide enough. As to 
minor matters, such as the extension of the tramway 
system and urban and suburban railways, much is 
said that is sound. But it seems to be quite for- 
gotten that the greater the facilities provided for 
locomotion the greater is the congestion. The 
“circus” at the Elephant and Castle was a quiet 
enough place until its conversion into a junction for 
half a dozen tram lines converted it into pande- 
monium. : 

Finally, we may say that the weakness of the 
report is nowhere more manifest than in its lack of 
proportion. There are, for example, a set of 
definitiors of the kind of railways that London 
ought to have. We reproduce one recommen- 
dation: — “ Railways to be provided to every 
suburban district in the neighbourhood of 
London, with full running accommodation to enable 
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trains to be run at quick speed and short intervals, 
especially during ‘rush hours,’ to provide for the 
conveyance of suburban passengers without over- 
crowding, and with convenient connections with all 
urban railways and tramways, and with tramways 
in the suburbs.” Comment on this suggestion would 
but paint the lily. The passage possesses that 
simple charm of innocence which lifts it out of the 
reach of criticism. 


TON MILEAGE. 


THERE are three motives for the acquisition of 
information. One is curiosity; the second is the 
belief that something may be learned which will be 
of use ; the third it is very difficult to define. The 
information sought thus is, as a rule, worthless, and 
apparently it can only satisfy the curiosity more or 
less inane of a limited class. Certain statisticians 
are very fond of it. They will marshal figures 
setting forth the number of brass buttons on the 
coats of the soldiers of different countries, or they 
will tell a presumably admiring world how many 
threepenny pieces laid edge to edge would be re- 
quired to reach the moon. As for the information 
sought in order that it may be utilised, opinions 
differ very widely. Thus, on the one hand, we are 
told that it is impossible to dispense with Latin and 
Greek ; while on the other we are assured that it is 
sheer waste of time to have anything to do with them. 
In any case and whatever the subject the expenditure 
of much labour in the pursuit of information by com- 
petent men enlists our sympathies, and up to a cer- 
tain point claims our respect. For this reason we 
do not wish to disparage those who in a very whole- 
hearted fashion endeavour to obtain railway statistics, 
and insist that in them will be found the key to big 
dividends. Yet we cannot help comparing these 
gentlemen with those to whom we have referred as 
interesting themselves in the number of buttons on 
soldiers’ coats; because, as a rule, the information 
sought is about as useful in one case as the other. 

The amateur railway man has from the days of 
Stephenson been with us, and it is not his fault 
that our railway systems and methods are full of 
more or less poignant defects. Criticism of this 
kind luckily proceeds along different channels; if 
this were not so criticism would be monotonous. A 
few years ago we were told that we had everything 
to learn, particularly in the conduct of goods trattic, 
from the United States. More recently the desire 
has been for ton-mile statistics. Last February 
Mr. Bardett-Coutts led an attack on the London 
and North-Western Railway, and set out to prove 
that, lacking ton-mile figures, nothing in the way 
of reduction in the cost of transport could be 
expected. Our contemporary, the Railway News, 
looked the subject up, and wrote various articles 
about it, and within the last few days has collected 
these articles and reprinted their essential portions, 
adding opinions and information obtained more 
recently. We commend this reprint to every one 
interested in railway matters. 

Various arguments may be urged against trying 
to collect ton-mile statistics. One has, we think, 
been somewhat overlooked by the Railway News. 
It is simply that it is the average cost of carrying a 
ton a mile which Mr. Burdett Coutts wishes to 
obtain. Now, as a matter of fact, an average of 
this kind represents nothing real. It is mere 
chance if a single ton is ever carried at the average 
cost. What the railway companies are concerned 
with is not average cost, but individual cost. An 
accurate knowledge of the cost of carrying a ton on 
the North-Eastern Railway—the only line in the 
kingdom on which the system has been adopted— 
can in no way be utilised, simply because the 
average does not represent any actual entity of 
railway life. Arguments of various kinds are used 
against ton-mile statistics. We think, however, 
that if it could in any way be proved that goods 
were carried at the average rate that the figures 
might be useful. Let us suppose that the average 
on a given line works out at ‘6087d per ton-mile. 
If it could be demonstrated that the great bulk of 
the traffic was carried at that rate then benefit 
might come from the accumulation of figures. 
But let us suppose that some of the commodities 
are carried in practice at ‘7963d. and some at 
4211d., what possible advantage can be gained by 
adding these figures together and dividing them 
by 2, so as to get a mean? When the figures, 
obtained by much labour, are in the manager’s 
hands, what can he do with them? What clue do 
they give him as to waste of effort or leakage of 
money that may be saved by their instrumentality ? 
How can the average tell him whether it is the 
‘7963d. or the °4211d. that is too high? It is, we 
think, impossible to overrate the futility of ton-mile 
statistics on the greater number of our railways, 
and this mainly because of the variety in the 


charges according to classification. The mere cost 
of hauling a ton of dead weight is only one item of 
many. It is the impossibility of unification that 
renders the benefits of ton-mile statistics illusory. 
The advocates of the system argue somewhat in 
this way. A railway company sends thousands of 
tons of coal every half year over a given length of 
its line. The conditions of haulage are always in- 
variable. There is no difficulty in ascertaining the 
weight of the train and of its load. The distance is 
always the same. The cost of haulage can with 
great ease be ascertained to a minute fraction of a 
penny. The traffic manager, with the figures before 
him, can say whether a saving can be effected or not. 
Reasoning of this kind is perfectly sound, but it 
overlooks the circumstance that, though it applies 
to a limited number of coal trains, it does not cover 
the enormous variety of work done by a railway 
company. As someone said long ago, “In the 
United States we have all haulage and no ter- 
minals. 
no haulage.” It is worth notice that those who 
most keenly advocate ton-mile statistics are quite 
silent as to how they are to be utilised. They 
inconsistently argue that the railway manager is 
incompetent because he will not collect these 
figures, yet that if the figures were once in his 
hands he would know what to do with them. 
Even under the most favourable conditions, when 
a tremendous mineral traffic is carried on, those 
who have had a life-long experience will not admit 
with us that ton-mile statistics might be of use. 
The Rhymney Railway carries some 8,000,000 tons 
of minerals a year. Mr. Ernest A. Prosser, the 
manager, writes :—‘ Statistics on the American 
plan, no doubt, would be very interesting as a 
speculation, but they would not enable us to load 
our wagons better or to run them more economic- 
ally, and hence the expense of getting up these 
statistics could not be looked upon as a profitable 
outlay.”” Mr. Beasley, of the Taff Vale Railway, 
carrying 17,000,000 tons of minerals each year, 
says :— Interesting as the ton-mileage unit may 
be as a figure for statisticians to theorise upon, I 
have never myself found any use for it as an aid to 
the solution of any problem of railway working.” 
He lays as much stress on the futility of an average 
as we have done. After referring to the early days 
of the Great Western, when the system was tried, 
he says:—‘ As a unit of expense, the ton-mileage 
average is, and must always have been, unreliable, 
since the cost of handling and conveyance varies 
always with the nature of the traffic, the quantities 
in which it is consigned, and the conditions under 
which it is carried. What light, then, can an 
average of the whole throw upon the cost of 
handling any particular traffic, and in what manner 
can it indicate to us where the cost is susceptible of 
reduction?” We might extend quotations to the 
same effect to any extent. 

The pursuit of ton-mile statistics is a phase of 
the hunt for useless information which is one of the 
crazes of the present day. The motto that 
“knowledge is power” has much for which to 
answer. Time spent in acquiring that which adds 
neither to the happiness or well-being of an indi- 
vidual or a nation is time wasted. We have 
always held that it is the duty of those who advo- 
cate the acquisition of any branch of knowledge to 
set forth the advantages which will accrue in no 
hesitating language. The statistician who wishes 
his countrymen to learn how many millions of brass 
buttons are fixed to soldiers’ coats ought to be able 
to explain what will be gained by those of his 
countrymen, button-makers or others, who commit 
the facts to memory. If Mr. Burdett-Coutts really 
wishes to convert general and traffic managers to 
his way of thinking, his first step must be to show 
them how the figures are to be utilised to keep 
down working expenses and augment dividends. 


EXPORT BOUNTIES ON GERMAN STEEL. 


THE attention of the House of Commons has once 
more been directed to the subject of the bounties 
which are privately granted on the exports of 
finished iron and steel from Germany. On the 
present occasion the matter has been raised by Sir 
Thomas Wrightson in the form of a question as to 
whether the Board of Trade intends to take any 
action in relation to the circular issued by the Dort- 
mund Clearing House announcing that the Coal 
Syndicate, the Dusseldorf and Siegerland Pig Iron 
Syndicates, and the Steel Syndicate had agreed to 
grant for the second quarter of 1905 bounties on 
the basis of 1s. 6d. per ton of coal and coke, 4s. 10d. 
per ton on pig iron, 15s. per ton on semi-finished 
basic steel, and 20s. per ton on shapes. This 
problem was referred to at the recent meeting of 
the Ebbw Vale Steel and Iron Company, when the 
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of these bounties. Although the circular mentioned 
was issued a few months ago and applies to 4 
period which has now passed away, the associated 
German syndicates have since then renewed the 
identical grants for the present quarter, and the 
consent of the pig iron syndicates, which may he 
accepted as a foregone conclusion, is now on] 
awaited in order to extend the bounties to the lagt 
quarter of this year, as the other interested parties 
have already agreed to their respective shares {oy 
that period. It is well to explain that the bounties 
are accorded on the exports of finished products, 
Thus for each ton of coal or coke used in the out. 
put of manufactures, the exporter may receive 
1s. 6d. and 4s, 10d. for each ton of pig iron used jp 
the process, while the bounty of 153. per ton on 
semi-finished steel and of 20s. per ton on shapes 
includes in each case the items allowed for fuel and 
pig iron. It is, however, of the utmost importance 
to note that only those companies or firms who are 
themselves members of syndicates are entitled to 
the enjoyment of the grants, and, moreover, they 
are debarred from purchasing, except with the 
special consent of the associated syndicates which 
control the operations of the Dortmund Clearing 
House, any materials from pits or works outside of 
such combinations. Any producers who were to act 
contrary to this regulation would be at once 
excluded from the bounties, which are purely 
optional on the part of the contributory com. 
binations. 


The fact of financial assistance being rendered to 
the German export trade in finished iron and steel 
is at the present time not of such importance to the 
British works, if we exclude the Steel Syndicate 
from consideration for one moment, as it was a year 
or two ago mainly in consequence of the alteration 
in the prices for the export market. As already 
stated, the bounties are only granted to producers 
who are syndicated, and as the rolling mills now 
only have to pay 10s. per ton for billets and 
sheet bars in excess of the price at which the Steel 
Syndicate is selling the same products for export, 
it may roughly be said that the grant of 15s. per 
ton gives them an advantage of 5s. per ton. But 
where are the syndicated rolling mills? Outside 
the Steel Syndicate there is no combination of pro- 
ducers of bars; the Sheet Syndicate was dissolved 
afew months ago, although eleven works out of 
about four times that number have formed a minor 
association so as to enjoy the bounty; the Plate 
Syndicate has also collapsed, but it has been to 
some extent succeeded by a ship plate combination. 
The Rolled-wire Syndicate will expire at the end 
of the year, while the Nail Syndicate, which 
terminated at the end of June, has been partly 
resuscitated by eleven firms who have their own 
wire-rolling mills. If these changes and fluctua- 
tions are taken into consideration it would seem 
that the total sum paid by the Steel Syndicate to 
other syndicates or their members in the form of 
bounties cannot be of any magnitude for semi- 
finished steel, while shapes need not be taken into 
question. In May, for instance, the Steel Syndi- 
dicate sold 170,000 tons of blooms, billets, sheet 
bars, &c., and as 123,000 tons were exported there 
remain 47,000 tons purchased by inland con- 
sumers. Now, as a large proportion of this 
quantity must necessarily be worked up for home 
consumption by the many rolling mills which are 
not syndicated, and which cannot compete in the 
export market with those mills which are syndi- 
cated and have the benefit of the bounty, it follows 
that the total sum payable by the Clearing House 
as bounties cannot be very considerable. What the 
figure is we do not know, as no information is avail- 
able on the subject. As the Steel Syndicate does 
not grant bounties to its own members—a policy 
which would merely mean the transfer of money 
from one pocket to another—and as many of the 
members produce their own raw materials as well 
as finished products, we arrive at the conclusion 
that the question of bounties is not the determining 
factor in the activity of German competition in 
England and other countries. 

The principal cause of the comparatively low 
prices of steel offered in Great Britain from the 
west of the Fatherland can scarcely be said from 
the foregoing facts and assumptions to lie in the 
question of bounties at the present time. It is 
mainly to be found in the possession of a highly- 
protected inland market, with prices under the 
control of the Steel Syndicate, and with an organised 
export trade in semi-finished steel, railway material 
and shapes. These three classes represented in the 
first year’s sales of the Steel Syndicate no less than 
4,500,000 tons under its control both in regard to 
prices and production. In the case of other 
articles made by the Steel Syndicate but not price 
controlled, we find an additional sale in the twelve 
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These manufactures, based upon the economies re- 
sulting from bulk production, represent the keen 
rivalry offered by the Germans in British and other 
markets, and as long as the outlet exists for this 
surplus production, which is disposed of at almost 
any price obtainable, most of the constituents of the 
Steel Syndicate will continue to refuse to tie their 
hands in regard to the regulation of the prices of 
these products. From the British point of view 
there is no possible remedy under existing condi- 
tions for this form of competition, although a ray of 
light exists in the fresh announcement that the 
German Government intends to initiate legislation 
for the control of syndicates. We drew attention 
to this matter as long ago as September 23rd, 1904, 
but no progress has been made in the meantime. 
The renewed outcry of the mere rolling mills, which 
are being gradually squeezed out of existerce, and 
the failure of the Government to obtain a majority 
control of the Hibernia coal mines, are stimulating 
the Government to activity; but until some practical 
steps are taken in this direction we cannot be very 
hopeful that the operations of the syndicates in 
general stand any chance of being placed under 
State control. Even if this should be brought 
about, there is no reason for assuming that any 
obstacles would be placed in the way of the export 
trade. In fact, if the inland market prices could be 
syndicated, the mere rolling mills would be satis- 
fied, and nothing would perhaps be heard of 
legislation in regard to syndicates. 
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WELSH COAL AND GERMANY, 


THERE has been much stir during the past week 
because of rumours of the sale of Welsh coalfields 
to Germany. First it was that the whole of 
the South Welsh coal-bearing area had been thus 
disposed of. This proved to be entirely false ; 
indeed, it is not too much to say that the rumour 
was absurd on the face of it. Next it was reported 
that a German syndicate had purchased a coal 
estate in the neighbourhood of Neath for the sum 
of £250,000. This report seemed a great deal more 
probable than the first, and we caused inquiries to 
be made on the spot. The result of these is that, 
although a certain amount of negotiation has been 
going on, nothing had actually been done in the way 
of actual sale up to the time our correspondent sent 
off his despatch to us. The estate in question 
formerly belonged to a portion of the Gnoll estate, 
in the time of Mr. Grant. It was sold to Lancaster 
and Spiers, who now own the Abertillery Heyworth 
property, but a few years ago they sold it to the 
present owner, Mr. Henderson. The leading 
authorities in the coalfield of Wales regard it as one 
of the finest and largest undeveloped in the district. 
It contains about 6000 acres of coal, but so far has 
only been worked by levels. These have been 
limited to the upper measures, the seams known as 
the Mountain, the Wenallt, and the Wenallt Rider, 
at collieries known as the Forest, the Marine, and 
Merthyr Llantwit. These are dry coals, slightly 
bituminous, but not sufficiently so to make coke. 
They contain several layers of shale, and these, 
mixed with the coals, slightly lessen their value in 
the market; but underneath, and to be won by 
sinking 600 to 700 yards, are the slightly bituminous 
coals, which are rapidly becoming more valuable, and 
at a depth of about 900 yards the steam coals, 
which have been developed at the Cwmavon, Oak- 
wood, and Bryn Collieries. The estate, therefore, 
is undoubtedly of importance, but it would require 
time and a large capital to develop. The German 
syndicate may, of course, be prepared to expend 
this time and capital, but the depth to which the 
shafts would have to be sunk so tbat coal of first- 
class quality might be obtained is very considerable. 
At present the coalfield in question is absolutely 
undeveloped, and, in addition, to the best of our 
knowledge, it is not yet sold. Moreover, we can 
hardly doubt that the matter is engaging the atten- 
tion of his Majesty’s Government. 








METALLURGY AT THE MEETING OF THE 
GERMAN BUNSEN SOCIETY. 
No. II.* 


In the issue of THe Enatnerr for July 14th a first 
report of the papers upon metallurgical subjects, read at 
the eleventh annual meeting of the Bunsen Society, was 
published. The following report contains abstracts of the 
remaining papers of interest to engineers :— 

Dr. Grafenberg, of Kalk, near Cologne.—A new 
secondary cell without lead.—The positive electrode of 
this cell is formed of the black nickel hydrate obtained 
by chemical oxidition of the lower nickel hydrate, formed 
at the annode in an electrolytic cell. The negative 
electrode is formed of iron powder obtained by reducing 
ordinary forge scales of iron oxide by hydrogen gas at 
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880 deg. Cent. The nickel oxide is then mixed with 40 
per cent. of graphite, and the pulverised iron with 10 per 
cent. of the same, this graphite being covered with a 
coating of electro-deposited nickel before use. 

The materials are then pressed into briquettes, and 
these are enclosed in small capsules of thin sheet nickel 
and again submitted to pressure. Ten of these charged 
capsules are joined together to form the positive and 
negative plates of the cell. The author exhibited such a 
cell, containing six pairs of plates, enclosed in a steel 
sheet box pressed out of one sheet, and therefore without 
joints. The total weight of this cell was 3 kilos., made 
up as follows :—Active materials of the cell, 900 grammes; 
metal capsules and supports of the same, 750 grammes ; 
electrolyte, 625 grammes; steel box, &c., 725 grammes. 
Total 3000 grammes. 

As electrolyte, a 20 per cent. solution of potassium 
hydrate is employed, which solution must be free from 
acid radicals, organic substances, and carbonic acid. 
Under the normal conditions of four hours’ discharge, 
this cell yields 35 to 40 ampére hours, with a mean 
electromotive force of 1°23 volts. This represents from 
16 to 18 watt-hours per kilogramme of total weight. The 
volume of the cell is 2°9 litres per 100 watt-hours. The 
resistance of the cell increases on discharge; the mean in 
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small cellsis °0035 ohm. Theterminal potential is less con- 
stant than with the lead accumulator cell, and the discharge 
can be continued until this has fallen 20 per cent. The 
standing electromotive force is 1°35 volts, The charging 
electromotive force rises quickly to 1°60 volts, and then 
slowly to 1°80 volts. Figs. 1 and 2 show the curves for 
the two plates. 

The measurement of the potential at the iron electrode 
shows distinctly two breaks in the discharge, one at 
1:2 volts, the other at *90 volts. From the discharge 
curves, Fig. 1, one can see that the formation of the 
plates is completed at the end of seven discharges. Fig. 2 
shows that the nickel electrode has only one discharge 
break in the curve. This electrode possesses its full 
charge capacity at the end of the fifth discharge. 
Theoretically, the capacity of the iron electrode is the 
greater, but the reaction occurring at the nickel electrode 
surface has an effective coefficient of 75 per cent., as 
compared with only 10 per cent. for that occurring at the 
iron electrode. 

The capacity of the cell diminishes only slightly with 
increasing current densities, so that itis especially adapted 
for use on a large scale. By quick discharge after charg- 
ing, the current efficiency of the cell is 95 per cent., and 
the energy efficiency 65 per cent. If one waits twenty- 
four hours after charging the corresponding figures are 
63 per cent. and 42 per cent. respectively. This difference 
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arises from the gas production and self-discharge which 
occurs on standing, due to decomposition of the water in 
the cell. The iron electrodes are acted upon by air so 
that transport of the cell is not without difficulty. The 
reduced iron electrode burns in air, while the oxidised 
electrode oxidises further in the higher oxide, and this 
oxide is very troublesome to reduce again to the metallic 
state. On the other hand, the new secondary cell stands 
rough usage well, and short-circuiting does not harm it. 
After 100 discharges the cell loses only 12 per cent. of its 
original capacity, after 200 the loss has risen to 17 per 
cent. The cause of this depreciation is not yet explained. 

In the discussion on the two papers dealing with “ Non- 
lead Secondary Cells,” Dr. Roloff stated that there were 
more steps than Professor Elbs had indicated in the dis- 
charge of the nickel plate, and that an oxide represented 
by the formula Ni(O H), was also formed. This oxide 
had a black colour, and its existence had not up to the 
present been recognised. The hydrate Ni(O H).,2H, 0, 
is grey, and the non-hydrated Ni (O H), is green. 

The Edison secondary cell, according to Roloff, also, is 
subject to a strong self-discharge with gas production, 
even when protected from the air. 

Professor Cohen, Utrecht.—Notes on explosive anti- 
mony.—This lecture dealt with investigations, details 
of which the author has already published. If a solution 
of antimony trichloride, or of the corresponding bromide, 
be electrolysed, one obtains a deposit of the metal at the 
cathode, which produces a kind of explosion on shock. 
The metal under these conditions heats rapidly, and pro- 
duces thick white vapours. This vapour has been found 
to consist of the antimony haloid compounds in the 
gaseous forms. These compounds under certain con- 
ditions are always separated with the metal at the cathode 
of the cell, the metal holding these in the form of a solid 
solution. The temperature rise which precedes the dis- 
ruptive evolution of these compounds in the form of gas, 
is due to the change in the physical state of the metal, 
and to its passage into some other solid modification. If 
the deposited metal be first strongly cooled, it can be 








powdered without risk of explosion. From this powder, 
however, the antimony trichloride cannot be extracted by 
alcohol or ether, which under normal conditions is a good 
solvent for this compound. The explosive form of 
antimony is only obtained at the cathode under definite 
conditions as regards temperature, concentration, and 
current density, and details of these will be found in the 
author's previously published notes on this subject. The 
fluoride salt of antimony yields a normal depogit of the 
metal, not the explosive form. Finally, the author stated 
that antimony did not stand alone, as generally supposed, 
in respect to this explosive form of the metal, for the salts 
of some other metals, under stated conditions, yielded 
similar deposits at the cathode. 

Professor Engler.— The radio-activity of the hot 
springs in Baden-Baden.—The author lectured upon 
the radio-activity of the thermal springs at Karlsruhe, and 
exhibited a portable apparatus which he had designed and 
constructed for determining the amount of radium in such 
waters. Professor Engler had found more radium present 
in the mud of these springs when much manganese was 
present, and it seemed to him probable that radium 
formed an insoluble compound with manganese in these 
waters. He also thought that the waters might contain 
some new element similar to radium. 


Dr. Brode.— The oxidation of nitrogen by the 
high-tension spark discharge.— When high-tension 
electricity discharges through air with a current 


intensity of about ‘10 ampére, a flame is formed 
which has three distinct zones. The first and inner- 
most of these is a bright and dazzling band of blue- 
light curving outwards; the second zone is of a bluish- 
green colour; while the third is a grey-brown zone, 
drawn cut to a point at the upper edge. The appearance 
of the flame is independent of the materials used, and is 
not due, therefore, to particles of these carried off by the 
discharge from the points of the electrodes. The appear- 
ance of the flame also varies little with the current 
intensity ; but as the electrode distance is increased the 
third zone of the flame increases in size. In air and in 
nitric oxide gas the same reaction occurs, but reversed, 
until a position of equilibrium is attained. This equili- 
brium is dependent upon (1) the number of watts, (2) the 
character of the current, (3) the distance apart of the 
electrodes, upon (4) the cooling of the electrodes, and to 
a lesser extent upon (5) the material of the electrodes. 
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In the hottest part of the flame a high percentage of 
nitric oxide is formed; this, however, is partly decom- 
posed again in the éooler portions of the flame. The 
author showed that the electrical exchanges occurred 
only in the innermost portion of the flame. If a glass 
rod were placed in the zones II. and III. no altera- 
tion of electromotive force or of current intensity 
was observable; but if the rod were placed in 
zone I. of the flame, an alteration in the electro- 
motive force immediately occurred. This explains 
why this zone had the highest ‘temperature. By 
use of the Van’t Hoff equation, Nernst had calculated 
the temperatures, represented by varying percentages of 
nitric oxide. The author found by analysis that in zone I. 
a gas mixture containing 8 per cent.of NO was produced; 
this was equivalent to a temperature of 3700 deg. Cent. 
The proportion of NO present in zone III. is less in pro- 
portion to the nitrogen and oxygen, and the nitric oxide 
which passes from zone I. into zone III. of the flame is 
partly decomposed. The composition of the gases in 
zone II. was not investigated. The author further 
described experiments which showed that ozone was 
formed by the spark discharge through oxygen, this 
formation being due to the heat rays, and not to the 
light rays of the discharge. If the spark is broken by 
means of a magnet or by other means, the cooling of the 
gases is more quickly attained than when the sparking is 
continuous, and the loss of nitric oxide by decomposition 
is less. This method of increasing the yield of NO is 
already in use in some of the experimental plants. 

The meetings at Karlsruhe were favoured by brilliant 
weather, and by a large attendance of notable electro- 
chemists, including Ostwald, Van’t Hoff, LeBlanc, Nernst, 
and Miiller. The next annual meeting of the Bunsen 
Gesellschaft will be held at Dresden in Whit-week, 1906. 
A second meeting is to be held that year at Rome, in 
connection with the International Congress of Applied 
Chemistry, and it is hoped that this will he as well 
attended by electro-chemists as the similar gathering held 
three years ago in Berlin, in co-operation with the same 
Congress. 








THE NILE—RED SEA RAILWAY, 


(From a Correspondent.) 

Ow1ne to the cost of transport to and from the Soudan 
by the Alexandria-Assuan-Wadi Halfa route it was decided 
to construct a railway from a point on the Nile, near Berber, 
to the Red Sea coast, near Suakin, thus reducing the 
distance between Khartoum and the sea by 970 miles. 
This line, although generally called the Suakin-Berber 
Railway, does not start from Berber but from the mouth 
of the river Atbara, which is about 20 miles south of 
Berber; it will run to Port Sudan, which is 30 miles 
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north of Suakin. This port was chosen as the terminus 
on account of its superiority to Suakin as a harbour, but 
since it offered no facilities when it was decided to make 
the railway, Suakin was adopted as the base for purposes 
of construction, and in the meantime, quays, kc., are 
being built at Port Sudan, so that the harbour there may 
be ready for use when the railway is open. The selection 
of the route for the railway was influenced as much by 
the opportunities for future extensions as by gradients, 
earthwork and water supply. This last is one of the chief 
difficulties, as all water for working parties has to be 
condensed from salt water, and to be sent up from Suakin. 

The Suakin-Berber route was unsuitable for several 
reasons. After surveying the country the route vid Khor 
Okwat, Khor Adit, Khor Baramey, Khor Arab, and Khor 
Hudi, was chosen. The highest point on the line is near 
Sinkat, 89 miles by rail from Port Sudan, where the road 
rises to 3020ft. above the sea. The total length of the 
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THE NILE—RED SEA RAILWAY 


railway from Atbara to Port Sudan is 312 miles. A 
single line 3ft. 6in. gauge is employed. ‘The steepest 
gradient between Port Sudan and Sinkat is 1 in 100, 
and between Sinkat and Atbara 1 in 125, whilst the 
sharpest curve is 955ft. radius. The rails are flat-bottomed, 
75 lb. to the yard between Port Sudan and Sinkat, and 
50 lb. to the yard between Sinkat and Atbara. The 
sleepers are of Jarrah wood for 50 miles from Port Sudan, 
but beyond that they are of steel. One fiat and one 
angle fish-plate are used. The rails are fastened to the 
wooden sleepers by spikes without bearing plates, 
and to the steel sleepers by keys. The points will be 
bolt-locked and interlocked with signals. 

The heaviest part of the earth work is in the section 
between Port Sudan and Sinkat, on which section 
also most of the bridges are found. ‘These are all 
“through” bridges, and there are in all forty-two 
spans 110ft. in the clear, and thirty-nine spans 55ft. in the 
clear. Besides these there are ninety-five 15ft. open- 
ings and 160 5ft. openings crossed by steel girders on 
small masonry piers. 

The labour used for laying rails and sleepers, &c., is 
chiefly Sudanese ; the men have for the most part been 





| for earth work are chiefly Arabs from the Nile districts 
between Assian and Khartoum. The nomad Arabs of 
the Suakin hills were tried for six months on a cutting; 
and also for two months at Suakin, but they would not 
do regular work and had to be replaced. 

A certain amount of material was available at the 
Atbara end of the line, and this has been laid from that 
end, but want of water along that part of the route and 
the greater cost of transport up the river, as compared 
with that by sea to Suakin, prevented more being done 
there. 

A start was made at Suakin in August, 1904, but owing 
to the unsatisfactory labour of the nomad Arabs very 
little progress was made for two months. Work, however, 
began in earnest in October, 1904, and 170 miles were laid 
altogether up to June Ist. Railhead is now advancing at 
a rate of about 1500 yards a day, but the laying of the 
rails will probably not be finished before March, 1906, as 
allowance has to be made for the rainy season and for 
the month of Bairam, during which Mohammedans can- 
not work well, as they fast all day. 

The bridges will not be finished by March, 1906, so 
that a certain amount of damage may be expected during 
the rains in November and December, 1905. If, as 
occasionally happens, there is not much rain, the laying 
of the rails may be finished a few months earlier. 

The rolling stock of the railway consists of twelve 
locomotives, “heavy” type, for use between Port Sudan 
and Sinkat; fifteen locomotives, “light” type, for use 
between Sinkat and Atbara; three shunting engines; 
ninety covered wagons, 25 tons capacity—these are being 
used without sides and roofs temporarily; sixty-eight 
high-sided wagons, all steel, 25 tons capacity; eighteen 
brake vans, twelve cattle wagons, six saloons, six inspec- 
tion cars. The above are all double-bogie wagons. Two 
steam locomotive cranes, 10 tons; one hand breakdown 
crane, 15 tons; twelve wagons, 5 tons capacity, four- 
wheel; and six cattle wagons, four-wheel. The above 
stock will be used on the line when it is finished, and part 
of it is now in use during construction. All the stock is 
fitted with the automatic vacuum brake. 








NEW YORKSHIRE COLLIERY. 


An event of great interest in connection with the South 
Yorkshire coal trade was consummated on Monday last by 
the cutting of the first sod of Earl Fitzwilliam’s new colliery 
at Elsecar, near Barnsley, on his lordship’s own estate. The 
site of the new shafts is near to the Great Central Railway 
and close to the canal. A good deal of the preliminary work 
connected with the surface plan has already been done. Two 
25 horse-power engines have been provided for sinking pur- 
poses, and the necessary carpenters’ and smiths’ shops have 
been provided, and arrangements have been made for making 








with the Sudan Railways since 1896. The labourers used 


the head gear and other appliances for fitting out a colliery 
of the mort modern type. Lord Fitzwilliam’s ancestors have 
long worked coal on their own estate, and, with one never-to- 
be-forgotten exception, the relations between them and their 
miners have been of the most amicable character. The 
rupture was, perhaps, one of the most remarkable which ever 
appeared in the annals of mining; and, at the time, 
called forth considerable comments throughout the county. 
In 1873 the Low Stubbin Colliery, Elsecar, worked 
by the present LEarl’s grandfather, was laid idle by 
the miners because one of their number would not 





become a member of the South Yorkshire Miners’ Asso. 
ciation, and because they did not consider the house coal 
supplied to them gratuitously to be sufficiently good. A 
letter, making known the men’s intention to force the man 
to become a member of the Union, was sent to Mr. Hartopp, 
the manager. His Lordship closed the pit and summoned 
the miners to Wentworth House, where he addressed them 
in unmeasured terms, declaring he never read a more 
iniquitous letter than that, and denounced it as a crime of 
the most cruel kind, and intimated his intention of protecting 
any of his workmen from such interference, but allowing them 
to form any lawful association if they sought fit to do so. 
The Miners’ Association considered the setting down of the 
pit as wrong, and Mr. Normansell, the then miners’ agent, 
was deputed to go to London and present an apology. He 
did so, but his Lordship refused to accept an apology from 
Mr. Normansell as secretary, saying he would not allow any 
man to come between him and his men. The services of the 
late Lord Halifax were enlisted on behalf of the men, and he 
addressed a letter to his Lordship. The matter was eventu- 
ally settled, and the whole of the miners employed by his 
Lordship were summoned to Wentworth. About 2500 of the 
miners assembled. His Lordship again addressed them, and 
was seen chatting with many of his oldest miners, and even 
with the man Vaughan who wrote the letter which was the 
principal cause of the crisis. Since that time the most 
amicable relations have existed between master and men, 
and many look upon Monday’s proceedings as a new source 
of life to the coal industry of Elsecar. 








16-TON ELECTRIC GOLIATH CRANE. 


A THREE-MOTOR 16-ton electric Goliath crane, which has 
recently been constructed by Messrs. John H. Wilson and 
Co., Limited, of Liverpool, is shown in the above illustration, 
which is practically self-descriptive. All the motions of the 
crane are electrically driven and controlled by one man from 
the cabin built in the centre of cross girders of the Goliath, 
each motion being worked by separate motor. The crane is 
designed for the following speeds :—Lifting, 16 tons, 15ft. 
per minute ; cross traverse, 100ft. per minute ; longitudinal 
travelling, 250ft. per minute. The electric outfit is arranged 
for a three-phase alternating current at 400 volts. The 
framework of the crane is constructed entirely of steel plates 
and angles. The gearing is machine-cut out of the solid, 
and all the bearings are fitted with adjustable gun-metal 
bushes. The Goliath was recently tested with about 20 per 
cent. above the workimg load, and is, we understand, working 
satisfactorily. 








E:xpERIMENTS by Mr. M. F. Holliday, of the Littleburn 
Colliery, have revealed the fact that a 100-volt 16 candle-power 
lamp is capable of causing smoke to rise within three minntes 
when embedded in coal dust, or may cause flame within twenty- 
five minutes when laid on the top of coal dust, says the Times. 
Again, the investigations recently conducted by Mr. H. Hall, one 
of H.M. Inspectors of Coal and Metalliferous Mines, proved the 
generation of heat to be so rapid when a 16 candle-power lamp 
was placed upon and partly covered by coal dust that explosion of 
the bulb occurred at the temperature of 450 deg. Fah. within four 
minutes. His experiments further showed that when the heat 
had increased to a certain point spontaneous combustion began to 
operate, and the temperature continued to rise until the coal 
caught fire, although the lamp had been removed for some time. 
Thus it becomes evident that a miner may lay down his lamp for a 
few minutes, and, taking it u h py may peacefully resume work 
without knowing that he has Tai a train that will presently fire the 
mine, and so involve him and his comrades in destruction, 
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EXPERIMENTS ON THE EFFECT OF DEPTH 
OF WATER ON SPEED, HAVING SPECIAL 


BUILT.* 
By HaRo_p Yarrow, Student. 


550 to 600 tons, and the stipulated speed was 254 knots. 
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Fig. 1 





seemed little prospect of the speed being realised with the horse- 
power contemplated. Progressive trials were made over the 
Maplin measured mile with the destroyer Usk, and when the 
speed approached that guaranteed a very small advance of speed 
was obtained for a considerable increase of power. Other con- 


tractors experienced similar difficulties, except those who ran their 


trials on the Skelmorlie mile, where there is a depth of water of 
about 40 fathoms, this being far in excess of what is available on 
the Thames or on the East Coast. As all the boats were nearly 
identical, the conclusion arrived at was that the variation in results 
was due to the difference of depth of water in which the trials 
were run. The injurious effect of shallow water on speed has been 
frequently dealt with by various authorities, including Sir William 
White in his ‘‘ Manual of Naval Architecture.” 

Having failed to get their speed on the Maplin measured mile at 
the mouth of the Thames, Messrs. Yarrow and Co. erected mile 
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Fig. 2 


posts on the cliffs near Dover, off which they successfully ran 
their first four destroyers of the River class, Although the depth 
available there was not the most suitable, it was better than that 
of the Maplins, where there is a depth of 50ft. at low water, and 
the vessels were able, after the measured mile runs had been 
made, to get into deep water off the Goodwin Sands very quickly, | 
Thus the greater part of each trial was made under favourable 
conditions as regards depth. 

The East Coast firms were in the same difficulty, and after a 
long series of trials they added to the height of their mile posts, 
so that they might be seen further from the shore, where deeper 
water enabled them to get through their trials. I believe they 
found that with a depth of water of 100ft. or less the guaranteed 
speed could not be obtained, but when the depth was 120ft, or 





* Read at the Summer Meetings of the Forty-sixth Session of the 
Institution of Naval Architects. 
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SPEED CURVES, TANK AND SEA 


mouth of the Thames, and the main object of these experiments 
was to ascertain whether it would be possible to obtain as guod, or 


nearly as good, 2 result on the Thames as elsewhere. 


It will be seen that the most noticeable feature in each curve is 


a distinct hump where the rise of speed is very small in compari: 


son with the increase of pcwer, and there are places in the curve 


where the rise of speed is great in proportion to the increase of 
power. This was confirmed by a progressive trial made by us ‘with 
a destroyer of 400 tons in a depth of 40ft., and Fig. 2 shows that 


when the pressure was increased from 1001b. to 125 1b. there was 


only half a knot rise of speed ; but when the pressure was in- 
creased from 125lb. to 1501b. a rise of five knots was obtained. 
This diagram also shows the inclination of the vessel and the 
approximate height of the stern wave, and it is noticeable that the 


more the speed could be realised. These results clearly show the | at a critical 
importance of depth, and the conclusion we also came to was that | were run in deeper water the hump had not made itself appreciab) 
a depth of at least 120ft. was necessary to get the guaranteed | felt, though it would have done so at higher speeds, aly 
REFERENCE TO DESTROYERS RECENTLY | result. As such a depth of water was not available in the Thames, | experiments show some interesting features in the 
| my father determined to make further investigations, both by | Based on these, when the depth of water is 45ft. 
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the forms of the curves, There are other differences between the 
trials of models and actual vessels, which will be dealt with in the 
paper by Mr. Marriner, all of which tend to indicate that for the 
purpose of future investigations, especially those at very high 
speed, the results obtained with models must be accepted with 
caution, 

At the same time that the model experiments were being 
conducted, progressive trials with a destroyer were made on a 
course which had been selected at the mouth of the Thames. It 
was about seven miles long, and had depths of water varying from 
20ft. to 100ft. Runs were made with 40 lb. pressure at the 
engines, 60 Ib., 80 1b., 100 lb., 120 Ib., 140 lb., 160 1b., 180 lb., 
and 200 lb. These pressures were very accurately regulated by 
an attendant controlling the stop valves on the steam pipe, a 

surplus pressure always being 
maintained in the boilers. The 
exact position where these trials 
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were made is shown in Fig, 4. 
Four tugs were placed at fixed 
positions, A, B, C, D, so as to 
enable the steersman to keep a 
uniform course each time, The 
following observations were taken 
every minute:—The revolutions 
of the engines; the inclination 
of the vessel—read from a 20ft. 
level; see Fig. 5—the height of 
the stern wave, above or below the 
deck at the stern; and indicator 
i diagrams twice on each run, All 
the observers had their watches 
carefully setat the commencement 
of the experiments, and the time 
of each observation was recorded 
on cards specially prepared for 
the purpose. The variations of 
revolutions on each run, with a 
constant pressure, were taken asa 
guide to the resistance, in pre- 
ference toindicator diagrams. In 
the first place, it is well known 
that discrepancies frequently 
occur with diagrams; and, 
secondly, diagrams could not be 
taken sufficiently often. On the 
other hand, any increase or 
reduction of resistance to the 
vessel would almost instantly 
show itself by a reduction or 
increase of the revolutions. For 
some reasons it would, no doubt, 
have been better to have had 
runs for longer periods over 
uniform depths, if such could be 
found, as it takes a certain 
amount of time for the boat to 
settle down under the varying 
conditions of depth; but, by 
the system adopted, the dis- 
placement of the boat, the state 
of the boat’s bottom, the state 
of the weather, the condition of 
the machinery, and the efficiency 
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Fig. 4—MR. YARROW'’S MEASURED COURSE 


marked increase of the inclination and stern wave occurs at the 
periods where the power increases-so rapidly, but with a very small 
rise of speed. Fig. 3 gives this progressive trial plotted alongside | 
corresponding curves found by model experiments, In these | 
curves the effective horse-power is taken as 62 per cent. of the | 
indicated horse-power, which percentage is not constant for all | 
speeds, but with suitable propellers should be highest at full power. | 
It will be seen, however, that the humps correspond very closely. 
From Fig. 1 it will be noted that the hump occurs at later periods, 
and is less pronounced when both the depth of water and the | 
speed increase, 


of the crew wereconstant through- 
out each run; and therefore the 
effect of depth could be very 
accurately recorded by its in- 
fluence on the revolutions. 

Figs. Nos. 6 to14, page 69, illustrate the results of these experiments 
and are deserving of careful study, They show the varying depths 
of the river, the revolutions per minute, the inclination of the boat, 
and the approximate height of the wave in relation to the stern. 
It will be seen, for example—see Fig. 9—that when working at 
1001b. pressure and at approximately 19 knots speed, in passing 
from a depth of 55ft. to a shallow of about 24ft., the resistance was 
enormously increased, which fact is shown by the revolutions—the 
pressure of steam being constant—falling from 278 to 250. 
Simultaneously, the inclination of the’ boat was augmented from 


2hin, to nearly Sin. in 20ft., and the height of the wave at the 


There is no doubt that the difficulty at first experienced with | stern increased. Referring to Fig. 13, it will be seen that, when 
the trials of the River type of destroyers was due to the depth of | working at 180]b. pressure and at approximately 27} knots speed, 


water where the trials were made being such that the hump came | there was no increased resistance when running in a depth of from 





int for the speed required, and that when the boats 


hese model 
+t nistance, 
| tank experiments, and by actual trials with destroyers themselves, | same power for a speed of 22 knots as for 20 Jag Se 
| There being no tank in this country available for such experiments | although the engines may be capable of developing the necegsan’ 

About three years ago the British Admiralty placed orders with | to be carried out for private firms, the North German Lloyd were | power for 22 knots, that s * 
several firms for destroyers of a new type, having heavier scant- | asked to make them in their tank at Bremerhaven, where they had | running in 45ft.; because, to get over the hump at 20k 
lings than had been previously adopted. These vessels were | carried out other experiments for us on previous occasions. They | engines would not be able to indicate sufficient 
termed destroyers of the ‘‘River Class,” being named after various | were furnished with the exact lines of the destroyer, and were | view that the revolutions would be less at the slower speed, If 
rivers in Great Britain. Their displacement on trial varied from | asked to test the resistance of the vessel at a displacement of 600 | however, the 22 knots were once reached it could be maintained, ’ 
5 | tons and also at 450 tons, at a depth of 20ft. and upwards. Fig. 1 | . 
t Calculation, based on previous trials of destroyers, led to the | shows the results thus obtained of speed and effective horse-power | these, it s 
belief that there would be no difficulty in obtaining this speed with for depths of 20ft., 30ft. 45ft., 60ft. and 90ft. for the 600-ton dis- | without the propeller, and it is not unreasonable to suppcse that 
7000 horse-power. When the trials commenced, however, there | placement: 90ft. is the greatest continuous depth available at the | the action of the propeller might have an appreciable effect tone 
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; i curred at a depth of were a forward tank or not. He was ‘‘using from the after petrol 
a bo a ene eee LETTERS TO THE EDITOR. tank in going out.” And from the evidence of the master of the 
r From the foregoing experiments it follows that, in selecting a (We do not hold ourselves responsible for the opinions gq our trawler Chanticleer, ‘From the time of the shouting to the dis- 


for a trial, the main point is not necessarily to get deep | 

=, if unfortunately deep water is not obtainable, but to aim 
at a depth in which the position of the hump is. well clear at the 
required speed. It should be noted that the inclination of the 
yesse! taken in conjunction with the revolutions gives a very fair 
estimate of the depth of waier for depths varying from 20ft. to 
100ft., and this might be turned to useful account for navigating 

urposes. For per 9” ome if the destroyer be running at about 19 

nots—Fig. 9—and the officer in charge does not desire to go nearer 
the shore than 24ft. depth, immediately the inclination rises to 
4}in, in 20ft. he knows that his limit is being approached. 

To carry out this method of arriving at the depth successfully, 

roper data of the characteristics of each vessel must necessarily, 
y the first place, be obtained, Assuming that that is done for vessels | 
such as torpedo boats or destroyers, the depth of water under the 
boat can at any time be approximately arrived at. 

Fig. 15 illustrates the maximum inclination recorded during the 
experiments with the 400-ton destroyer. 

Although not directly bearing on this subject, it may be of 
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Fig. 5-INCLINATION INDICATOR 


interest to the Institution to hear of the efforts which were recently 
made with a view to induce the Admiralty to arrange fora suitable 
measured mile off the Goodwin Sands, on one side of which, near 
the East Goodwin lightship, there is ample depth for getting 
reliable data of trials of vessels, 

There appears to be a good deal of mystery as to the character 
of the Sands, and in order to get accurate information on the 
subject, not only were exhaustive inquiries made in the neighbour- 
hood as to what had occurred on the Sands during the last fifty 

ears, but a 3in. tube was sunk in them as an experiment. It will 
seen by the illustration—lantern slide—that the tube was forced 
down by a monkey : it was driven into the sand to a depth of 80ft. 
There is certainly no difficulty in erecting posts on the Sands, and, 
to judge of their firmness, it may be stated that the monkey, 
which weighed 300 1b., was allowed to drop 4ft., and at every blow 
the tube, towards the end of the operation, was only driven in lin. 
Unfortunately, the tube was left with a length of 24ft. above the 
surface of the sand, and this has since been broken off by the con- 
tinual bending of it due to the action of the waves. 

From the foregoing experiments the importance of a reliable 

measured mile will be clearly seen, and, as there isa depth of 
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180ft. within a short distance of the Goodwin Sands, I respectfully 
submit it would be of considerable value if a measured mile were 
fixed at this a, as it would enable the Admiralty to obtain more 
accurate results for vessels from Chatham, Sheerness, and Ports- 
mouth, and also for vessels constructed on the Thames, 

In conclusion, I should like to express my great appreciation 
and thanks to those of my friends at Poplar who have assisted in 
the foregoing experiments, 








ACID-PROOF VARNISH.—A new acid-resisting varnish called 
“Yar Ring” has recently been introduced by Messrs. Edwin | 
Cooper and Co., Limited, of 88, Leadenhall-street, E.C. It is | 
claimed by the makers that this varnish will permanently resist ( 
the action of sulphuric acid, and that it is also not liable to peel off, | 
even after prolonged use. It is therefore stated to be specially 
oe for painting bars used in connection with accumulator | 
work, 1t is well known that when charging secondary batteries | 
acid vapours are pre: off. These are deposited on copper bars, in 
the shape of small globules, which finally coalesce into large drops, | 
and become concentrated by evaporation. The drops frequently 
contain as much as 40 per cent. of acid. It is put forward as a 
special feature of ‘Yar Ring” that it does not contain any 
sulphuret of carbon, a substance which is injurious to the | 
attendants, The varnish has, so we understand, been well tested, | 
and the results are said to have been most satisfactory. 


THe PuysicaL Society or Lonpoy.—At the meeting of the | 
Physical Society of London, which was held on June 30th, a aper 
was read by Mr. D. Owen on ‘‘ The Comparison of Electric Fields 
by Means of an Oscillating Electric Needle.” Dr. R. T. Glaze- 
brook, F.R.S., Past-president, was in the chair, This paper 
describes experiments which show how an ‘electric needle” may 
be used to measure electric fields ina manner similar to that in | 
which a magnetic field is measured by an oscillating magnetic | 
needle, The needles used were cylindrical in form, and made of | 
aluminium or brass. They were suspended by quartz fibres 3in. | 
or din, in length. The couple on the needle, when disturbed from 
the direction of the field, is proportional to the square of the field | 
strength, For small displacements the needle vibrates isochron- | 
ously, the frequency being proportional to the electric force. It 
has also the advantage that it may be used in alternating as well 
as steady fields, and may be applied to illustrate many of the laws 
of electrostatics, With regard to the effect of the dimensions of 
the needle upon the frequency for a given field, while the restor- 
ing couple decreases rapidly with decrease of size, yet the moment 
of inertia decreases more rapidly, so that the smaller the needle 
the greater the frequency and also the smaller the disturbing 
effect, The paper concluded by pointing out that an electric 
needle suspend between a pair of parallel plates forms a simple 
means of measuring high voltages, since the frequency of vibration 
\s simply proportional to the voltage between the plates, 


| 








correspondents, 





LOUGHER ACCIDENT. 


Sin,—In the case of Davies 7. Great Western Railway, concluded 
on Friday week last at the High Courts, London, the defendant 
company put forward a theory that the coupling-rod was broken 


| under ordinary running, and that the sudden breakage, throwing 


the wheels out of balance, caused the leading wheels to leave the 
road. Also that the broken coupling-rod would not fall out of line, 





but would be maintained approximately horizontal, so that it 
would not foul either the road or footplate. The action of the 


ap nce might have been half a minute.” 

here were eight extra men on board, and from the expert 
evidence we find that it was usual for six men to go forward after 
the boat started steaming, and had they done so it would have 
produced an inclination of one degree. And following the 
evidence of Commander S. S. Hall—‘‘ The boat had less buoyancy 
than is supposed to be the case.” 

From the surgeon’s evidence—‘‘ The burns were ante mortem, 
Death was due either to shock or to poisonous gas ” (carbon mon- 
oxide), There was no evidence as to whether the forward hatch 
was closed from the time of starting, and no questions were 
asked regarding it. The large amount of water found in the 
boat, and the fact that the conning tower hatch was found 








DIAGRAM OF SIDE 


jointin the trailing coupling-rod would thus be equivalent toa 
solid rod, in holding up the broken coupling-rod end. I enclose 
a tracing showing a diagram of side rods and engine, on which I 
have marked the unbalanced weights. 

The knuckle joint weighs about 401b., and supports half the 
unbalanced weight of trailing-rod, hence the total weight in 


132 _ 106 Ib, 


knuckle joint equals 40 + 5 


The unbalanced weight of coupling-rod up to point of break is 
1321b., centering at 3ft. 9}in. from driving wheel pin. The area 
of the coupling-rod at smallest section is 34in. by l}in., and the 
material is faggoted iron, tested since accident, and found to 
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have 22 tons tensile strength. Revolutions of wheels at 30 miles 
per hour, 168 revolutions per minute, and at 60 miles per hour 336 
per minute, 

Allowing ;;in. clearance for bushes in crank pins, which would 
make the twoportions of the trailing coupling-rod 7 ,j;in. and 7 -5;4in. 
long respectively, I find the pin in knuckle joint could be moved 
fin. above and jin. below centre line, as shown in line diagram. 

I shall be greatly obliged if some of your more experienced 
technical ers can inform me at what speed the trailing 
coupling-rod would break, and also what would be the force, 


| putting together the crank pins in the driving and trailing wheels, 
| when the eee was running at 30 and 60 miles an hour, with a 


broken rod, 

strain or not. 
If the clearance of bushes or crank pins be assumed to be nil, 

I understand that the stresses set up and tending to draw to- 

gether the crank pins of the driving and trailing wheels would 

become incalculably great. JOSEPH THORNHILL, 

Engineman, London and North-Western Railway, 

Swansea, July 12th. 


isregarding whether the coupling-rod would bear the | 
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RODS AND ENGINE 


closed, induce the suspicion that the water must have entered by 
some road other than the conning tower hatch. 
But whatever caused the sinking of the boat, there cam be no 


| question as to what caused the death of the men. On this head the 


medical evidence is practically conclusive. 

From an examination of the evidence it would seem that when 
the boat dived the petrol engine was immediately stopped and, 
later, the electric machinery was started. Some sparking occurred 
at the starting of the electric motor, and this ignited — vapour, 
which had accumulated on the floor of the boat. e explosion 
followed, which caused the loss of fourteen lives. 

If there had been no explosion, the conning tower hatch having 
been closed, it is possible that the crew may have recovered control 
by blowing out tank No. 2, and brought the boat to the surface 
again by the aid of the electric motor; or, as an alternative, the 
boat could have been raised by salvage opéwations before the air 
was exhausted, and there need have been no loss of life. 

In any case, even assuming this was not the precise series of 
occurrences immediately preceding and following the sinking of the 
vessel, there is practically no doubt that the loss of life was due to 
an explosion, which explosion was caused by petrol vapour. 

This is not the first explosion that has taken place on British 
submarines owing to the use of so inflammable a fuel. Surely, 
therefore, the time has come for the Admiralty to reconsider the 
whole question of the use of so dangerous a fuel on board 
submarines. 

These small craft are in the very nature of things sufficiently 
dangerous as they are, without adding to the risk a wholly 
unnecessary danger of death by explosion and burning. Numerous 
fires have occurred in this country and abroad, upon all kinds of 
motor boats using petrol, and the risk and danger are sufficiently 
great from the volstile and inflammable fuel to boats propelled on 
the surface. 

It is quite an unnecessary risk to inflict on the crew of a sub- 
marine that of death by explosion, and burning, in addition to 
that by drowning, pent up as the men were without possibility of 
escape at the bottom of the sea. 

The heavier product of petroleum, kerosene, or paraffin has been 
proved by a number of makers of oil engines to be a perfectly safe 
fuel for propelling marine engines. There are many marine 
engines now in regular use employing the ordinary kerosene or 
paraffin oil, commonly known as heavy oil, and the sooner the 
Admiralty adopt this fuel to propel submarines and submersibles 
the sooner will the public feel that one wholly unnecessary risk to 
these craft and their crews has been eliminated. 

The use of the safer fuel in place of petrol will also engender a 
greater feeling of confidence in the crews of these boats regarding 
their safety when submerged. 

Under circumstances such as those which occurred on the A 8, 


| there would have been no explosion, and the men, although in a 


foundered vessel], would, in all probability, have been perfectly 


| safe, 


SUBMARINE A8, 

Str,—Submarines, or at all events, British submarines, seem to 
be peculiarly liable to accident. It is true that accidents occur in 
submarines and submersibles built by foreign Governments, but 
unless the respective Admiralties manage entirely to suppress their 
mishaps, then the number of serious accidents that fall to the lot | 


| of the British submarine is greater in proportion to the respective 


numbers employed than that which occurs in foreign navies, 

The Admiralty quite rightly withhold all information from the 
public as to the construction and working of submarines and sub- 
mersibles, but it may be doubted if this extreme reticence should 
be carried so far as to also keep the public in ignorance of the | 


| causes of the accidents. 


Although we have before us the judgment of the court martial, 
nevertheless we have little definite information to assist us in any 
consideration of the disaster to the submarine A 8 beyond that | 
given by the experts in the inquiry, and this is inadequate and 
misleading.—misleading because there was clearly the intention 
to lead the public.mind by the unnecessary dwelling upon 
immaterial issues from the main and real issues. Practically | 
nothing was said about the water finding its way in by the forward 
hatch. It was generally believed and accepted after the disaster 
that this hatch was open just prior to the dive. Captain Bacon's 
evident desire to attribute the presence of so much water in the 
submarine partly to a leaking rivet was far from being carefully 
considered, as it is clear that it would require a much greater | 
length of time than we have to deal with, viz., a few minutes just 
before the sinking, to allow so much water to pass through so | 
small an aperture as this. 

The following items are culled from the evidence given at the | 
inquiry :—Lieutenant Candy stated that only one of the fourtanks ' 
contained water after blowing out. It was not stated if No. 2 


As has been rightly remarked, ‘“‘ the use of petrol on submarines 


| renders these boats more dangerous to their own crews than to a 


possible enemy,” and when the only objections to the use of the 
safer fuel that can be urged are a slightly increased cost of the 
engine, and a slightly higher a on board the boat, it is 
to be hoped that the change will be made without delay, particu- 
larly as it may be possible to convert the existing engines to the 
use of oil. 

The oil engine has the further advantage in addition to that of 
safety in that it uses a fuel which is cheaper than the more 
dangerous fuel, 

Thanet House, Strand, J. D. Roots. 

July 19th. 





EXPANSION OF STEAM. 

Srr,—Your correspondent ‘‘G, F.” asks for the solution of a 
problem about steam escaping from a cylinder through an exhaust 
port of the same sectional area as the cylinder. He does not state 
the nature of the medium into which the steam escapes, If this 
medium has a density anything other than insignificant compared 
with the density of the steam, then the wave produced in this 
medium will, I think, render the problem a complicated one. 

If the steam escapes into a vacuum, a roughly approximate 
result could, I believe, be obtained as to the time taken by the 
steam remaining in the cylinder at the end of the period in question 
to arrive at the given pressure. All the steam would not arrive at 
the lower pressure at the same instant—not by a long way. 

I should be glad if your correspondent would state if a solution 
of the problem as narrowed down by me would be of any practical 
use. “If itis, I should be glad to show him how to ob aia this 
solution—a rough approximation only, as aforesaid. 

Manchester, July 15th, R. M. Nernson, 
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FIRE ENGINES FOR DEVONPORT 
DOCKYARD. 


Two new steam fire engines have just been constructed by 
Messrs. Merryweather and Sons, to the order of H.M. 


Admiralty, for the protection of Devonport Dockyard. These | 
| Motor-driven implements, with petrol and other fuels, were a 


machines, which are of the makers’ patented ‘‘ Gem ”’ type, 
are each of a capacity of 450 gallons per minute. The frame 
of each engine is of steel, carried on horizontal springs, 
wrought axles, and high iron wheels. The boiler is of the 
usual water-tube type, designed to raise steam from cold 
water in four minutes, and to produce a working pressure of 
100 lb. per square inch in from seven to eight minutes from 
time of lighting the fire. The machinery consists of a pair 
of inverted steam cylinders, driving two double-aeting pumps 
direct, slotted crossheads being interposed in the pistons to 
drive a crank shaft carried in bearings formed in the pump 
casting. The pump, which is cast, with all water passages, 
in one piece of gun-metal, is fitted with rubber disc valves, 
the whole of which can be got at by removing one cover. A 
bye-pass is fitted between the suction and delivery passages, 
enabling the engine to be worked at normal speed with a 
small watersupply. A long stroke feed pump is worked from 
one of the crossheads, and can draw from the main pump 
or froma bucket. An injector is also fitted, and takes its 
suction from a tank supplied through a ball valve from the 
main pump. Themachinery being at the rear, with the fire-door 
also at back of boiler, stoking can be done while the engine is 
travelling, and, at a fire, the engineer can attend to engine, 
boiler, and hose connections, without leaving his position 
behind the footplate. A large hose box with hinged foot- 
boards is fitted in front of the boiler, forming seats for the 
firemen, under which the suction hose is carried in suitable 
brackets. There are two deliveries, with valves, and breech- 
ings are provided so that four jets can be thrown simul- 
ew if required. A view of one of the engines is given 
above. 








HIGHLAND AND AGRICULTURAL SHOW 
AT GLASGOW. 


THE annual show of the Highland and Agricultural Society 
took place this year at Glasgow, and extended over four days, 
viz., from 4th to 7th inst. Including this year’s Exhibition 
the Society has held seventy-eight great shows since its for- 


Society’s activity. 
ground of the Glasgow Agricultural Society at Scotstown ; 
ideal both as regards readiness of access and facility and con- 
venience of arrangement. The area available for exhibits, 
however, was somewhat smaller than is usually at the disposal 
of the Highland Society, and this necessitated some curtail- 
ment of the space allotted to individual exhibitors in the 
implement section. This naturally had the result of 
minimising redundancy in exhibits, and this, together with 
the advantage of a more compact and more easily inspected 
display, formed a grateful boon rather than a drawback 
to the visitors, if not to the exhibitors themselves. In 
the matter of thestock departments of theshow, also, the exigen- 
cies of the situation entailed extra scheming and attention 
to detail, and the whole arrangement, carried out under the 
direction of Mr. James McDonald, the able secretary of the 
society, resulted in a strikingly varied and comfortably 
‘* negotiated ’’ show, alike as regards stock, implements, and 
machinery in motion. The attendance of the public during 
the four days was, on the whole, satisfactory, the weather 
being highly favourable, and the ‘‘ takings’’ commensurate 
with these conditions, although smaller somewhat than those 











at the Perth display last year. In the implement and 
machinery-in-motion sections close on 220 firms were repre- 
sented, involving the display of approaching 1900 exhibits 


| In only a very few instances was there anything like novelty 
| characterising the items, and to some of these special refer- 


ence, with illustrations, may ba made in future issues. 


feature of the display, and it goes without saying that gas 
and oil engines were strongly in evidence, most of the well 
known makers being represented in attractively arranged 
stands. 

According to the Highland Soeiety’s custom, a series cf 
trials with certain implements was arranged for and carried 
out, upon which exhaustive expert reports are being prepared. 
On this occasion the appliances selected for test were swathe 
turners and gas engines worked from suction gas producers. 
In the case of the former, five entrants were put through 
tests on a farm in the neighbourhood of Glasgow ; and in 
the case of the suction gas engine trials, six well-known 
engineering firms installed plant within an enclosure in the 
grounds. These firms were the Campbell Gas Engine Com- 
pany, Limited, Halifax; the Industrial Engineering Com- 
pany, Hyde, Manchester; Tangyes, Limited, Birmingham ; 
the National Gas Engine Company, Ashton-under-Lyne ; 
Crossley Brothers, Limited, Manchester; and the Acme 
Engine Company, Limited, Glasgow. The competitive plant 
in most cases was supplemented by separate and most 
attractive displays of the several companies’ engines at other 
portions of the machinery-in-motion section. 

The competitive suction gas plant trials extended over 
three days, and on the completion of same a preliminary 
report was issued, thus placing in the hands of exhibitors 
and visitors a few general particulars as to some of the chief 
results obtained, without, however, representing in any way 
the final finding of the committee, whose complete and 
authoritative report, as has been stated, will be published 
later. Pending the issue of the report in question, we give 
some abstracts from the preliminary statement. Three 
plants—the National, the Tangye, and the Campbell Com- 


| pany’s—completed the full and half-load trials without a stop 


of any description. The report states that each plant was 
required to undergo a full and half-power trial of not less 
than ten hours, also a light-load trial for a period of five 
hours. In the light-load trial the coal consumption was not 
measured, as the object was rather to ascertain the capa- 


| bilities of the producers to supply gas to the engines when 
| running without any load. 


mation into a corporate institution in 1784, and this is the | light-load trial satisfactorily. 


twelfth occasion on which Glasgow has been the venue of the | 


The site of the display was the permanent | 
| obtain reasonably correct results as to fuel consumption, 


All the plants completed the 

A further test was made to 
ascertain the time required to get a plant up to full working 
load, starting with producer empty and cold. In order to 


every possible precaution was taken to bring the fuel, &c., 
in each producer at the end of a trial into the same con- 
dition as at the ‘beginning. Considerable difficulty was 
experienced in this connection, as the design of most of 
the producers is such as to render it almost impossible to 
gauge accurately the state of the fire as to ash and clinker. 
There was no difficulty in removing the ash, &c., from the 
immediate vicinity of the fire-door, but in the majority of 
the producers it was impossible to extract the ash, &c., from 
the back of the fire without bringing down most, if not all, 
of the fuel in the producer. Scotch anthracite ‘‘ peas ’’ coal 
was used throughout the trials. At the end of the first three 
days’ trials the producers were emptied and examination 
made for clinkering. Very little clinkering was found in any 
of the producers. By making the duration of each power 
trial ten hours, it was considered that any error in arriving 
at an estimate of the fuel consumption would be minimised. 
Nevertheless, in view of the extraordinarily small amount of 
coal used in some of the plants, attention is drawn to the 
fact that the figures given in the report may be slightly 





$< 


under the true value, though the degree of error, it is averred 
cannot be large. , 

In all the circumstances, it does not seem to us fair 9 
expedient to reproduce any of the figures given in the tab : 
lated results which have been arrived at, apparently a 
many interfering conditions, and hurriedly analysed poe 
presented for preliminary purposes. We will await ‘the 
further and complete report, giving the final conclusion 
promised by the committee, ‘ 








CATALOGUES. 


C. W. Hunt Company, West New Brighton, New York 
Cataloguo No. 054 is an interesting pamphlet entitled “ Manila 
Rope Transmission and Hoisting.” = 

Ep. BENNIS AND Co., Limited, Bolton.—A pamphlet entitleq 
‘Cheap Steam” is devoted entirely to the Bennis stoker and 
compressed air furnace, 

TEMPLER AND RANOE, Limited, Coventry.—The latest of this 
firm's neat advertising pamphlets gives the features of the T.R 
patent stop valve for steam mains and engines, which is already 
well known, y 

JOHNSON AND PHILLIPS, Old Charlton, Keut.—A handy price 
list of cables for electrical work has been issued by this firm 
Contractors will find the blank pages at the end of the book 
useful for notes, 

JOsErH KAYE AND Sons, Limited, Lock Works, Leeds.—New 
price list of Kaye’s oil cans, In the list are contained particulars 
of a seamless spout ; a new valve and spout attachment ; and a 
new valve thumb button. 

R. Y. PICKERING AND Co., Limited, Wishaw, near Glasgow,— 
This little pamphlet contains illustrations of railway carriages 
wagons, trucks, and wheels made at these works recently, The 
letterpress is given in French, Spanish, and English, 5 

_Ruston, Procror anv Co., Limited, Lincoln.—An album of 
views of the new boilerworks recently completed by this company 
has been sent us, It contains a number of large-size views of the 
works, and descriptive matter in English, French, German, Spanish 
and Italian, ; 

New Conveyor Company, Limited, Smethwick, Birmingham,— 
A catalogue dealing with shafting and pulleys, just issued by this 
company, is a very complete publication of the Kind. It contains 
moreover, a chapter of ‘‘ Useful Rules on Power Transmission,” 
and other information for engineers. ; 

ASHWELL AND Nessit, Limited, 12, Great James-street 
Bedford-row, London. Catalogue No, 223.—This is a voluminous 
publication, containing a list of installations, complete and in 
progress, in which the systens of warming and _ ventilation 
adopted by the above firm have been adopted. 

Dossit, McINNes, Limited, 45, Bothwell-street, Glasgow, 
Catalogue A.—This book contains particulars of a number of 
instruments, including McInnes-Dobbie indicators of various types 
Richards’ indicator, Wade's, Graham's, and Apgar's reducing 
gear, Amsler’s planimeter, and the Mathot continuous explosion 
and pressure recorder for motors and gas and oil engineg. 

ELLioTt BroTHers, Century Works, Lewisham. Catalogue 
D.C.I. of continuous-current electrical measuring instruments for 
switchboard and portable uses.—We learn that the jnstruments 
are all provided with a zero adjustment which eats the zero 
to be set at any time in position without removing the instrument 
from the switchboard in case they should get slightly off their 
zeros. 

Mason’s Gas Power Company, Limited, Levenshulme, Man- 
chester._-This catalogue contains much interesting matter on the 
subject of gas producers and producer gas, and several types of 
apparatus are illustrated, including the Duff-Whitfield producer, 
the Weardale patent gas-fired furnace, &c. There are also 
included a number of well-executed illustrations of the works at 
Levenshulme, and tabular matter of use to engineers. 

Coorer Hewitr Evectric Company, New York.—The Cooper 
Hewitt mercury vapour lamp, the construction and principles of 
which are familiar to readers of this paper, is described in Bulletin 
No. 7, 1905, This lamp produces light through the incandescence 
of the vapour of mercury. Incandescent electric lamps require 
from 3 to 4 watts of current per candle-power. Open arc lights 
require about 14 watts, and enclosed arcs about 2 watts per candle- 
power. It is claimed that the Cooper Hewitt mercury vapour 
electric lamp requires but one-half of a watt per spherical candle- 
power. 

HERBERT Morris AND Bastert, Limited, Lougbborough, 
Leicestershire.—A pamphlet just issued by this firm deals with 
electric overhead travelling cranes. The cranes are of the three 
motor type, having a motor for each motion. In order to bring 
them entirely within the range of popular demand, they are 
arranged that any motion n.ay be hand-worked, and the crane 
may be operated electrically in one or two only of its motions if 
desired. Where the longitudinal motion is chosen hand-worked, 
it may be fitted with roller bearings, so as to travel with reduced 
effort. 

CRUSE CONTROLLABLE SUPERHEATER CoMPANy, 5, Blackfriars- 
street, Manchester.—This is a circular describing with sectional 
illustrations Cruse’s diaphragm accumulator superheater. The 
superheater tubes are of mild steel and seamless, 44in. outside 
diameter, and }in. thickness of shell; they are closed at one end 
to form pockets. Each tube contains a vertical diaphragm plate, 
which terminates some 2in, from the bottom. The plate has four 
wings, and in this way four vertical cells are formed in each tube 
for the passage of the steam; each cell presents three effective 
heating surfaces, against which the flowing steam brushes and 
absorbs heat contained in the metals, 

Carron Company, Carron, Stirlingshire, N.B.—We have 
received from the Carron Company a number of illustrated cir- 
culars dealing with wood-working machinery, including hand 
mortising and boring machines and circular saw benches. ne 
circular describes the Carron Company’s ball-and-socket arrange- 
ment for ‘‘drunken saws.” The essential features of this device 
are :—The dispensing with all loose washers or packing to obtain 
the necessary cant; the saw being placed on the centre of the 
ball, and the simplicity of the adjustment, ensures a true groove 
irrespective of the cant at which it is fixed ; the arrangement of 
the cross-cut teeth enables it to cut clean even across the grain 
of the wood. 


REAVELL AND Co., Limited, Ranelagh Works, Ipswich. Pamph'et 
No. © 10,—This publication deals with Reavell’s patent air com- 
pressors, which are generally well known. It may, however, be 
mentioned that they have four cylinders arranged radially in 4 
circular-shaped casing. Each of the cylinders is fitted with a 
trunk piston, and the four connecting-rods are all driven by 4 
common crank pin. The casing contains an annular space through 
which the cylinders pass, and which is used as a water jacket. 
Each cylinder forms, as it were, a separate single-acting com- 
pressor, and as they all deliver into a common delivery passage, 4 
practically continuous delivery of air is secured, because the com 
pressor, owing to the pressure being always in one direction, can 
be run at relatively high speeds. 








THE Wakefield and District Light Railway Company 
have published notice of their intention to apply for an extension 
of time in which to complete the tramways authorised by the order 
obtained in 1902, 
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CHAIN GRATE MECHANICAL STOKER. 





In our notice of the exhibits of Messrs. Edward Bennis and 
Co., Limited, Bolton, at the Electric Railway and Tramway 
Exhibition, which was recently held at Islington, we referred 
to an improved chain grate stoker made under the Miller- 
Bennett patent by the above-named firm. The illustrations 
below show the construction and method of operation of 
the grate. The stoker consists of a hopper with hinged sides 
and back, so as to give ready access to the boiler tubes, the 
hopper being fitted with a sliding door, which can be fixed 
in any position when firing by hand is necessary. A cut-off 
slide is provided to prevent the fuel from travelling on to the 
fire, if required. Thesliding hand-fired doors are of improved 
construction, and lined with refractory bricks. They are 
designed so that they will not readily warp and allow the 
bricks to drop out. These doors can be raised to any height 
by means of hand wheels, so adjusting the depth of fuel which 
travels on to the grate, and are large enough to allow of hand- 
firing when lighting up the fire. The method of driving the 
grate is clearly shown. It is effected by means of a worm and 

















THE MILLER-BENNETT GRATE 


large worm wheel, driven by excentric and rod, or by belt and 
worm and wheel enclosed gear as preferred. In either case 
a ratchet adjustment is provided, so that the travel of the 
grate may be regulated within wide limits. 

The grate frames are constructed of ribbed cast iron, and 
are provided with the necessary bolt holes and bearings for 
carrying the front and back drums. They are secured to- 
gether by distance pieces and bolts, and mounted on wheels 
forming acontinuous frame, which can be withdrawn from 
the boiler at will. The links of the grates are of special form, 
as will be seen, and are so constructed that they are halved 
together and rounded at their ends. The upper surface of 
the grate, therefore, practically remains continuous across 
the junctions of the links, and there is no opening into 
which ashes or clinker can fall or an excessive quantity of air 
gain admission, even at the ends where the chain grate passes 
over the revolving mechanism, as in some chain grates. 
With the Miller-Bennett half-linked bars it is claimed that 
the fuel can be fed on to the furnace at any point, and the 





MILLER-BENNETT GRATE LINK 


dumping bar need not be above the level of the grate at the 
back end, thus giving greater available grate surface for 
combustion than in some types of stokers, The dumping bar 
is of improved construction, and is adjustable. During the 
time the stoker is at work the bar is capable of movement in 
either a forward or backward direction, so that the fuel on 
the grate can be kept back or dumped, or, by lowering the 
bar below the level of the grate, the clinker, &c., can have an 
— path over the back of the stoker into the 
ashpit. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—A. F. Kingsnorth, to the Thetis, on 
paying off and on recommissioning ; J. R, Roffey, to the Victory, 
additional, for supervision of machinery of torpedo boats; L. 
Backler, to the Ramilles ; T. Thorne, to the Vivid, additional, for 
the Phaeton, for supervision of instructional work, care and 
maintenance of machinery, and for general duties ; G. A. Haggarty, 
to the Montagu; G. P. Webster, to the Bacchante; S. J. Drake, 
to the Eclipse ; J. J. Frost, to the Vivid, additional, for duty with 
Captain of Dockyard ; G. W. Barry, to the Defiance, for torpedo 
store ; F, M. D. Spry, to the Hindustan. 

Engineer lieutenants.—H. R. Batchelor, to the Vivid, for service 
with engineer rear-admiral ; E. C. Thornhill, to the Speedwell ; 
A. G. V. Salter, to the Hecla, additional, for the Virago; R. Bee- 
man and J, M, Allenby, both to the Venerable ; E. Wyles, to the 
Resolution, all on recommissioning ; W. W. Newton, to the Pem- 
broke, for the Jupiter ; L. W. Curgenven, to the Surprise, vice 
Dixon ; A. D. Larg, to the Queen, vice Curgenven; E. 8. Silk, to 
the Pyramus, on recommissioning ; A. 8. Crisp and W. Begg, both 
to the Pathfinder, on commissioning ; W. R. Parnell, tothe Racer, 
for Osborne College; F. R. Pendleton, to the St. George; P. H. 
Meynall, to the Hindustan; A. E, Atkins, to the Wallaroo, 
additional ; S, M. G. Bryer, to the Sapphire, for the Fairy ; H. L. 
Giles, to the Victory, for the Lord Nelson; M. Rundle, to the 
President, additional, to assist the engineer overseer at Messrs. 
Parsons, Wallsend-on-Tyne. 

Engineer sub-lieutenants.—R. Preston, to the Pathfinder, on 
commissioning; G. W. Phillips, to the Venerable, on recom- 
missioning ; B, W. Knott, to the Montagu, vice Read ; A. Turner, 
to the Leviathan, vice Bagaley. 

_Artificer engineers.—C. B, Smith and J. Plummer, both to the 
Venerable ; Macdonald, to the Resolution, all on recom- 
missioning. 

Acting artificer engineers.—E. Hood, to the Leviathan, vice 
Thompson ; A. Barker, to the Pathfinder, on commissioning. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE engineering trades are well engaged in most branches, and 
seem likely to remain so for some time to come. Hydraulic 
engineers, railway carriage and wagon companies, and most makers 
of railway material are satisfactorily occupied ; whilst agricultural 
engineers have also a considerable amount of work in hand. 

‘here is no change to report in iron and steel since the quarterly 
meeting. The works are engaged in dealing with the contracts 
then renewed, but the heat has lately been militating against large 
outputs. Prices in all departments remain as quoted in last letter. 

Electric supply improvements of the value of £99,550 are con- 
templated by the Electric Supply Committee of Birmingham, which 
include the building and equipment of several sub-stations, the 
laying of underground cables, and the purchase of land. One of 
the items is for £16,000, this being the estimated cost of the lighting 
cable between one of the new sub-stations and Summer-lane, and 
the provision of the necessary lighting feeders for the district. 

There are between 2000 and 3000 users of gas for power purposes 
in the district of the Birmingham gas supply, the amount of gas 
so used being about 15 per cent. of the entire output. These will 
welcome as an assistance to the engineering and manufacturing 
interests of the city some further reductions which it is proposed 
to make in the existing power gas supply scale, since all gas for 
use in gas engines, irrespective of quantity, is in future to be 
supplied on terms which mean slightly under 1s. 9d. per 1000 cubic 
feet net. 

A demonstration has taken place in Birmingham of the practical 
working of electric tramcars fitted with Raworth’s regenerative 
control arrangements. ‘I'he invitations were issued by Raworth’s 
fraction Patent Company, most of the guests coming from London. 
ests of this system were begun in Birmingham in March last on 
the Station-street to Yardley route, adistance of four miles, and 
the results secured are stated to have been of an entirely satis- 
factory character. Underthis system the motor has a fixed rate 
of speed, and when the car exceeds that rate the motor acts as a 
dynamo and the current which is not required is sent back to the 
power-house. ‘The same process takes place going downhill when 
the motor man cuts off the current. The regenerative control acts 
as a brake, and no brake blocks have been fitted to the cars since 
they have been started. The absence of accidents is attributed 
largely to the circumstance that the speed of the regenerative cars 
can be reduced to that of any moving vehicles in front, and also to 
the ease with which the cars can be brought when necessary 
to a standstill. The cost for brake work on the regenerative 
control cars during the period they have been in use has 
worked out at -005d. per car mile, as compared with 
-065d. per car mile on series parallel cars of exactly the 
same age ; whilst repairs to trucks came out at -Ol6d. per car 
mile, against -077d. No armatures have yet failed through the 
breakdown of insulation, and there are no signs of insulation 
deteriorating. The average temperature of the armature cores 
and windings, after running for eighteen hours under service con- 
ditions, comes out at 140 deg. Fah., as compared with 120 deg. 
Fah, for the series parallel system. The motor fixed coils are 
stated to be in excellent condition, while the car pinions and gear 
show very little signs of wear. The cars were built on radial 
trucks manufactured by the Brush Electrical Engineering Com- 
pany. The party also paid a visit to the new power station at 
Yardley. 

Boring for coal has been in progress at the Moat Farm estate, 
near Sandwell Park Colliery, for about a year past, and in a 
report to the directors of the Birmingham Coal Company Mr. 
Henry Johnson, mining engineer, states that while the boring 
contractors have been unable to produce cores of the coal bored, 
they have obtained a large quantity of coal from the bore. He is 
of opinion that the bore has encountered and passed through a 
thin end of the thick coal in close proximity to a fault. He there- 
fore recommends the full development of the estate by the sinking 
of a pair of permanent shafts, and the erection of a modern colliery 
plant. If this is impracticable, he strongly advises the sinking of 
4 trial shaft. Another authority, Professor Hull, regards the 
results as ‘‘sufficient to prove that the Staffordshire thick coal is 
there, and that it should be opened out by shafts.” The directors 
of the Birmingham Coal Company, under whose instructions the 
boring has taken place, have submitted these expert opinions, in 
association with their first annual report, to the shareholders, at 
whose ensuing meeting it is proposed to take a vote as to laying 
out some £17,000 in sinking a trial shaft. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —The course of business generally in this centre has 
been a little irregular of late, neither has the attendance on the 
iron ’Change been so good as it was some weeks ago. Probably 
the holidays, which are now in full swing all over Lancashire, may 
account to some extent for this state of things. Certain it is that 
buyers of pig iron are holding off, and sellers on all hands appear 
to be met with the remark from the consumers that they can buy 
on better terms. There is, no doubt, a good deal of ‘‘bearing” 
going on, and both makers and merchants are ‘‘ shading ” prices to 
the very lowest limit in order to do business. The reduction in 
Lincolnshire foundry pig of 2s. per ton does not appear to have 
had much effect, as it had been, to some extent, anticipated. 
There was no decline announced in forge iron, but in this depart- 
ment there has also been a good deal of undercutting and 
irregularity of prices. For instance, we are informed that sales 
had been made on the basis of 38s. 6d. per ton at the works, and 
even then buyers were by no means anxious, and only small sales 
to meet current requirements were effected. There still continues 
to be some mystery about warrants. Stocks of Cleveland continue 
to increase, but now the Glasgow holidays are nearly over we are 
enabled to witness some return to the previous state of things. 
The variations have been small, 14d. to 3d., but the fact that there 
is over half a million tons of iron instock will be a factor to be reckoned 
with. Still, on this head, views are very diverse. One well-known 
agent on ‘Change informed us that warrants were bound to come 
down, but he did not think there would be the decline expected by 
many, and fixed the amount at about 2s. per ton under current 
figures. Even at this, there would be no great opening here for 
Cleveland, with Lincolnshire and Derbyshire iron at some shillings 
lower. There is, however, no Lancashire offering in first hands, 
and it is noteworthy that Derbyshire makers are adhering to the 
advance reported last week. In other respects there is little to 
report, except that probably there is a more hopeful feeling 
forward and that things will improve in the autumn. Whether 
this is correct time alone can tell. Quotations are nominally as 
follows :—Lincolnshire, No, 3, 48s. 6d.; Derbyshire, 52s. 6d. to 
53s. 6d.; Staffordshire, 52s,; Middlesbrough, open brands, 53s, 10d. 
to 54s, Scotch: Gartsherrie, 55s. 3d.; Glengarnock, 54s.; 
Eglinton, 53s.; Dalmellington, 52s. 6d. delivered Manchester. For 
delivery Heysham, Gartsherrie, 53s. 3d.; Glengarnock, 51s. 6d.; 
Eglinton, 51s,; Dalmellington, 50s. 6d.; West Coast hematite, 
55s. 9d.; East Coast ditto, 54s.; No. 3 G.M.B., 45s. 6d. f.o.t. 

Forge iron, as already noted, continues irregular, and prices are 
also nominal at 46s, 2d. for Lincolnshire, and 46s. for Derbyshire 
delivery equal to Warrington. 

Finished iron does not show any movement, and generally, with 
the exception of bars, is steady. Crown bars, £6 2s. 6d. to £ 5s.; 
hoops, oy 2s. 6d. to £7 5s.; sheets, £7 5s. to £7 103. 

In steel there is fair movement, especially in plates, and we 
understand that one firm, the Park Gate Company, has on hand 











orders for plates which will keep it going for the next twalve 
months, The only weak point seems to be bars, but it is just 
possible with growing demand that these may recover their old 
form. Billets show little change, and in this district foreign are 
very little in evidence, local makers’ present low rates having 
command of the market here. English billets, £4 2s. 6d. to 
£4 7s. 6d.; hoops, £7 2s, 6d. to £7 5s.; boiler plates, £6 to £6 2s. 6d , 
delivered Manchester. 

Metals are firmer, but manufactured copper does not show any 
advance consonant with that in the raw article. As one merchant 
put it, there is no great ‘‘ push” with orders, and competition has 
a tendency to keep down prices. Recent quotations are therefore 
repeated, as follows :—Sheets, £79 to £81 per ton ; seamless tubes, 
10}d.; brazed, 10d.; brass tubes, 8d.; condenser, 9d.; brazed 
brass, 84d,; rolled, 67d. to 7?d.; and brass sheets, 7fd. to 8d. 
per Ib. 

There is little new to say as to machine tools, makers reporting 
a fairly steady business. A fair number of orders have been given 
out for locomotives, and the textile machinery department is 
extremely busy. 

The coal trade is exceedingly dull, with the single exception of 
slack, prices of which are well maintained. In shipping the 
demand is rather quiet. Best house coal, 13s. to 14s.; medium, 
12s. to 13s.; common, 9s. to 10s., steam and forge coal, best, 
8s. 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 
7s. to 7s, 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 5s. 9d. at 
the pit. Screened coal, 9s. 9d. to 10s.; unscreened, 9s. 3d. to 
9s. 6d., delivered Manchester Ship Canal. 

Barrow.—A fair volume of trade has been done this week in 
hematite pig iron, but the market has not recovered to anything 
like briskness. There are better prospects, however, in the 
immediate future, and it is certain more will be done with makers 
of steel, whose requirements are Jikely to be considerably increased 
in the near future. Makers at the moment are not well sold 
forward, but they have plenty of orders in band to take up the 
output of the twenty-nine furnaces in blast. Prices are steady at 
57s 6d. net f.o.b. for mixed Bessemer numbers, and warrant iron 
is lower at 55s. 44d. net cash sellers. Stocks are steadily held in 
warrant stores at 20,504 tons, being an increase of a small parcel 
of 57 tons on the week. Makers’ stocks show no increase. Forge 
and foundry iron is quiet, and is not quoted. Charcoal iron is in 
fair inquiry. 

Tron ore is in slow request, and even at the principal mines in 
the district the business doing is inconsiderable. Prices show no 
variation, good native sorts being at 8s. 6d. to 9s. 6d. per ton net 
at mines. Spanish ores are at 14s. to 14s. 4d. net at West Coast 
ports, and a few large cargoes have come in lately. 

The steel trade is looking up. The demand for heavy steel rails 
is better, and the works at Barrow, which were closed down last 
week, are in full operation this week, and especially so at the rail 
mills, where a large Indian State order is receiving attention. 
Prices are steady at 105s. per ton for ordinary specifications. There 
is a good prospect for business in the steel plate trade, and the 
orders lately booked are finding work for the mills. Prices are 
steady at £5 17s. 6d. Light plates are in fair inquiry, and hoops 
are steady. Merchant steel is quiet. Chilled castings are in good 
demand, and local works are busily employed, and report some 
good orders. 

The shipbuilding trade is busier, and it is expected there will 
soon be very considerable activity at the yard of Vickers, Sons, 
and Maxim. This firm has commenced the work of constructing a 
new filling-up wharf in the Buccleuch Dock at Barrow. It will be 
900ft. long, and vessels of any width up to 100ft. and of any length 
can lie alongside this wharf and take in their engines and general 
equipment. 

Engineers, especially in the marine department, are busier, and 
there is also activity in the submarine projectile and gun-mounting 
departments. 

Shipping is moderately employed. Last week from West Coast 
ports there was shipped 2346 tons of pig iron and 11,502 tuns of 
steel, making a total of 13,848 tons, in contrast with 20,467 tons in 
the corresponding week of last year, a decrease of 6619 tons. The 
total shipments for the year have reached 451,651 tons, compared 
with 409,315 tons in the corresponding period of last year, an 
increase of 42,336 tons. * 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal trade presents the customary mid- 
summer condition—extreme quietude in household sorts and a fair 
business in steam fuel, with an acceptable activity in small coal 
and smudge for steam generating purposes. For house coals the 
long continuance of hot weather has appreciably affected the call 
for all markets—metropolitan, Eastern Counties, and local. Hand- 
picked Silkstone coal, of which there is only a limited weight 
available, is quoted at 11s. per ton, seconds being obtainable at 9s. 
per ton. Barnsley “‘softs” are now about 9s. to 9s. 3d. per ton, 
inferior qualities making from 7s. 6d. to 8s. 6d. per ton in owners’ 
wagons at the pits. For nuts there is not so much demand in some 
quarters, but this is compensated for by extra business in others. 

The steam coal business with Hull and other Eastern Coast ports 
is well sustained. The requirements of the fishing fleets are large, 
while the demand for export, in spite of the Russian trade being 
somewhat crippled, is not at all unsatisfactory. The weight sent 
to Grimsby has considerably increased of late, both for shipment to 
foreign ports and on steam trawlers’ account. For locomotive coal, 
supplied under contract at 8s. to 8s, 3d. per ton, the active demand 
formerly noted is maintained. 

The coke trade is not so firm as formerly reported, owing to the 
make being largely in excess of the market requirements. To 
North Lincolnshire and Derbyshire a fair quantity continues to be 
sent for smelting p . 

In the heavy industries there is a continuance of the more con- 
fident feeling already expressed, with better business in several 
quarters. More time is being worked in some of the large steel 
establishments, and the demand for special steels is as active as 
ever. Forgings and castings are ee work, with every 
prospect of greater activity before long. Military material is being 
produced in considerable quantities in certain specialities, of which 
the Royal visitors last week saw several of the most important in 
ordnance. There is other work, however, which is well worth taking 
into account. When the Russo-Japanese war is over a vast accession 
of business in this department is confidently looked for. There is 
also increased employment in marine and railway material, and 
evidences of further good orders, both on home and colonial 
account, to come soon. Japan is at present an important customer 
in this district and elsewhere for railway material. 

The ivory sales begin with the comparatively small auction at 
Liverpool, where only eight tons were offered on the 18th inst. 
There was a g demand, and the whole that was offered 
changed hands. Heavy teeth, however, showed weakness as the 
sales progressed, marking a fall of £1 to £2 per cwt. Home 
purchasers bought about the usual quantities, but there was less 
demand on Continental and United States account. For the 
London sales, which open on the 25th inst., 52 tons will be offered, 
of which 21} tons are from Zanzibar, Bombay, Mozambique, &c., 
174 tons Egyptian, 6 tons Abyssinian. Five tons of Abyssinian 
ivory, which arrived previous to the April sales, and remained 
unclaimed in the docks for some time, have now found an owner 
in the Emperor Meneiik, of Abyssinia. Of this lot 34 tons are to 
be offered for sale at London, the remainder having been shipped 
to the Continent as presents to Paris and Vienna. In Antwerp, 
on August Ist, will be offered about 65 tons out of the stock of 
130 tons now in the warehouses. 

The traffic receipts from the Sheffield Corporation Tramways for 
the week ending July 15th establish a record, being about £800 in 
excess over any week since the undertaking passed under muni- 
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cipal control. The return issued by Mr. A. R. Fearnley, general 
manager, on the 17th inst., shows the fares to have reached the 
total of £6664 0s. 1l4d. This was, of course, the Royal visit 
week. On the day the King and Queen came—the 12th—the 
through system was suspended and the service otherwise inter- 
fered with until their Majesties’ had left the city ; but the cars 
were literally packed in the evening, and they were also crowded 
on the following days by persons anxious to see the decorations. 
The nearest to the Royal visit week was August Bank Holiday 
week, 1903, when the Yorkshire Show was held in Sheffield. The 
receipts for that week amounted to £5887. 

Mr. William Edgar Allen, whose munificent donation of £10,000 
to the Sheffield University was announced by the Chancellor—the 
Duke of Norfolk—at the Royal opening on the 12th inst., is the 
head of Messrs. W. Edgar Allen and Co., Limited, Imperial Steel 
Works, Tinsley, Sheffield. 

The Lord Mayor of Sheffield, Alderman Joseph Jonas, J.P., 
received a telegram from Lord Knollys the day after the Royal 
visit to Sheffield, intimating the King’s gracious intention to confer 
a knighthood upon him, and that he would be summoned to 
Buckingham Palace to be knighted on the 24th inst. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

On the whole, the reports relative to the iron and allied indus- 
tries of this district are now of a hopeful tone, and it seems to be 
pretty generally acknowledged that in the steel trade a substantial 
revival is being experienced ; in fact, there is more activity than 
has been noticeable for fully three years, and the prospects are 
that the improvement will continue. In pig iron, however, busi- 
ness is not moving so much in favour of the sellers, but there are 
several drawbacks. This period of the year is never one in which 
there are increases in demand or prices, and then there is the 
enormous stock to weaken the situation, more especially as this 
stock is daily being added to. The price of No. 3 Cleveland pig 
iron is too high ; it must still be looked upon as artificial, for the 
actual condition of trade would not justify the present figure. But 
makérs keep their quotation just under that for warrants, the 
latter being upheld by the speculators. If Cleveland warrants 
were not at 45s, 4d. cash, No. 3 Cleveland G.M.B. pig iron would 
probably be at 43s. 6d., as No. 4 foundry is at 43s., and there is 
no reason why the former should be out of proportion with the 
latter. The holders of Cleveland warrants do not get relieved of 
any of their stock ; on the contrary, their burden is increased, 
but they do not reduce their quotations, and the lower price at 
which some business has been done this week is said to have been 
transacted by outsiders. The general price for No. 3 Cleveland 
pig iron now is 45s. 3d. per ton for prompt f.o.b. delivery, but con- 
sumers would not give that for forward delivery ; indeed, they are 
indifferent about buying ahead, as they believe that prices will be 
lower before they are better. No. lis at 46s, 9d.; No. 4 foundry, 
at 43s.; No. 4 forge, at 41s. 9d.; mottled, at 41s. 3d.; and white, 
at 41s. per ton. 

Makers of East Coast hematite pig iron are not having a good 
time. Their prices did not rise much when Cleveland iron was 
being advanced so rapidly by the speculative operations in the 
spring, but the fall in Cleveland warrants has assisted to weaken 
the quotations for hematite, and now there is little, and in some 
cases no profit to be derived from the business, Yet the stock is 
small, and the prospects of those who use hematite iron are 
encouraging, for undoubtedly a revival in the steel trade is in pro- 
gress. Producers have this week been taking 53s. 6d. per ton for 
mixed numbers, or 3d. less than last week, and 2s. 6d. less than the 
best price reported in May, which was the highest of the year. 
No, 4 is at51s. In these circumstances producers of hematite are 
less disposed than ever to pay higher rates for materials, and the 
merchants have found it impossible to get 15s. 9d. c.i.f. Tees for 
Rubio ore which they have been asking for some time. They are, 
therefore, accepting 15s. 6d., and indeed some of them will sell 
readily at that, though the rate of freight from Bilbao is main- 
tained at 4s, 104d. per ton. 

The exports of pig iron from the Cleveland district this month 
are not equal to those of last month, but they are not unsatis- 
factory compared with those of July in the last two years. The 
holidays in the Glasgow district are curtailing the dejiveries to 
Scotland very considerably, for the greater part of the Cleveland 
iron which goes to Scotland is for the use of the Glasgow founders. 
In good times 40,000 to 50,000 tons per month are sent. Im- 
proved deliveries are reported to Italy, chiefly of hematite iron. 
The total quantity exported this month has been 50,278 tons as 
compared with 54,762 tons last month ; 46,026 tons in July, 1904; 
and 45,337 tons in July, 1903, all to 19th. 

The stock of Cleveland pig iron still increases in Connal’s 
public stores. The fact is that the situation is peculiar. There is 
a surplus production over consumption, and some of this surplus 
is being made into warrants, as these are at a higher figure than 
consumers will pay for makers’ iron. Then the warrants are 
offered to those speculators who organised the late ‘‘corner” at 
the market price of the day, and the operators have to buy 
them up, otherwise they would be offered elsewhere at lower 
prices, and thus generally weaken the market, which would not 
suit the books of the speculators. For several reasons they do 
not want the market price of warrants to drop appreciably below 
45s, 6d. cash, and thus they have to buy up at that price all the 
warrants that are held in other hands. That being so, the 
stock in their hands is continually increasing, and their position 
is thus rendered a more difficult one. They are hoping that the 
autumn rise will enable them to get rid of a good portion of 
the iron they hold, and at prices which will leave them with some 
profit on their transactions, That is why they are “sitting on” 
their iron and refusing to let the price go more than 1d. or 
2d. below 45s: 6d. The stock of Cleveland pig iron in Connal’s 
warrant stores on the 19th was 522,758 tons, the increase for the 
month being 14,919 tons. 

The realised price of No. 3 Cleveland pig iron having advanced 
over the last quarter, and the wages of blast furnacemen having 
been advanced in consequence according to sliding scale, the 
Cleveland ironstone miners, who abandoned their sliding scale 
some years ago, are endeavouring to get their wages raised. At 
a conference with the employers, the men’s representatives were 
offered 1-90 percent. advance over the third quarter of the year, 
but of this half will be withheld, according to arrangement, to 
make up for reductions which became due when prices were falling, 
but which were not enforced on the understanding thatthey would 
be deducted when advances became due. Thus the miners will 
only get an advance of -95 per cent. A reply will be given by the 
representatives when they foes consulted their constituents. 

Trade continues to show improvement in the manufactured iron 
and steel industries, and several branches are now well situated— 
better in fact than for some years, The change for the better is 
most noticeable in the rail, plate, and sheet trades. Rail manu- 
facturers speak very hopefully of their position and prospects, and 
certainly there is fuller work at their mills than has been the case 
for three years, and there is good reason for believing that this 
activity will be kept up. There are works in other districts 
which are not as well situated as those in this district. For heavy 
steel railway rails the quotation is maintained at £5 5s. net f.o.b., 
while steel tramway rails are here quoted at £515s. net. The 
slight improvement in shipbuilding is strengthening the plate and 
angle makers, who, on the whole, have done fairly well this year, 
certainly better than since 1901. The prices are firm, but have 
not been altered since last February ; but it is expected that when 
any change is made it wil] be in an upward direction. Thedemand 
for sheets, both black and galvanised, improves, especially that for 
the latter, and more is being done by the bar manufacturers, who 
quote £6 5s, for steel bars, and £6 7s, 6d. for iron bars, both less 
24 per cent, 





The strike at the Britannia Steel Works of Messrs. Dorman, Long 
and Co., Limited, Middlesbrough, is now in its second week ; there 
have been negotiations between the representatives of masters and 
men, but these have proved abortive. The firm has offered to 
arbitrate on the matter, but under conditions which the men are 
not prepared to accept. The firm, having adopted a large amount 
of labour-saving machinery, naturally expect to get some benefit 
from it, but that they can hardly do if the men are to work on the 
same terms as before the alterations, A stipulation of the firm 
that the men shall work till 2 p.m. on Saturday, instead of giving 
up at noon, goes much against the grain. Nearly 1000 men are 
concerned in the dispute. 

There is an improvement in shipbuilding ; this is indicated by 
the amount of work in hand, but it must be stated that the 
employers are not much better off forit, as they have accepted the 
orders at prices which barely cover cost. The men have reaped 
the bulk of the benefit, for they have been afforded full work. It 
is true that the prices are not so low as they were in the early part 
of the year when the bulk of the orders were secured that are now 
held by the builders, but it must be taken into account that the 
cost of materials has gone up since then. It will be remembered 
that towards the end of last year wages at the shipyards wero 
reduced ; now the men are endeavouring to get back to the old 
rates, and the Boilermakers’ and Shipbuilders’ Association have 
put in a claim for an advance of ls. 6d. per week on time rates and 
5 per cent. on piece prices. They have had a conference with the 
masters ; the latter do not think the time has arrived for an 
advance, There is certainly an increase of work, but prices still 
remain poor, though they are not as low as they were in January. 
Neither, however, are the prices of materials, and the improvement 
in the value of new vessels is hardly appreciable ; the demand for 
new vessels is largely speculative. The Indo-China Steam 
Navigation Company has ordered two boats, each of about 4000 
tons, one of which will be built by Messrs. William Dobson and 
Co., of Low Walker-on-Tyne, and the other in Scotland. Messrs, 
Houlder, Middleton and Co. have ordered two steamers from the 
Northumberland Shipbuilding Company. 

The coal trade is once more showing better features, after being 
weak and comparatively idle for some weeks. There is more 
inquiry for steam coals, especially from abroad, where stocks have 
been allowed to get low, on the expectation of reduced prices ; 
but as these are again on the upward tack, consumers and 
merchants think the time has arrived for them to replenish their 
stocks. Shipments are good, and the collieries wellemployed. Best 
steam coals have been put up to 9s. 6d. per ton f.o.b.; seconds to 
8s. 6d.; and smalls are kept at 4s. 9d. es of gascoals are rather 
slack, but that is only what is usual in July, it is the quietest time 
of the year. Coking coal is in fair request, and the demand for 
coke is maintained. The buyers cannot get the prices down, 
even with the aid of the importations from Germany. As a 
matter of fact, the Germans are no longer offering coke to Cleve- 
land ironmasters; their prices are too high, and as they—the 
Germans—can sell to greater advantage in South Wales and 
Cumberland, they are sending their surplus there. Durham coke 
manufacturers quote lis. 6d. delivered for medium qualities, and 
the Germans want more than that. Thus the competition has 
soon fizzled out, and the price of Durham coke is relatively some- 
what better than that of pig iron. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

WE are now in the middle of the Glasgow Fair holidays, and 
business in the city and over a wide and active industrial district has 
been suspended for the greater part of a week. In many cases 
another week will before work has been fully resumed. 

The Glasgow pig iron market was closed from Thursday till 
Tuesday, and the business since done has naturally been limited. 
Until the syndicate that controls the warrant market releases its 
hold there is not likely to be much free business done. Fortu- 
nately the prices just now current are not much different from 
what they might be were the market entirely free from manipu- 
lation. 

Cleveland warrants are quoted nominally 45s. 44d. to 45s, 5d. 
cash; Scotch, 49s. 44d.; Cumberland hematite, 55s. 44d.; and 
Standard foundry pig iron, 43s, 104d. per ton. 

There has been practically no change this week in the quantity 
of pig iron in Glasgow warrant stores, and the demand on the part 
of home consumers and shippers has been greatly curtailed by the 
holidays. The furnaces in blast number 86, the same as last week, 
compared with 81 at this time last year. 

Prices of Scotch makers’ pig iron show little variation. Monk- 
land, No. 1, is quoted at Glasgow 53s.; No. 3, 50s.; Carnbroe, 
No. 1, 54s.; No. 3 50s. 6d.; Clyde, No.1, 56s. 6d.; No. 3, 5ls.; 
Gartsherrie, Summerlee, and Calder, Nos. 1, 57s.; Nos. 3, 52s.; 
Langloan, No. 1, 60s.; No. 3, 53s.; Coltness, No. 1, 65s. 6d.; No. 3, 
53s.; Glengarnock, at Ardrossan, No. 1, 57s.; No. 3, 51s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 52s.; No. 3, 493. 6d.; 
Dalmellington, at Ayr, No. 1, 54s.; No. 3, 49s.; Shotts, at 
Leith, No. 1, 58s.; No. 3, 53s.; Carron, at Grangemouth, No. 1, 
57s. 6d.; No. 3, 52s, 6d. ¥ ton. 

The market for Scotch hematite is very quiet at the moment, 
and merchants quote 57s, 6d. per ton for delivery at the West of 
Scotland Steel Works. 

Shipments of pig iron have been larger than usual from the 
Scottish ports, the increases taking place at Glasgow, Ardrossan, 
or Grangemouth. The aggregate clearances reached at the whole 
of the ports reached 7872 tons, compared with 3503 tons in the 
same week last year, showing an increase of 4369 tons. The total 
shipments since the beginning of the year amounted to 155,492 
tons, being 4680 tons more than in the corresponding period of 
1904. 


The arrivals of Middlesbrough pig iron at Grangemouth were 
comparatively small, amounting to 5306 tons, being 1475 less than 
in the corresponding week, and there is now a total decrease in 
these imports for the year to date of 21,272 tons. 

In the finished iron and steel departments there is practically 
no business doing at the moment, in consequence of the holidays. 

The coal trade has necessarily suffered a good deal from the 
stoppage of work, and the effect of this will probably be felt for 
the next week or two. Clearances at the Scottish ports amounted 
to 245,887 tons, being 17,902 tons less than in the preceding week, 
and 5088 tons below the shipments of the corresponding week of 
last year. House coal of superior quality meets with a fair demand 
at steady rates, but inferior kinds are neglected. There is a 
moderate demand for steam and splint coals, At Glasgow harbour 
steam coal is quoted 8s. 6d.; splint, 8s, 3d.; and ell, 8s. to 8s, 6d. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Welsh coal world has not been so excited as outsiders 
would think from the rumoured deal in Welsh coal by Germany. 

The Wattstown explosion has proved more serious than was at 
first reported. Seven bodies yet remain in the pit, and 119 or 120 
would appear to be the number of victims, The coal is Admiralty 
coal, of a fiery character, like that of Ferndale and other scenes 
of disaster, but so far no clue has been given to cause. Atmos- 
pheric conditions, the prevalence of a south-west wind, and the 
incautious act of a collier, are all that are necessary to produce 
similar disasters. As one of the first colliery managers expressed 
to me, the fact is the coal gives off the gas in known quantities 
per foot per minute, just like a human organism, and though, with 
the best ventilating arrangements and the exercise of great care 
by the firemen possibility of accident is reduced toa minimum, 





yet any moment the slightest deviation may bring about an 
explosion, 

It was reported this week that the strike of Ebbw Vale colliors 
to the number of 4000 had ended. 

The steam coal trade continues much about the same. A little 
firmer tone has been shown on ’Change, due to the shortages caused 
by strikes, and the explosion at Wattstown ; still there is room for 
a more vigorous trade. Little new business is reported, and the 
large cargoes despatched have been chiefly on contract account, 
All ports lately have shown a falling off. Newport despatched 
last week only 39,347 tons foreign and 17,130 coastwise, while the 
total coal export of Swansea was limited to about 50,000 tons, 
Port Talbot in degree fared better, sending off over 20,000 tons, 
In patent fuel some big shipments are taking place there, and this 
week a 6000-ton boat is loading. Cardiff early this week sent off 
a few large perce cost imae | tons going to Teneriffe, 4800 to 
Rio, 4400 to Port Said, and cargoes exceeding 3000 tons to St, 
Vincent, Monte Video, and Para, One cargo of 2300 tons was sent 
to Bilbao. 

Best steam small continues high ; Monmouthshire coals are also 
firmer ; but house coal continues simply from “hand to mouth,” 
with the certainty of lower prices before the usual turn takes place, 
The closing figures in Cardiff this week were as follows :—Best 
steam, 12s. 6d. to 13s.; best seconds, 12s. to 12s. 3d.; seconds, 
11s. 6d. to 1ls, 9d.; drys, 11s, 6d.; best small steam, 8s, 6d. to 9s, ; 
best ordinaries, 8s, to 8s. 3d ; seconds, 7s. 6d. to 7s. 9d.; inferiors, 
from 7s. 3d. Monmouthshire coal: Best large, lls. 9d. to 12s,; 
best ordinaries, 11s 3d. to 11s. 6d.; seconds, 10s.6d. tolls. House 
coal: Best, 14s. 9d. to 15s. 3d.; best ordinaries, 12s, 6d. to 13s, 6d.; 
seconds and other kinds, 10s, 6d. to 11s.; No. 3 Rhondda, 13s, 9d,; 
brush 11s, 9d.; smalls, 9s. 9d.; No, 2 Rhondda, 9s. 6d. to 9s, 9d.; 
through, 8s, 3d. to 8s, 6d.; small, 7s. 3d. to 7s, 6d. Patent fuel, 
13s. told4s. The better figures quoted for Monmouthshire are due 
to the stoppage at the collieries of Risca, Ebbw Vale, and Western, 
but this a resumption of work, now taking place, will affect. In 
the Swansea district there has been an appreciable improvement 
in steam coal, now quoted 12s, to 12s. 6d., and in Rhondda No, 3, 
which commands 13s. 6d. to 14s, The anthracite nuts are in 
demand. There is no further report of anthracite syndicate move- 
ments. Prices are firm, best selling at 19s.; seconds, 16s. Big 
Vein, lls. to 11s. 6d.; Red Vein, 9s. 6d. to 93. 9d.; cobbles, 1is,; 
nuts, 16s, to 17s.; peas, 1ls.; rubbly culm, 6s.; duff, 4s. Patent 
fuel, 11s. 6d. to 11s, 9d. 

Pitwood continues at its higher value, ruling in Cardiff and 
Newport at 20s. to 20s. 6d., and in Swansea at 19s, 6d. to 20s. 

New colliery movements are announced. The Barrow-in-Furness 
Company thirty years ago began operations at Bryncethin, 
Glamorgan, these have long been suspended, but now operations 
are resumed, and pumping is progressing, good work being done, 
A company has taken mineral land at Coybrehen, Glam., and the 
contract for the sinking of a pit has just been signed. Another 
company is also about to start at Heollaethog drift, where a fine 
seam has been proved. Some minor labour troubles continue—one 
at Abernant, Blackwood. 

The iron and steel exports of the week include a substantial 
cargo of steel rails, 4300 tons for India, despatched from Cardiff, 
also sleepers for Lagos. A fair amount of animation continues in 
rail business, and some proportion of steel bars. Cyfarthfa this 
week presented quite an old Fa of the past, and at Dowlais, 
and the huge total of over 4000 tons rails was turned out. South 
America is at present booked for a large quantity of rails with 
Welsh ironmasters—100 lb. per yard. In billets and bloomsagood 
average is being turned out. Some billets came to Newport this 
week from Germany, and Swansea received last week from various 
quarters, pig iron (00 tons, 160 tons steel ingots, and 644 tons 
scrap steel. 

In the Swansea Valley a large and varied make is being con- 
tinued. The Mannesmann Tube Works are particularly busy, and 
will be for some time on piping and pole figuring. There is a good 
demand existing for home-made tin bars. In the tin-plate area 
briskness continues ; the make and shipment last week was fairly 
equalised, 58,927 boxes being sent from works, and 58,335 boxes 
shipped. 

On Change, Swansea, this week it was said that inquiries for 
oil sizes were increasing. Makers object to book except at advanced 
prices, and the low price of wasters is being commented upon as 
needing change. In pig iron no alteration is reported in price. 
The fact that Cleveland iron continues to go into stock, and that 
the record quantity of over 615,000 tons is held, is a subject of 
comment, especially as the syndicate continues operations. 
Glasgow pig iron warrants are quoted at 49s. 6d.; Middlesbrough 
No. 3, 45s. 44d.; and Cumberland hematite at 55s. 6d. Welsh 
merchant bars are at £5 17s. 6d. to £6; steel rails, heavy sections, 
£5 5s. to £5 10s.; light, £6 5s. to £6 10s.; steel sheets, £7 10s. to 
£7 12s. 6d.; sheet iron, £7 10s. to £7 15s.; Bessemer steel tin- 
plate bars, £4 5s.; Siemens, best, £4 6s, 6d. These prices are 
firm, and sales are being effected, makers resisting any lower offer. 

Block tin now commands the high figure of £143 12s. 6d. 

Copper is at £66 13s. 9d., spelter £24 7s, 6d., and lead £14. 
Iron ore, 14s. 3d. 

Copper works are becoming busier. ; 

The latest issue of tin-plate prices on Change, Swansea, is as 
follows :—Bessemer steel coke, lls. 6d. to 11s. 74d.; Siemens coke 
finish, lls. 74d. to lls. 9d.; ternes, per double box, 28 by 20C., 
21s,, 22s. to 21s. 6d.; best charcoal, 13s. to 13s. 6d.; big sheets for 
galvanising, 6ft. by 3ft. by 30g. i ton, £8 5s, to £8 7s. 6d.; 
finished black plate, £8 2s. 6d. to £8 10s. 

From Grimsby, 1150 tons pig iron and 160 tons steel serap from 
Rochester came in mid-week to Swansea. 

Swansea has been visited by a large number of the members of 
the Mining Association, and the inspection of the leading industries 
under the guidance of the secretary, Mr. Cleasan Thomas, has 
been an interesting one. 

The holiday season is now beginning to open well, and over a 
considerable extent of South and North Wales, with satisfactory 
results. This is the joint action of the Cambrian, with the Taff 
Vale, Midland, and Brecon Railways. The route from Cardiff to 
Aberystwith touches upon the great watering-place of Builth, and 
is also linked with the London and North-Western in working 
Llanwrstyd, Llangamurarch, and Llandrindod. ‘ 

One of the features of the holiday season has been the starting 
of a motor omnibus from Brecon to Abergavenny. This, in addition 
to being patronised by the tourist public, has been of great service 
to the outlying districts, 








LAUNCHES AND TRIAL TRIPS. 


Kirnwoop, steel screw steamer; built by, R. Craggs and Sons, 
Limited ; to the order of, the Constantine and Pickering Steamship 
Company ; engines, triple-expansion, 234in., 39in., 64in. by 42in., 
pressure 1601b.; constructed by, Messrs. Blair and Co., Limited ; 
a speed of 11 knots was registered ; trial trip, July 4th. 

Fenix, steamship ; built. by, the Laxevaags Engineering and 
Shipbuilding Company, Bergen ; to the order of, Director Consul! 
Victor Ek ; dimensions, 239ft. 6in., 35ft. by 16ft. 10in.; engines, 
triple-expansion, 16in., 25}in., 43in. by 30in., pressure 175 lb.; 
launch, July 5th. 

ASHBURTON, steel screw steamer; built by, David and Wm. 
Henderson and Co., Limited; to the order of, Messrs. Bethell, 
Gwyn and Co.; dimensions, 405ft., 50ft. by 29ft. 2in.; engines, 
triple-expansion, 26in., 44in., and 73in. by 48in.; pressure, 2 Ib. 5 
a speed of nearly 144 knots was attained ; trial trip, July 7th. 

GLENMAY, steamship ; built by, Messrs. Ropner and Son ; to the 
order of, Messrs. R. Livingston and Co., West Hartlepool ; dimen- 
sions, 322ft.; to carry, 4400 tons deadweight; engines, triple- 
expansion, 1200 horse-power ; a speed of 11 knots was attained ; 
trial trip, July 10th, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

In the iron industry over here conditions are unchanged, and, 
generally, the former quotations still rule ; in some special instances 
better prices were obtainable, but makers and manufacturers for 
the present do not intend to raise quotations officially. During the 
next few months the principal iron trades are likely to be well 
occupied, for the number of orders booked is fairly large. 

On the Silesian pig iron market orders come in freely, numerous 
and heavy contracts have been secured for foundry pig, which 
reach into next year. Semi-finished steel and malleable iron have 
met with lively demand. Girders are strongly inquired for, in 
spite of the advanced season, and the bar mills can be reported in 
a very satisfactory condition. Good accounts are received from 
the plate and sheet department, and demand and inquiry have 
rather improved during the week. Rails are in fair request, and 
the mills can be kept in regular occupation. 

A steady trade is reported to be doing on the iron and steel 
market is Rheinland-Westphalia, and the majority of the works 
are reported to be well supplied with orders for months to come, 
On the whole, inland demand is more extensive than that on 
foreign account. Prices are firm all round, and a change is not 
likely to take place for the present. For crude iron a steady 
inquiry comes in, and several forward orders were placed. In 
semi-finished steel inland demand is very satisfactory and regular, 
while export orders are a trifle scanty just now. Regarding 
demand an improvement can be reported in the malleable iron 
industry, but the increase in orders not affected quotations, 
which continue the same as before ; there is, however, much stiff- 
ness shown, In plates and sheets the former briskness continues, 
and the girder trade has remained healthy as before, the contracts 
secured being numerous, though not very heavy. The wire trade 
shows a fair briskness, 

During the last weeks in June business transactions on the 
Silesian coal market have been particularly lively. Onan average, 
6371 wagons per day have been delivered in the last two weeks of 
June, which shows an increase of about 1050 wagons when com- 
pared with the same period last year, and a rise of 760 wagons 
when compared to deliveries in the first two weeks in June of 
present a In coke some rather heavy winter purchases have 
already » made, and, besides, requirements for immediate con- 
sumption are pretty large. 

Foreign deliveries in coal from the Rhenish- Westphalian market 
increase, and home demand is strong for coke as well as for small 
coal. Briquettes remain in good demand. 

The Austro-Hungarian iron market maintains the bright 
physiognomy of former weeks, and if the demand was not very 
extensive, on the whole it was regular, and sufficient to secure 
— for the mills for some time to come. A normal trade 
is done in girders, and bars as well as sectional iron are in good 
request. Plates sell regularly, andjthe construction shops continue 
in good employment. Inautumn the State Railways requirements 
in locomotives for 1906 will be given out, so the locomotive shops 
are likely to continue in fair activity for several months to come. 

All sorts of coal are in lively request in Austria-Hungary, and 
the tone of the market, therefore, was firm. The brick-kilns 
purchase freely, and pretty large lots have been bought by 
Hungarian ironworks and gasworks. Coke remains in a satis- 
factory condition, as before. 

A moderate business has been reported from the Belgian iron 
market, the different articles of manufactured iron having been in 
somewhat languid demand generally. An improvement in the 
rail trade is expected now the International Rail Convention has 
been formed. 

In coal, on the other hand, a very lively trade was done, and 
the pits are well booked forward, some securing orders up to the 
end of March next year. 

All the principal branches of the iron and steel industry in 
France have been in lively occupation during the week now past. 
Only the o— in the Midi have, in some instances, complained of 
being somewhat irregularly and weakly engaged. 

The coal trade in France, at least in the northern districts, was 
active and considerable firmness with regard to prices can be 
reported. From the Centre and Midi rather unfavourable 
accounts have, however, been received, and stocks increase in 
consequence, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. ANDREW Barciay, Sons, AND Co., Limited, locomotive 
engineers, of Caledonia Works, Kilmarnock, N.B., intimate to us 
that they have appointed Mr. John Cawley, 13, Victoria-street, 
Westminster, as London agent, to deal with their locomotive 
business in London, 

At the Northumberland Agricultural Society’s Show, Berwick- 
on-Tweed, Blackstone’s new patent swath turner and collector 
won the first prize silver medal for the best new implement in the 
show. This, we understand, was the only medal awarded. 

THE business of emery wheel and grindstone manufacturers 
carried on at the Emery Works, Stafford, for the past thirteen years 
by Messrs. Rooper and Harris, Limited, has been acquired as a 

oing concern by Messrs. Moser, West and Bateman, Limited, of 
Vestcombe Park, S.E., who have transferred their business to the 
Emery Works, Stafford. 











Contracts.—The Empire Roller Bearings Company has secured 
an order for 196 axle-boxes, fitted with their roller bearings, for 
twenty-four bogie coaches for use in suburban traffic on the Burma 
railways.—The British Electric Plant Company, Limited, of Alloa, 
informs us that it has obtained an order from the Falkirk Corpora- 
tion for the complete equipment of electric motors for their new 

as works, It is believed that this gas works is the first in Great 
ritain to be completely and exclusively driven throughout by 
electric motors, 

SHEFFIELD AND BayoNngTs.—Mr. James F. Hope, the member 
for the Brightside Division of Sheffield, keeps asking the Secretary 
of State for War for information about bayonet orders. In Parlia- 
ment, on the 18th inst., he returned to the charge, asking Mr. 
Arnold-Forster whether it had been the practice in the past, 
whether formulated or not, to give out to private firms one-half 
of the bayonets required for the service cf the army ; and, if so, 
would he say why this practice was now being departed from. 
Mr. Arnold-Forster, in reply, stated that when orders for bayonets 
had been sufficient to warrant it they had been divided equally 
between the trade and the ordnance factories, This year the 
number of bayonets required was so small that it was necessary 
to confine the larger proportion of the orders to the ordnance 
factories. Mr. Hope’s question concerns the bayonet-makers of 
Sheffield who live in or hear his division. About 200 operative 
bayonet-makers are employed by two firms in that district. 

University OF LivERPOOL.—At a meeting of the Council of 
the University of Liverpool, held on the 18th inst., Professor 
Wm. H. Watkinson, M. Inst. C.E , M.I. Mech. E., M.I.E.E., of the 
Glasgow and West of Scotland Technical College, was elected 
Harrison Professor of Engineering in succession to Professor 
Hele-Shaw. Professor Watkinson is a native of Keighley, and 
obtained his early engineering education in Yorkshire. While 
at Glasgow University he devoted himself mainly to experi- 
mental work under Lord Kelvin. In May, 1888, he was appointed 
to the charge of the Engineering Department in the Central 
Science Schools, Sheffield. After remaining here for six and a 
half years, he was appointed to the newly-established Professor- 
ship of Steam Engineering in the Glasgow and West of Scot- 
land Technical College. During recent years Professor Watkin- 
son has devoted a considerable amount of time to research work 
in connection with water-tube boilers, superheaters, steam tur- 
bines, gas engines, and gas producers. . 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M1. Mech. L£. 





When an i tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtarned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the accept of the compl 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 


STEAM ENGINES AND BOILERS. 


15,507. July 12th, 1904.—IMPROVEMENT IN THE DISTRIBUTING 
VALVES OF FLUID PressuRE Motors, Thomas W. Nichols, 
109, Balmoral-avenue, Gateshead-on-Tyne. 

The object of this invention is to regulate the admission and ex- 
haust to and from the cylinder or cylinders of the steam and, it is 
stated, of other fluid pressures by means of a valve of the piston 
type, which is operated by the live and exhaust fluid driving the 
motor. There are four figures. Fig. 1 is a sectional elevation in a 
central plane of a single double-acting cylinder. The cylinder 2 
has the usual piston 3 and rod 4. 5, 5A are the main ports lead- 
ing from each end of the cylinder to the distributing valve 
chamber 9, and 6, 6A are small passages placing the ports 5, 5A, 
and consequently the ends of the cylinder, in communication with 
the ends of the valve chamber. @ distributing valve has end 
portions 7, 7A of larger diameter than two central or intermediate 
rings 8, 8A. 10, 10A are small ports or ae leading directly 
from the cylinder to the valve chamber, and 11, 11A are similar 
ports or es leading from the centre to the ends of the valve 
chamber. A spindle 12 having a handle is provided for adjusting 
the position of the valve, and 13, 13A are the steam supply ports, 
and 14, 14A the exhaust ports respectively. Assuming that 
steam is entering port 13 and the piston moving down, just before 
the piston reaches the end of its stroke the passage 10 is open to 
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Fig.t. 


the steam side of the piston, and steam flows through to the space 
to the middle rings 8, 8A, end through the port 11 tothe upper 
end of the distributing valve. The steam moves the valve down- 
wards to close the inlet port 13, the ring 8 closing the small ports 
10 and 11, and at the same moment the small port 6 is opened by 
the valve ring 7. The port 6 admits steam which is ready for ex- 
hausting from the port 5 to the end of the valve, which continues 
the downward movement until the exhaust port 14 commences to 
open to the atmosphere or condenser, when the steam port 13A 
at the opposite end is also open to admit steam through port 5A 
for the return stroke, and the steam acting on an area due to the 
difference of diameters of rings 8A and /A completes the stroke 
of the valve. On the return stroke, after the piston has passed 
port 10A, live steam passes through this port and port 11A, and 
after movement of the valve exhaust steam passing through port 
6A completes the cycle,—/une 22nd, 1905. 


TURBINES. 


2010. February 1st, 1905.—IMPROVEMENTS IN TURBINES, Gabriel 
Miettinen, 31, Gracechurch-street, London, E.C. 

This invention relates to tangential impulse turbines, and the 
object of the invention is a construction which can be readily 
reversed and in which the steam may be allowed to act successively 
upon a series of vane wheels on one shaft. The invention consists 
in adapting a rotary regulator valve or cock to control both the 
supply and exhaust of steam, so that by turning the valve the 














Fig. |. 


direction of the fluid relatively to the vane wheels may be con- 
trolled, and the wheel is rotated either in the forward or reverse 
direction. There are six figures. Fig. 1 is a sectional elevation. 
A turbine is provided with a series of wheels a having vanes or 
blades , the blades being of increased area on the successive 





wheels of the series, The turbine wheels a are mounted upon a 


shaftc. The casing has a number of inlet ports f and exhaust 
ports g. There are two sets of inlet ports for each vane wheel, one 
set for directing the steam in a manner to rotate the wheels a in 
the forward direction and an oppositely arranged set for directing 
it to cause the reverse rotation. The steam is controlled by a 
regulator or cock i having the port / and the series of ports 7 to 
lead the steam to the inlet ports f by means of passages‘. The 

rts i also communicate with the exhaust ports g. The steam is 
ed to the initial port / by means of a pipe. It then passes by the 
passage & to the forward or reverse inlets f accordingly as the 
regulator or cock / is turned to place the port / in connection with 
the forward or reverse passage . In Fig. 1 it is shown shut off, 
and in Fig. 3 in the ahead position. The steam entering the 
ports f impinges on the vanes / of the first wheel a. The steam 
then passes round with the vanes and escapes by the exhaust port 
g, from which it passes by the second port 7 by the next passage / 
to the next vane wheel, finally escaping to a condenser or to the 
atmosphere.—June 22nd, 1905. 


7025. April 3rd, 1905.—BRaAKING AND REVERSING GEAR FOR 
FLUID PRESSURE TURBINES, Hugo Lentz, 10 and 11, Potsdamer- 
strasse, Berlin. 

The object of this invention is to provide means for stopping 
and reversing of a turbine wheel. There is combined with the 
turbine wheel or driving shaft of the turbine two abutments, upon 
which the impelling fluid acts. There are two figures, which are 
largely diagrammatical. Fig. 1 is a section in the plane of the 
shaft centre, and Fig. 2 is a section in the plane of the wheel at 
right angles to Fig. 1; a is the shaft of the turbine, / is the 
turbine wheel with the vanes or blades c, and cne or more rotary 
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pistons d. The casing ¢ of the turbine encloses the rotary pistons. 
A reciprocating abutment / serves to divide the annular chamber 
g, into which the fluid is introduced in the direction indicated by 
the arrow 7 through the port i. The thrust of the fluid upon the 
pistons d acts as a brake when the turbine rotates in the direction 
of the arrow &, Braking may in this way be effected gradually. 
The piston surfaces d do not fit the outside of the casing «. The 
abutments f may be operated by means of the pistons being 
formed as thrust cams, or the abutment may be introduced only 
when it is required. If the turbine rotates in the opposite 
direction the braking fluid would be admitted through the port wm. 
—June 22nd, 1905. 


INTERNAL COMBUSTION ENGINES. 


17,511. August 11th, 1904.— IMPROVEMENTS IN OR CONNECTED 
WITH CARBURETTERS FOR INTERNAL COMBUSTION ENGINES, F, 
R. Simms, Welbeck Works, Kimberley-road, Willesden-lane, 
Kilburn. 

The object of this invention is to provide an improved form of 
petrol nozzle, for enabling the quantity of petrol supplied to the 
motor to be automatically adjusted to the speed of the motor. 
There are two figures. Fig. 1 is a sectional elevation; a is the 
tube or jet which is screwed upon the petrol supply pipe from a 
float feed of usual construction, and } is the external sliding sleeve 
or casing. The upper end of this casing is closed as atc, and is 
formed with a number of holes or perforations dd; ee are the 
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needles which project from the open end of the nozzle or jet a, the 
needles corresponding in number and position with the holes dd in 
the end ¢ of the sleeve b. The ends of the needles ee are made 
taper, and extend into the holesd; f is the conical end of the 
sleeve b, and g the spring which normally holds the spring in its 
lowest position, in which position it nearly closes the passage / 
from the jet chamber i to the vaporising chamber j. As the force 
of suction due to the piston increases or diminishes the sleeve 0 is 
more or less drawn upward upon the jet or nozzle a, so increasing 
or diminishing the passage way through the holes dd, so varying 
the quantity of petrol which escapes through the holes.— 
June 22nd, 1905. 


ELECTRICAL MACHINERY. 


13,283. June 11th, 1904.—IMPROVEMENTS IN OR RELATING TO 
MEANS FOR SUPPLYING OR CUTTING OFF CURRENT IN CONNEC- 
TION WITH SINGLE OR PoLYPHASE ALTERNATING CURRENT 
Evectric Motors, The Union Elektricitéts-Gesellschaft, 22, 
Schiffbauerdamm, Berlin.—Date under International Convention, 
June 30th, 1903. 





To ensure the proper working of single or polyphase alternating 
current motors it is necessary to avoid, or at least to diminish, the 
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short-circuiting of idle coils. This is usually effected by the 
employment of brushes, which are not as broad as the segments of 
the commutator, or, which if x coils are connected in parallel to 
each other, are narrower than (n — /) segments. In the case of 
bi-polar motors, where p brushes, which are mounted on the cir- 
cumference of the commutator, usually have the same potential, it 
has hitherto been customary to connect » brushes with each other. 
But in the case of alternating-current motors such a method of 
connecting the brushes suffers from the disadvantage of causing 
within the windings additional short-circuits which become closed 
through the connectious between the brushes. It is well known 
that, when regulating windings are employed, the brushes which 
have the same potential are joined up side by side through a 
winding, that is to say, through a short-circuit. To avoid short- 
circuits of the kind referred to a device for supplying and cutting 
off the electric current in connection with alternating-current 
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motors has been adopted, in which the brushes of the same poten- 
tial are all separately supplied and in which individual circuits 
may be separately closed. There are five figures, of which Fig. 1 
illustrates one form of the device. In this instance the arrange- 
ment for supplying or cutting off the current is two-phased. The 
brushes a, d are connected with the secondary terminals of the 
transformer 7, the brushes ¢, / with the secondary terminals of the 
transformer o, and the brushes /, ¢ with the secondary terminals of 
the transformer p. The primary windings of all the three trans- 
formers are connected with the same phase y. The brushes of 
the second phase 7 are connected in a similar manner, that is to 
say, g, 4; 7%, m; and kh, / are connected with the transformers s, f, uv. 
—June 22nd, 1905. 


PUMPS. 


14,035. June 2Ist, 1904.—IMPROVEMENTS IN OR RELATING TO 
Pumps, A. £. Davis, 94, Pritchard-street, Von Brandis-square, 
Johannesburg. 

This relates to pumps designed for pumping mine tailing or 
particles of pulverised ore mixed with water or liquids containing 
gritty or solid matter in suspension, and the object is to avoid the 
circulation through the main operating parts of the pump of the 
gritty matter, and so obviate the excessive wear. The invention 
consists of a chamber or vessel interposed between the piston and 
cylinder of the pump and the main valves thereof, in which 
chamber a flexible vibrating diaphragm is arranged to separate the 
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ciean water on the osciliatory or operating side from the water 
charged with tailings on the other side. There are fifteen figures. 
Fig. lis a plan of the pump, and Fig. 2 sectional elevation of 
Fig. 1 on the line z-z. a@ is the plain working barrel or pump 
cylinder in which the clean water is merely reciprocated backwards 
and forwards in the operation of the pump. The pump barrel « hasa 
double-acting piston a!, reciprocated in any known manner by the 
rod a, The two diaphragm chambers B! are at one end connected 
with the barrel a near the ends. d1!, d}2 are flanged branch pipes 
connecting the barrel a with the diaphragm chambers B' by means 
of the pipe C1. The other ends of the chambers B' are connected 
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to the working valve casings, of which a*is the delivery branch, 
a+ the delivery valve, and a* the suction branch having a suction 
valve. In the pump barrel a, and near each end, is a port a’, with 
which ports are connected small suction and delivery valves, pro- 
vided for the purpose of keeping the clean water in the pump 
barrel constant in quantity. The pump and the connecting pipes 
and the space above the diaphragm K in the chamber B' are first 
filled with clean water. The lenticular space formed between the 
two concave plates is made equal in capacity to the volume dis- 
placed by the piston in one stroke. The diaphragm K vibrates 
between the two concave plates, and keeps the clean water entirely 
separate from the water on the other side containing ore or grit in 
suspension.—June 22nd, 1905, 


TRAMWAYS. 


14,163. June 22nd, 1904.—IMPROVEMENTS IN MOVABLE OVERHEAD 
FrRocs oR SWITCHES FOR ELECTRIC RAILWAYS AND TRAMWAYS, 
Charles Merz and Sydney Redman, both of Collingwood 
Buildings, Newcastle-on-Tyne. 

This invention relates to movable overhead frogs, which can be 


operated at the will of the drivers of electric tramway cars passing 
under them. There are three figures, of which Fig. 1 is.a plan of 
one preferred form of the frog. The main part 1 of the frame may 
be of iron or bronze, and is insulated by the blocks 2 from the end 
pieces 3, to which the trolley wires are connected ; 4 is a strip of 
copper for maintaining electric continuity between the trolley 
wires on each side of the blocks. One end of the coil of the 
electro-magnet 5 is connected to the binding screw 6 and its other 
end to the main part of the frame, so that it may be earthed 
through the car motor when the trolley wheel is in contact with 
the main part 1 and the switch on the car is closed. This magnet 
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is in the form of a solenoid, and when energised it pulls in its core 
in the direction shown by the arrow 7; 8 is an arm carried by one 
end of the core ; and 9 is a spring, one end oi which is attached to 
the movable point or tongue, and the other end to the main part 1 
of the frame. The spring 10 is of less power than the spring 9. If 
a motor man on a car travelling from right to left finds it necessary 
to continue along the main line he simply switches off current 
from the car motors before the trolley wheel comes under the frog. 
No current, therefore, passes through the magnet and the switch 
tongue 13 remains in its normal position, so that the car goes 
straight on. When, however, the motor man wishes to go off on 
the branch line 11 he maintains the current through the car motors, 
so that when his trolley wheel touches the main part 1 of the frame, 
current traverses the coil of the electro-magnet 5, and moves the 
point or tongue of the frog, so that the trolley wheel is guided on 
to the branch line 11.—/une 22nd, 1905. 


MISCELLANEOUS. 


20,619. September 24th, 1904.—IMPROVEMENTS IN OR CONNECTED 
WITH ANTI-VIBRATION DEVICES FOR VEHICLES, the A/bany 
Manufacturing Company and F. Lamplough, Cumberland Part, 
Willesden. 

The object of this invention is to diminish the shocks trans- 
mitted from the roadway to the body of a vehicle through the 
springs. It consists of arms pivoted together, arranged between 
the axle and the body of the vehicle, one pivot being attached to 
the body, and the other to the axle, suitable friction devices being 
arranged upon each of the pivots. There are four figures. Fig. 1 
is an elevation of the jointed arms as applied to a double elliptical 
spring, and Fig. 2 is a section of the frictional device, Each of 


the friction devices consists of a casing / carried by one part and a 
pivot g carried by the other. On the pivot g are mounted a 
number of loose washers or plates, each alternate plate / being 
connected to the pivot g by means of a feather, or the pivot is 
square and each of the plates has square holes to fit. The other 
alternate plates ; fit the interior of the casing /, and have a central 
aperture large enough to enable them to rotate freely on the 
pivot. All the plates / j are held in frictional contact with each 
other by means of a spring / which takes up wear. The spring is 
held in position by means of a nut m screwed on to the end of the 
pivot. The plate /! is placed between the spring / and the plates 


e f , 
hg fi N?20.619. 


a, 








P 


ANN 


























Fig-2. 


and). The octagonal casing / has a flange f} to receive a screw 
cap p, making a closed chamber which may be filled with oil. The 
plates / j and /' have a number of perforations 7. The back of 
the casing f has also perforations 7, and a perforated plate r is 
placed between the casing f and the part carrying the wre x 
One pivot is attached to the body of the vehicle at d, while 
another pivot is attached to the axle at ¢, connected together by 
the arms a and ),—June 22nd, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


792,642. Mettinc Furnace, W. #. Williams, Chicago, Ill,— 
Filed June 20th, 1903. 
This invention is for raising the temperature of incoming air by 
the use of the outgoing hot gas. There are twelve claims. The 
first gives the essence of the invention :—A furnace provided with 





a single opening and mounted to be revolved in two planes, com - 





bined with a set of fixed, concentric flues for supplying air and fue] 
and discharging furnace gases, respectively, and means for connect. 


792, 642.] 











ing the furnace and flues and otherwise closing the former and 

means for rotating the furnace while so connected. 

792,628, CARBURETTER FOR GAs Encings, 7. L. Sturtevant, Quincy, 
and T. J, Sturtevant, Wellesley, Mass.—Filed December 12th, 
1904, 

This invention proposes the use of a special vacuum regulating 
valve which opens with a constantly diminishing resistance to the 











flow of air through the carburetter. In the vacuum chamber is an 

oil delivering nozzle, with a spraying valve sealed on the nczzle, 

and adjustable from the outside to regulate the admission. There 

are thirty-one claims, many referring to details. 

792,667. Process OF BURNING HYDROCARBONS OR OTHER CoM- 
BUSTIBLES, J. S. Rogers, New York, N.Y.— Filed November 1s, 
902. 


This is a curious invention, the intention being to obtain efficient 
vaporisation of the hydrocarbon. Thereare twoclaims. The last 
gives the essence of the patent. Burning a stream or flow of liquid 
fuel and compressed air, which consists in delivering the com- 


(792,667 


bustible mixture into a suitable chamber, igniting it, and causing 
the flame to impinge against and heat a refractory vaporiser 
surface moving in the direction of travel of the flame. 


792,790. Compressor, W. Prellwitz, Kaston, Pa,—Filed June 2nd, 
1904 


There are four claims to this patent. The fourth covers all the 
essentials of the invention. In a compressor, separated low and 


792,79C] 


high-pressure cylinders, valved pistons therefor, open inlets at the 
proximate ends of the cylinders, valved outlets at the other ends 
of the cylinders, and means for leading the compressed fluid from 
the valved outlet of the low-pressure cylinder to the open inlet cf 
the high-pressure cylinder. 








Tue eighteen-hour train service between New York 
and Chicago will not be abandoned as the result of the recent 
accident in Ohio, 
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FEED-WATER HEATERS. 
By Ernest R. Brices, 


Tue commercial economy effected by the feed-water 
heater in a steam power plant may be attributed to three 
main causes, namely: (a) The increased life of the steam- 
raising apparatus, resulting in reduced repairs and 
depreciation, brought about by feeding with hot water 
and by depositing the solid matter outside the boiler. 
(L) The increased steaming capacity of the boiler, due to 
the fact that less heat has to be supplied per pound of 
water evaporated, the heater taking part of the duty from 
the boiler proper, and also a much higher rate of evapora- 
tion per pound of fuel ing place when the boiler is 
supplied with hot feed. (c) The reduction in coal con- | 
sumption, due to the second part of (+), but mainly due to 
the utilisation of waste heat in heating the feed, either 
from flue gases or from exhaust steam. To the causes 
bringing about a reduction in the fuel consumption must 
be added the gain by the feed heating systems of Weir 
and others. 

It is unnecessary to add anything with regard to (a), 
the advantages to be derived from the more rational 
treatment of the boilers are axiomatic. With reference 
to the second part of (b), namely, that a higher rate of 
evaporation takes plece in a boiler fed with hot water 
than when fed with cold, it may be pointed out that, 
although it is difficult to say with any degree of certainty 
why this should be so, yet the following figures, reduced 
from some tests published by Messrs. E. Green and Son, 
Limited, with reference to their economisers, show that 
the gain due to this cause is really substantial :— 





Test Theoretical Actual oa Boiler 
No. gain.J ain, Difference. pressure |b. 
1... 0-172 -210 0-038 . 
S . “Cae 0-247 0-037 90 
3 0-208 0-262 0-054 113 
4 0-1545 0-202 0-0475 81 


Here the gain due to the increased steaming capacity 
of the boiler varies from 3°7 per cent. to 5°4 per cent., no 
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WEIR FEED-WATER HEATING SYSTEM 


inconsiderable amount on a large coal bill. It is to effect 
this economy that the live steam feed-water heater has 
so largely been used ; some makers claiming an all-round 
economy of 10 per cent. for marine service. 

For stationary plants, such as mills and power stations, 
it is the economiser type of feed heater that is mostly 
depended upon for a reduction in the coal bill, since, 
besides effecting a substantial economy, this form of 
apparatus can be relied upon for supplying large quan- 
tities of hot water, somewhat after the principle of 
thermal storage, for assisting power-station plants over 
peak loads, although to supply the water at or near boiler 
temperature would necessitate the flue gases leaving the 
economiser at a temperature of about 500 deg. Fah.; 
whether or not it would be economical to allow this, or 
to work with a lower flue temperature and a corresponding 
lower feed temperature would depend upon the individual 
conditions of each particular power plant. It is a point, 
however, that should be kept in mind in the economical 
generation of steam. 

In what may be termed the waste heat type of heater, 
such as the economiser and exhaust steam types, the 
economy effected is at the expense of what would other- 
wise be a dead waste, and therefore a clear gain is 
obtained. This, expressed as a percentage, is represented 
by the heat added to the feed in passing through the 
heater, divided by the total heat supplied by both heater 
and boiler, or: 

h, —h, 
H —h, 
where h, is the heat in the liquid on leaving the heater, 
h, the same when entering, and H the total heat in the 
steam passing through the engine, all reckoned above the 
same temperature, say, that of 32 deg. Fah. It super- 
heaters be used then H includes the heat supplied from 
this source. The value of this fraction does not v 

greatly in the range of temperature usually found in 
steam plants, and may be taken at 0°85 per cent. to 0°9 


Gain per cent. = x 100, 


into avcount the other causes mentioned as producing 
economy, it is quite safe to count upon a gain of 1:0 per 
cent. for every 10 deg. Fah. of feed heating. In the 
economiser tests ulready referred to, the gains, expressed 
as above, are thus :— 


Test Percentage gain per 


No. hy — he 10 deg. Fah. rise in feed. 
Theoretical. Actual. 
14.. ts. I Cm... 2a 
Ms si Vige 0-87 1-02 
3... ... 241-0 0-86 1-69 
4 1€8-7 0-92 1-19 


It is thought by many engineers that the Rankine 
cycle represents the most perfect condition upon which 
a steam engine can work in practice. In the feed-water 
heating system introduced by Mr. James Weir many 
years ago, the economy is effected by making the 
working cycle of the steam to approach more nearly to 
the Carnot cycle in a greater or pe degree depending 
upon the extent to which the heating is applied. In the 
apparatus as usually fitted by Messrs. G. and P. Weir,asmall 
quantity of steam is taken from the low-pressure receiver 
and intimately mixed with the feed water passing on its 
way to the boiler. The connections are shown diagram- 
matically in Fig. 1. The water from the hot well is 
pumped into the heater at a greater pressure than that of 
the receiver from which steam is taken, and, passing a 
spring-loaded valve, falls in the form of spray to the 
bottom, condensing the heating steam, and is drawn off 
and pumped to the boilers. The air liberated from the 
feed water on entering the heater is drawn off from the 
top of the condenser, or otherwise, as may be desired. 
In actual practice the pumps are usually of the twin type, 
thus simplifying somewhat the pipe connections; the 
exhaust from the pumps is turned into the heater, but in 
what follows this will not be considered, as it adds unne- 
cessary complications to the reasons. The steam valve 
on the pumps is controlled by means of a float in the 
heater, thus making the action automatic and regular. 

The gain is shown by Fig. 2; the heat in a pound of steam 
leaving the intermediate-pressure cylinder is represented 
by the area A B C D E measured above the hotwell tem- 
perature Tw. Of this heat a certain proportion is utilised 
in the heater in raising the feed-water from hotwell 
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EFFICIENCY DIAGRAMS 


temperature, Tw, to the temperature of the receiver Tw. 
This quantity is known, since it must equal the heat 
added to the feed, which is shown by the shaded area 
ABCK; hence HDEG=ABCK. Assume the 
following conditions from a triple-expansion engine :— 

Boiler pressure = 160 lb. (abs.) = 363°4 deg. Fah. 

Low-pressure receiver pressure = 16°7 lb. = 218-5 deg. 

Fah. 

Exhaust temperature = 140 deg. Fah. 

Hotwell temperature = 100 deg. Fah. 
The total heat supplied to steam entering the engine 
= H; — h, = 1192°8 — 68:0 = 1124°8 HU. Of this, 
however, h,, — ht, or 118°5 HU, is returned to the feed- 
water, leaving a net quantity of 1124-8 — 118-5 = 1006°3 
HU, as actually supplied by the boiler, z.e., by the fuel. 
The heat available, per pound, is equal to abc D Hd, and, 
taking the specific heat of water at unity for all tempera- 
tures, may be written thus :— 

_ (T, —T) (T. - T. 


no (2 + 2 qT, 


which in the case under consideration gives a value of— 
455°74 — 189°98 — 13°7 = 252°06 HU. 

The theoretical efficiency, 7.e., the ratio of the heat avail- 

able to the heat supplied by the fuel equals— 


252°06 © 0-2506. 


1006°38 
Without the heater in use, the heat supplied per pound 
of steam would have been 1124°8 H U, and the heat 
available— 
T, 


(T, — T,) (1 * r) ~ T.loge 0 


or, 455°74 — 189°98 = 265°76 HU, and the theoretical 

efficiency becomes— 
265°76 — ai omes 
Tagg = 0° 2868, 

hence the saving due to the heater is 0°2505 -— 0°2868 

= 1°42 per cent., reckoned from an absolute basis; or the 

use of the feed heater has increased the efficiency of the 

1°42 


— T. loge et 


plant by = 6°01 per cent. 





per cent. for every 10 deg. Fah. the feed is heated. Taking 


23°63 








It is reasonable to assume that the efficiency ratio has 
not been lowered by the application of the heater; 
indeed, the heater may be made to act somewhat as a 
separator, and deposit the water carried from the inter- 


mediate-pressure cylinder into the heater, leaving drier 
steam to enter the low-pressure cylinder, giving a slightly 
better economy. Apart from the efficiency ratio there is 
the increased economy, as pointed out above, due to 
feeding the boilers with hot water. 

Assuming the efficiency ratio to remain the same, then, 
although the actual efficiencies are lowered, yet the gain 
due to using the heater remains constant, and for this 
reason it has not been thought necessary, in the tables 
which follow, to consider any other but the theoretical 
efficiencies, it being remembered that the gain, as calcu- 
lated, holds equally well for any actual efficiency, provided 
the efficiency ratio itself remains unchanged with and 
without the heater, a supposition reasonable enough for 
estimating purposes. 

In this particular system of feed-water heating, some- 
times called the regenerative system, the economy is 
brought about, not by the exclusive utilisation of waste 
heat, but by a compromise in sacrificing a small quantity 
of available heat in order to make use of a much greater 
quantity of exhaust heat, in such a way, however, that, 
by so doing, the efficiency of the plant, theoretical as well 
as actual, is thereby increased. A glance at Fig. 3 will 
perhaps make this clear. Thus (a) represents the efficiency 
of a Clausius or Rankine cycle, that is of a steam plant 
having the boiler fed with water at exhaust temperature, 
the heavy lines enclosing an area indicating, to scale, the 
heat supplied, while the shaded area indicates the heat 
available for doing useful work. In (6) a live steam feed- 
water heater is employed, causing a much smaller quantity 
of heat to be supplied by the boiler, but, on the other 
hand, a more than proportionately less quantity of heat 
becomes available ; in this case the sacrifice of the avail- 
able heat a b to utilise the heat be, in order to supply 
the sensible heat cd, does not result in a theoretical 
gain. With (c), however, the maximum gain has been 
about reached with a single heater, while in (d), supposing 
an engine with an indefinite number of stages of expan- 
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EFFICIENCY DIAGRAMS 


sion, having a heater between each stage, the efficiency 
has been brought up to equal that of a Carnot cycle. 

In order to avoid the cost of separate heaters between 
each stage in multiple expansion engines, the method of 
pumping the feed-water through heating coils placed in 
each receiver, as in Fig. 4, which shows diagrammatically 
the application to a triple-expansion engine. Fig. 4 has 
drawn upon it, to scale, the “heat streams,” indicating 
the distribution of heat in the various parts of the plant, 
the numbers given being per pound of water. With this 
arrangement, however, great care has to be taken in 
draining the receivers of the water formed there, caused 
by the transfer of heat to the feed. Such an arrangement 
as this has been used on some American pumping 
engines, and has been understood to give very satisfactory 
results, so far as economy of fuel was concerned. 

In the example given above the heat available, with 
the feed heater in use, is 252-1 heat units per Ib., 
corresponding +o a theoretical consumption of 


2545 _ 10-095 Ib. of steam per indicated horse-power 


252°1 

hour. Without the feed heater the available heat is 
more, namely, 265°8 heat units per lb., equal to a con- 
sumption of 9°575 Ib. per horse-power hour. Here, then, 
is a case of an engine with an increased steam consump- 
tion brought about by improving the economy, showing 
clearly that in this instance the water per horse-power 
hour is no index to the cheapness by which the power is 
produced. It may be of interest to ascertain what the 
saving might possibly be with such a plant of, say, 
1000 horse-power working 3000 hours per year. Assum- 
ing the efficiency ratio to be 0°7, and that 10,000 heat 
units from each pound of coal pass in the steam to the 
engine, the coal consumption with the feed heater in use 
would be :— 


1006°3 x 10°095 


tabenvabewiidiecncclibaeaae— py Le] | 
0°7 x 10,000 
and without the heater— 
1124°8 x 9°575 _ 1°539 Ib., 


0-7 x 10,000 
iving a net saving of 0°088 Ib. per horse-power hour. 
his represents 118 tons per annum, equivalent to an 
annual saving of £94°4, with coal at 16s. per ton, from 
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which must be set off the interest, depreciation, and 
repairs on the cost of the heater and extra piping. On 
the other hand, the boiler capacity has been reduced from 
15,937 Ib. of steam, from and at 212deg., to 15,026 ]b., a 
reduction of 5°7 per cent.; while, owing to the utilisation 
of part of the exhaust heat, the heat rejected to the con- 
denser per pound of steam per horse-power hour is 
reduced from 12,863 heat units to 11,966 heat units, giving 
p decreased condenser capacity of 6°8 per cent., with 
its corresponding reduction in circulating water and 
cooling apparatus. The steaming capacity is improved 
and boiler repairs become likewise lower. 

For purposes of comparison, and for the calculation of 
efficiencies, it is necessary to consider the exact cycle 
through which the working steam passes. In the follow- 
ing are given the various modifications of the regenerative 
feed cycles, together with some calculated results, show- 
ing the gain likely to be derived by their introduction. 

Single heater.—This is practicaily the type already 
mentioned, the diagram being shown in Fig. 5. The hot 
well temperature—z.e., the temperature at which the feed 
enters the receiver heater—being taken as that of the 
steam in the exhaust pipe. 

Total heat supplied: T; — T. + x L; 

Heat given to feed: T, — T, 

Net heat supplied = T; — T, + 2 L,; 

Heat available : 

* zL,\ _ 7, (Tt. — 7) 
(T, — T) (1 +34) — 7 loge? -_ 

In which L; equals the heat of vaporisation at initial 
pressure and « the initial dryness fraction. T is for 
absolute temperatures = ¢’ + 460°7 for Fahrenheit scale; 
the meanings of the suffixes will be found on the diagrams. 

The application of this cycle to a compound condensing 
engine is shown in Table I., which indicates clearly the 
advantage of applying the heater to high-pressure engines. 

As has already been pointed out, the gain due to the 





use of the feed heater for any given case is the same, 


TABLE I.—Compound Condensing Engine. 
89 Ib. 134 Ib. 
319-3 349-3 
780 810 
680 695 
26 264 
58 580 
1090-1 
100 
999-1 
241-6 


256-3 


194 lb, 
379-3 
840 
710 
264 
580 
1105-6 
130 
975-6 
283-2 
307-0 


Initial pressure, absolute... 
Initial temp., deg. Fah. ... 
Initialabsolute temp., T; ... 
Receiver absolute temp., T, 
Vacuum, inches... ... ... 
Exhaust absolute temp., T. 


Total heat supplied, H.U.... 
Heat given to feed, H.U.... 
Net heat supplied, H.U. ... 
Heat available with heater, 


Heat available without 
MG MEMhe cc. cay.) ens 


0-2903 | 


| 
| 


Theoretical efficiency with 
te 

Theoretical efficiency with- 
out heater i 


0-2440 0-2683 


v. 0-2351 0-2575 0-277 | 
Gain due to heater - 0-0379 ... 0-0419 ... 0-0453 | 
no matter what the theoretical efficiencies are, pro- | 


Total heat supplied = T, — T,+ rL,. 
Heat given to feed = T, — T.. 

Net heat supplied = T; — T,+ 2L,. 
Heat available = (T; — T.) (1 +h) — T, log.. — 


4 
. &-.—T)  &—T¥ 
> ef apes 
With the same range of temperature as_ before 
Table III. gives the figures for a triple-expansion con- 


TABLE III,—Double Heater Triple-condensing Engine. 


Initial pressure, absolute ... 134 Ib. 194 lb, 
Total heat supplied, H.U. “g 

Heat given to feed, H.U.... 

Net heat supplied, H.U. ... 

— with heater, 





Heat available without 
5 en 
Theoretical efficiency with 
ena 
Theoretical efficiency with- 
outheater ... ... 0-2351 0-2575 . 
Gain due to heater ... 0-0536 ... 0-0594 ... 0-0652 
densing engine, fitted with a heater to both receivers. 
The gain shown varies from 5°3 per cent. for low pres- 
sures to over 6°5 per cent. for high pressures. 
Treble heater.—Diagram as Fig. 7. 
Heat supplied = T; —T, + x L,. 
Heat given to feed = T, — T,. 
Net heat supplied = T; — T, + 2 L,. 
Tq 


Heat available = (T; — T.) (1 + gs ')- T. log. 7 


(T, - T.) (2-7) _(T,— 7) (1. - T)_(1.— 7)" 
ol “ 2 
The results of the application of a treble heater to 
quadruple-expansion engines are shown in Table IV., 
in which the initial and exhaust temperatures have 


0-2728 


TABLE 1V.—Treble Heater, (Quadruple Condensing Engine. 
89 Ib. 134 Ib. 194 Ib. 
1090-1 ... 1097-9 1105-6 
20-0... 172-0 195-0 
925-9 910-6 
272-2 
307-0 
0-2989 
0-2777 


Initial pressure, absolute ... 
Total heat supplied, H.U. 
Heat given to feed, H.U. 
Net heat supplied, H.U.... 
Heat available with heater, 
LES aa eee 255-0 
Heat available without 
eh tht eee 
Theoretical efficiency with 
Es ear 
Theoretical efficiency with- 
out heater... ... ... ... 0-2351 0-2575 
Gain due to heater 0-0622 0-0695 0-0763 
been kept the same as in previous examples. Here the 
gain is shown to vary from 6°2 per cent. up to 7°6 per 
cent. Of course, it would be absurd in practice to work a 
quadruple-expansion engine with so low a pressure as 
134 lb. absolute, the figures have been calculated in the 
first two columns of Table IV. merely for the sake of 
comparison. As in no engine in actual practice can the 
hotwell temperature be the same 
as that of the steam in the 
exhaust pipe, it is of interest to 


282-7 


Q-2497 Q-2754 








see how a varying hotwell tem- 














LZ SEY) / 


‘Heat available 
for useful work 


perature affects the gain. For 
this purpose Table V. has been 
prepared from the formula given 
in connection with the example 








previously worked out in detail 
—see Fig. 2. From this it will 
be seen that the gain brought 
about by the application of the 
































FEED-WATER HEATING WITH TRIPLE-EXPANSION ENGINES 


vided the actual efficiencies bear the same ratio to 
the theoretical efficiencies both with and without the 


TABLE I1.—Compound Non-condensing Engine. 

Initial pressure, absolute... 891b. 134 lb. 
Initial temp., deg. Fah. ... 319-3 349-3 
Initial absolute temp., T; ... 780 810 
Receiver, absolutetemp., T, 730 745 
Exhaust, absolutetemp.,T. 680 680 
990-1 997-9 

50 65 
940-1 932-9 
117-4 


144-8 
120-8 


194 Ib. 
379-3 
840 
760 
680 


1005-6 
80 

925-6 

169-2 


177-6 


Total heat supplied, H.U. 
Heat given to feed, H.U. 
Net heat supplied, H.U. ... 
Heat available with heater, 
Heat available without 
ae Be 150-5 
Theoretical efficiency with 
i ee 
Theoretical efficiency with- 
out heater... ... ... ... 0-1220 0-1508 0-1766 
Gain due toheater ... 0-0238 0-0292 ... 0-0351 
heater. For low-pressures it is seen that the gain is 
about 3°8 per cent., increasing to over 4°5 per cent. for 
high pressures. This, it should be remembered, is the | 
gain due to merely heating the feed from the temperature | 
of exhaust up to that of the receiver. Table II. gives the | 
figures for a compound non-condensing engine working | 
under otherwise the same conditions. Here the gain, | 
though not so great, is yet appreciable, ranging from | 
about 2°4 per cent. for low pressures to about 3°5 per | 
cent. for high pressures. 
Double heater.—Diagram as Fig. 6, suitable for triple | 
or quadruple-expansion engine. 


0-1249 ... 0-1552 0-1828 








| Net heat supplied, H.U. 


| Theoretical efficiency with 


heater increases as the hotwell 
temperature decreases, other 
things being equal ; this is what 
would be expected, since, as a 
general rule, the less efficient 
an engine is the greater is the 
economy brought about by the 
application of apparatus for im- 
proving it. In the present in- 
stance the economy is increased 
from 4°5 per cent. in the case 
of the feed entering the heater 
at exhaust steam temperature, 
up to 5°9 per cent. for that of 
an engine having some 60 deg. 
Fah. drop from exhaust steam temperature to hot- 
well temperature. It is hardly necessary to point 
out that, although the gain due to the use of the heater 
has increased, yet the efficiency of the plant is lower, as 
will be seen from Table V. 

















TaBLE V.—Single Heater, Compound Condensing. Varying Hot- 
, Withee well Temperature. 


194 Ib, ... 
119-3 ... 


194 Ib, 
119-3 


194 1b. ... 
119-3 ... 


194 Ib. ... 
119-3 ... 


119°3 ... 
1105-6 ... 
130-0 ... 
975-6 ... 


283-2 ... 


307-0 ... 
ec Bee 
Theoretical efficiency with- 
Pe oe A ee 
Gain due to heater ... 0-0453 ... : . 
Although this type of heater has been used largely in 
marine work, the application to stationary plants has 
been only in isolated cases, competition with the 
economiser being too severe. It is as well to remember 
that although the economiser is fitted ostensibly to 
utilise “ waste” heat, z.¢., heat that could not otherwise 
be economically used, yet a large proportion of the heat 
utilised by many economisers is “waste” in another 
sense, 7.c., heat brought about by wasteful firing. In the 


Initial pressure, absolute 
Exhaust temperature ¢, 
a 
Hotwell temperature ¢,, 
aa 
Total heat supplied, H.U. 
Heat given to feed, H.U, 


os 

.. 1164-9 
189-3 
975-6 
272-3 
307-0 

.. 0-2791 


.. 0-2635 
. 0-0592 


Heat available with heater 
H.U 


| Heat available without 


heater,H.U. 





majority of cases there can be no doubt but that the 
economiser is vastly the best feed heater, but it must be 
admitted that its popularity has largely prevented the 
regenerative system being more widely known and used, 








MODERN ECONOMICAL STEAM ENGINES 
AND TURBINES, 
No. III.* 


Amone the most economical steam engines of to-day 
must be placed the high-speed engine. This engine, 
which used to be classed a wasteful engine, and when 
brought into common use earned a reputation of bein 
a steam eater, can now hold its own with the most 
economical engines on the market. 

The diagram shown in Fig. 18 gives several examples 


Fig.18. 
STEAM CONSUMPTION—BELLISS ENGINE 


of steam consumption with superheated steam. From 
this diagram it will be seen that a Belliss high-speed 
triple-expansion engine of 300 indicated horse-power 
working with steam at 160 lb. pressure per square inch, and 
superheated to 685 deg. Fah., or 315 deg. Fah. superheat, 
a requires 10} lb. of steam per brake horse-power pcr 
hour, which corresponds to about 15°41b. per kilowatt 
per hour, a remarkably good result, especially for such a 
small size of engine. e high-speed engine cannoi, 
therefore, be put on one side as a wasteful generator or a 
toy, as engines up to 3000 indicated horse-power are 
manufactured regularly for electrical work in this country. 

The Belliss engines, which were fully described in tke 
pages of THe EnGInerER of April 29th, 1904, may be taken 
as generally representing the type of engine manufac- 
tured of the double-acting class. They are as simple as 
can be made consistent with efficiency, all complication 
in valve gear, &c., being done away with; and, in fact, 
the engines are built with as few working parts as is 
possible. The valves are of the piston type, and Messrs. 
Belliss use no other type for the high-speed engines, and 
yet, with all this simplicity, obtain the startling results 
already given. There is one thing which makes a success 
of the high-speed engine more than anything else, and 
that is the accurate workmanship put into it. When an 


Results obtained on Test of Belliss 300 BHP 
Triple Expansion Engine 
Full Load 
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Fig.19, - 
INDICATOR DIAGRAMS—BELLISS ENGINE 


engine has to run 400 revolutions per minute all gear 
must be accurately lined up or come te grief. It is 
surprising how well an engine will run at 40 revolutions 
per minute even when it is miserably lined up, but this 
cannot exist with a “high speed.” Accurate workman- 
ship has been found absolutely necessary, and this has 
made the engine a success. 

Take the Willans central valve engine, for instance. 
It is the perfect manufacture of these engines which 
made them the first of ~~ engines and 
made such a demand for them. To look u« the design of 
this engine is sufficient to at once make it clear that 
nothing but good workmanship could make it an 


*No. Il. appearcd July 14th, 1905. 








Suny 28, 1905 


THE ENGINEER 


79 





3 








efficient engine. Thousands of these engines are in use 
in all sizes up to 3000 indicated horse-power. 

As representing the high state of efficiency to which 
the high-speed double-acting engine has been brought, 
the detail results of tests of a 300 indicated horse-power 
triple-expansion engine of Messrs. Belliss and Morcom’s 
make are given on page 78. This engine may be taken as a 
modern standard. It works with steam at 160 lb. 
pressure per square inch, superheated to 685 deg. Fah. 
The steam consumptions at the varying loads are given 
in Fig. 19, and also the corresponding consumptions at 
different degrees of superheat. The effect of superheat 
upon the economy is very noticeable, and the flattening 
effect upon the curve for varying loads is also very 
marked. The indicator diagrams taken on test are also 
shown in Fig. 19 for full and half load. 

These engines are of the well-known enclosed type, 
fitted with forced lubrication to all bearings. The me- 
chanical efficiency of the engine is given in the diagram, 
Fig. 19, and, as will be seen, it is very high indeed. 
Throttle type governors are fitted to all this firm’s 
engines. 

These results very clearly show to what degree of per- 
fection the high-speed engine has been brought, and how 
well it compares with the most economical of turbines 
and slow-speed Corliss engines. 

The high-speed engineers of this country have done 
more than any others in the way of testing of engines, 
and have spent many thousands of pounds in testing 
plants for carrying out these tests. Concerning the 
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INDICATOR DIAGRAMS—REAVELL ENGINE 


slow-speed engines, little information is obtainable com- 
pared with the high-speed. No doubt this is mostly due 
to the greater expense involved in carrying out the tests. 
It is only by carefully conducting tests that the weak 
points are found out and perfection can be nearer 
approached. 

At present the high-speed engine and the steam turbine 
are in keen competition, and although it appears as if the 
turbine will eventually supersede the reciprocating engine 
altogether, before this will take place there is much work 
to be done. The old beam engine took a long time to die 
out ; in fact it is hardly dead yet. Most of the most econo- 
mical tests taken in connection with steam turbine plants 
are with a very high vacuum, and when comparing the 
steam engine with these it should be taken into con- 
sideration. 

As confirming the consumptions already given in the 
curves shown in Fig. 18, the tests made on the Leeds 
triple-expansion engine of this firm may be quoted. Full 
particulars were given in Tue EnGinegr of April 29th, 
1904. This engine only had 64 deg. of superheat, and 
the consumption was 12°78 lb. per indicated horse- power 
and 19°08 per kilowatt. The engine gives 2400 indicated 
horse-power with a steam pressure of 180 lb. per square 
inch when running at 200 revolutions per minute. 

The Willans engine is too well-known to require 
description here, but a few particulars of tests giving 
steam consumptions of compound and triple-expansion 
engines of various powers and steam pressures will not 
be out of place. The following give results of some of 
the most recent trials. How near these compare with 
results of other engines under similar conditions will be 

















seen by referring to the various diagrams. 
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Compound Condensing Engines. 





3571 | 360| 158 | 25:8 | _| % 21-37, 84-29) 50.28 
» | | 188/25 | — | 100 | 28-06) 88-5 | 50-01 
» | oo | 158/25 | — | 60 | 24-48) 84-1 | 51-08 
~ A ea | 25 = 


Dry steam 26-94 84-08) 49-91 





Compound Non-condensing Engunes. 


| deg. a 
3748 600 154/ N.C. 302] 107 | 26-54) 80 | 46.23 
» » | 185} N.C.| 300] 60 | 27-85] 80-7 | 46-8 
» | » | 150] N.C.| 298 46-03 





Dry steam 20-76 81 

All these tests were most carefully taken, and are quite 
reliable, and may be taken as representing every-day 
practice. 

One of the most recent tests of a mill engine of 
800 indicated horse-power, built by this firm, gave a con- 
sumption of 11-23 lb. per indicated horse-power per hour 
with steam at 153 lb. pressure, 25in. vacuum, 278 revolu- 
tions per minute; the steam was superheated 97 deg. 
Fah.; this is an excellent result. It is interesting to note 
the very high referred mean pressure adopted by this 
firm for even triple-expansion engines. The compound 
condensing engines work with a mean pressure referred 
to the low-pressure cylinder of 50 lb. per square inch, and 
the triples with from 35 Ib. to 40 1b. These engines will 
not appear so economical if the indicated horse-power is 
taken into consideration, but as the mechanical efficiency 
is increased at the higher mean effective pressures, the 
over-all efficiency is high; that is, the consumption ‘per 
brake horse-power, or effective horse-power, which is the 
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Fig.2l. 
INDICATOR DIAGRAMS—REAVELL ENGINE 


all-important factor. All the above tests were made by 

measuring the steam condensed in the surface condenser. 
The steam consumption results of another type of 

double-acting forced Selsinntion engine, viz., those manu- 

factured by Messrs. Alley and McLellan, of Glasgow, are 

given below :— 

Test of 300-Kilowatt Alley-McLellan Fngine. 














Load. opercent. Full. bane a Half. Quarter. 
Lbs. per kilowatt hour 21 , 21-2} 22-1 | 23-8; 29 
is a SEP. 35 15-68 15-81) 16-5 17-75 21-4 
oi. 5 RAs gs | 13-2 13-3] 13-7 14 15-2 
Combined efficiency .. | 84-3 84-2 | 83-1 79 70-8 





‘This engine is ‘one of the “ Sentinel ” type of triple 


| expansion engines of the enclosed class, fitted with forced 
lubrication throughout to all bearings. It is 300 kilowatts 
normal capacity, and has cylinders 13in., 20in., and 3lin, 
diameter by 12in. stroke, and runs at 300 revolutions per 
minute. 

The above results were obtained by weighing the actual 
| steam condensed in a surface condenser, and taken when 
| the engine was quite new, so no doubt the mechanical 

efficiency would be improved slightly after running a 
short time, and so further decrease the consumption per 
kilowatt’given. 

The engine is fitted with piston valves throughout of 
the firm’s special form as regards the rings, and each 
valve is driven direct off excentrics fixed to the crank- 
shaft.’ ‘The governing is effected by a powerful governor 
having control of a balanced throttle valve. 

Another economical high-speed engine of very special 
design is that manufactured by Messrs. Reavell and Co., 
Limited, of Ipswich. This engine is of the single-acting 
type, and was very fully described and illustrated in the 
pages of this paper of May 27th, 1904. Particulars of 
two tests were given, and we are now able to give copies 
of indicator diagrams with full particulars of test. As 
will be seen, considering the size of engines, the steam 
consumption is very satisfactory indeed. Full particulars 
of tests are given below, and copies of indicator diagrams 

| taken during the test are shown in Figs. 20 and 21. The 
steam consumption was measured by weighing the water 
condensed in a surface condenser in each case. 

In dealing with high-speed engines it will not be out 
of place to compare them with ordinary mill engines of 
the highest type. Thus we may refer our readers to a 
report which appeared in our issue for 2nd June, 1905, 
on the performance of an engine built by Messrs. Cole, 
Marchent, and Morley, of Bradford, for the Durham 
Street Weaving Company, Limited, Belfast, with which an 

| indicated horse-power was obtained for 8°784 lb. of water 
per hour. 








WATER SUPPLY OF LOS ANGELES, CAL, 


THe water supply of Los Angeles has, in the past, beett 
received by gravity, only a few higher parts of the city being 
supplied by pumping into the mains. The growth of the city, 
however, has, according to our contemporary, the Engineering 
Record, made an additional supply necessary, and a pumping 
plant is to be installed in the south-western part of the city, 
where wells have been bored to water-bearing strata lying 
60ft. to 200ft. below the surface. As these wells are too deep 
to permit of their operation by pumping engines at the 
surface, and as it was considered commercially impracticable 

| to pump them by deep-well pumps with long plunger rods, 
and, again, very costly to excavate pumping stations under- 
ground near the water level, it has been decided to operate 
them with compressed air. The wells, of which there are 
twelve, will discharge into a common reservoir, frcm which 
the water will be forced by a pumping engine into the city 
water mains. The water in the wells at present stands about 
60ft. below the surface, but, as has been found in irrigation 
work in California, the ground level of subterranean. water 
supplies is apt to be lowered considerably by continuous 
pumping, and the compressor has therefore been designed 
to pump, if necessary, frcm a much lower level, being 
guaranteed to deliver 2000 cubic feet of air per minute 
against a pressure of 100 lb. It is claimed for the air 
valves of this ccmpressor that they combine the quiet- 
ness and high-speed qualities of mechanically moved 
valves with the elasticity of poppet discharge valves, 
the valves being controlled by what is known as the Cincin- 
nati air-valve gear. The Los Angeles compressor will be of 

| the two-stage type ; that is, the air will be partly compressed 
in a large cylinder, after which it will pass through a cooler, 
where its temperature will be reduced by passing over tubes 
containing cold water to a high-pressure cylinder, where the 
compression will be completed. The steam engine driving 
the compressor, and forming, in reality, a part of it, the steam 
cylinders working on the same piston-rods, is also com- 
pounded, the steam expanding first in a high-pressure cylinder, 
after which it passes to a receiver, where it is dried and re- 
heated by high-pressure steam in pipes, after which it finishes 
its expansion in the low-pressure cylinder. The steam is then 
condensed in a surface condenser and returned to the boiler 
through reheaters by the boiler feed pumps. The entire 
machine is supplied with oil from one central tank, and the 
oil going into the steam cylinders is afterwards removed by a 
separating device placed in the exhaust pipe. An automatic 
governor controls both the pressure of the air delivered and 
the speed of the engine, and isso arranged that if the con- 
sumption of air is reduced by the shutting off of wells, the 
engine slows down, maintaining a constant pressure, while 
if one of the air pipes should break, the engine is prevented 
from running above a certain speed. 


Tests of Reavell Engine. 


Test of 100 K.W. Set, Condensing. 






































3 fe Steam. : 
Test No. prow Yasue 2 Amptres,| Volts, | K.W. 1.H.P. por LH.P.| Per K.W. pm Load. 

sq. in. inches. eee “ee ae ore ba Fuk oa hour. | heer. on = 

| Ib | 
Piccs ces | 254 444 248-6 506 125-8 203-7 15-9 25-75 82-6 Overload 
2... 150 | 254 446 199 500-4 1€0-2 159-5 15-48 | 24-7 84 Full 
Giress sce) ae 254 448 149 505-5 75-3 125-0 15-6 | 25-94 £0-75 Three-quarter 
Recnss cick. | SO 25 453 100 500 50 88-1 15-65 27-6 76 Half 
Test of 150 K.W. Set, Non-condensing. 

1. 15i — | 838 362 | 499 | 180 289 19-75 | 31-75 83-7 Overload 
2. 150 — | 2 300 | 500 | 150 245-8 19-12 | 31-3 82-0 Full 
3.. 148 = | 348 225 119 | 112-2 197-6 19-0 | 33-35 75-25 | Three-quarter 
4... 149 — | 350 155-5 499 | 77-6 145-8 19-£5 36-75 71-3 Half 
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MACHINE TOOL DESIGN. 


By Professor J. T. Nicotson, D.Se., M. Inst, C.E., and 
Mr. DempsTER SMITH. 


No, X.* 


WE now propose to discuss the question of a design of 
lathe capable of meeting the wants of many purchasers 
who would not feel justified in ordering a lathe for the 
use of high-speed steel exclusively, but who would desire 
to be able to execute finishing cuts with carbon steel at 
the slower speeds ‘suitable thereto, and so obtain a more 
perfect finished surface, whilst at the same time the lathe 
would be supplied with a much greater driving power than 
would be necessary for carbon steel only, so as to permit 
of moderately heavy cuts being taken with high-speed 
steel for roughing out. 

Highest spindie speed for compromise lathe (N,).— 
In the case of purely high-speed lathes we gave the for- 
mule 3600/h and 2400/k for small and large lathes 
respectively, as indicating a close approach to the data 
for Ny, obtained from practice. The results of these 
formule were tabulated in Table V., and plotted on 
Fig. 14—page 413 ante. 

We are now disposed to believe that3600/h for ald sizes 
would.have been a better rule for high-speed lathes, and 
that the spots from practice in Fig. 14 for lathes of 18in. 
to°72in. centres more properly represent compromise 
lathes, as having been designed and executed during the 
recent transition stages of practice from the use of carbon 
to that of high-speed steel. 

At all events, if it be agreed that the high-speed steel 
lathe is to be capable of finishing, boring, and drilling at 
the drill manufacturer’s recommended speed of 60ft. per 
minute, and that upon holes as small as = —one-sixteenth 
of the height of centres—then 3600/k becomes the simple 
and rational rule by which to determine the value of the 
highest spindle speed for any size of high-speed lathe. 
In Fig. 27 we have shown the data obtained from makers 
of drills—from Capital and Novo steels—relatively to 
the variation of the number of revolutions of the drill 
with its size, when the rate of feed is taken constant for 
all sizes, and equal jin. per revolution. The upper— 
thin line—curve gives the speeds for lubricated, the 
lower—thick Jine—for dry drilling. If the drill diameter 
be 5 in inches, and N the speed of revolution at which its 
circumference will travel at 70ft.a minute, then obviously 
*&5N/12 = 70, or N&5 = 267. Similarly, when the speed 
is to be 60ft. per minute, N5 = 230. These two expres- 
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sions will be found to fit the two curves of Fig. 27. 
Using the latter value—for dry drilling—we have, from 
rh 
12 x 16 No = © 
Ny, = — , OF, Say 8 
For carbon steel lathes the formula recommended was 
N, = 1800/h, just half of that obtained for high-speed 
lathes, so that a finish-boring and drilling speed of 30ft. 
per minute is obtainable, according to our rule, upon a 
diameter of h/16, and a polishing speed of 120ft. per 
minute on a diameter of h/4, on our proposed designs of 
carbon steel lathe. 5 
For the compromise lathe it is suggested that this 
drilling and finish-boring speed be taken at 45ft. per 
minute on a diameter of h/16. This would give 


a for compromise lathes—see Table X XI. 


> 


Horse-power and lowest spindle speed for compromise 
lathe (N;).—For high-speed lathes the rule we adopted 
was that the lathe should be able to run slowly enough 
to take the “standard cut” for the given size of lathe, at 
its proper speed; that given, viz., by the formula 
» = 1/a+ 15. 

From more recent experiments made by various firms 
with high-speed steel on the heavier cuts, we have now 


for high-speed lathes. 
U 


N 


are over one-eighth of one square inch in area; and we 


expression will be insignificant on the smaller sizes of 


lathe; but for the larger sizes the horse-power required | 


will be just about doubled. This will give the greater 
power required for the not infrequent use of two or more 
too!s in the larger lathes. 

For the carbon steel lathe we assumed the same 
standard cut—viz., h/40 x h/160—as for the high-speed | 
steel lathe ; but recommended for the cutting speed the 
formula v = 4/(a + 0°2). 

In justification for these values of the depth of cut, 
and the width of traverse for the “standard cut” for all | 
types of lathe, we may here bring forward Fig. 28. | 
This represents the averages of about a dozen lists of | 


es) 
a 


tings [in inch 


we 


Allowance on forg 


allowances on forgings sent in to us by different makers. 
The various curves are represented by a formula of the 


form :— 
V d 


D—d= 10 My ds . 

where D and d are the rough and finished diameters of 
the forging in inches ; and L is its length in feet. 

If, for example, we take the average diameter of the 
work equal to the height of lathe centres, and the length 
of the forging equal to 6; then we have: 

Vig 3fh_ 16 

0 * : J 2 12°6 

and the depth of cut would be: 

D-—d_ h%s 

<< 

The value of the depth of cut- assumed by us, viz., //40, 


(43) 


D-d= 


Worse Power Speed & Area of Cut 
on Height of Centres 


Area of Cut/sg.iehes; 


Cutting Speed (tt per mins & Norse Power 
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Fig. 29 


was at all events not too heavy. It was based upon 
information obtained from tool makers, and the results 
from the two sources are mutually confirmatory. 

For the compromise lathe we, therefore, propose to 
adhere to the same standard cut as before, viz., depth, 
h/40; width, h/160; area, h?/6400. 

The horse-power to be supplied is clearly a matter for 
individual judgment, and for decision in each case upon a 
consideration of all the circumstances. As a tentative 
suggestion, we are inclined to offer the opinion that the 
horse-power to he supplied in the compromise lathe 
should be determined by allowing that the standard cut 
above specified is to be taken at half the velocity it would 





grounds for modifying this speed formula considerably 
1 ie No. IX. appeared June 30th. 





for the larger lathes; .e., for those whose standard cuts | is the correct formula for the cuttin 
| speed lathe, then on the compromise fe 


believe the formula v = 1 + 30 more nearly represents | 
. 


the facts. The effect of substituting this for our previous | 


horse-powers required for each size of lathe. 
also plotted in Fig. 29. 


be taken at in a high-speed lathe ; so that if v -. + 30) 


speed on a high 
the it should my 
, » « (44) 


v= - + 15 
The values of this speed for lathes from 6in. to 6ft. 


| height of centres are given in Table XX.; and the 
They are 


In the same figure another speed curve is shown, repre- 


| senting the speed on the face-plate diameter, corresponding 
to 15ft. per minute on work of diameter which can be swung 


over the saddle. One speed curve is that which deter. 
mines the horse-power, the other is that which governs 
the slowest spindle speed. The latter speed varies from 


| 25ft. per minute on small to 17ft. on large lathes, and 


this is in accordance with the requirements of practice, 
inasmuch as the finishing cuts are heavier upon large 
than upon small sizes of lathe. 


amount left on fe 3 inches) for lerms 
Arerage amo rhagps a a x) for cleanung up in 


ie 


For comparison we give in the annexed Table XIX., 
the horse-powers required on (a) pure high-speed lathes, 
(0) ordinary carbon steel lathes, alongside of (c) the 
horse-powers we propose for the compromise lathes. 


TABLE XJX.—Horse-powers for 2 Agia Carbon, and 
Compromise Lathes, 


Height of centres ...| Gin. /12in|18in|24in 30in 36in 48in 60in 72in 


Ballo be 56 92 140 200 
6-3}10/13 16 20 23 2% 
10 | 143, 20 28 46 70 100 


(a) High-speed steel..| 9 | 38 

(b) Carbon steel | 0-86 3-2 

(c) Compromise | 46 | 6-5 
| { 


The horse-power for the compromise lathe is obviously 
just half of that assumed for the high-speed steel lathe. 
With regard to the lowest spindle speed required on 


Greatest ond Least Spindle Revs./per minute) 
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| Fig. 
| the compromise lathe, we are disposed to recommend that 
the slowest speed of spindle demanded be such as to 
enable finishing at 15ft. per minute to be done upon work 
of diameter (2 — ,/h), %.¢., work which can be swung 
over the saddle. : 
For carbon steel lathes a reference to Table XII. 
—page 589—will show that much lower speeds than this are 
supplied for the larger sizes of lathe, ¢.g., the speed varies 
from 20ft. for a 6in. lathe down to 4ft. per minute for a 
72in. lathe. Such slow speeds can hardly be contemplated 
in lathes of the compromise variety. 
If the above cutting or finishing speed be accepted for 
all sizes of lathe, we have the following formula for N: :— 
m™x2(h-VR h—Vh 
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This quantity is tabulated in Table XXI., as also the They have also been plotted on a base of height of centres 


values of N, (and of Ny/ Nz), as above determined. 


TABLE XX,—Tuble giving Depths of Cut, Widths of Traverse, 





in Fig. 30. On this figure are also shown values of 


and Area of Cut Proposed for Compromise Lathes from 6in. to 6ft. 
and the Net Horse-power Required. 

















N, and N, for a number of what may properly be called 


‘ compromise lathes, as obtained from recent practice. 


Height of Centres, also Proper Cutting Speed for those Cuts 














Height of centres = 4 .., = 6 9 12 | 15 18 21 24 27 80 36 42 48 54 60 66 72 
Depth of standard cut = ao ey ears oe 1225 | -80 375 | -45 | -525 | -cO 675 | -75 | -90 | 1-05 | 1-20 | 1-85 | 1-5 | 1-65 | 1-0 
Width of standard traverso = ia vie ee tee nae sve | 0875 | -05625| -075 | -0987] +1125] -1812] -15 1687 | -1875| -225 | -2625|/ .30 | -34 | .375 | -4125| -45 
| | 
Area of standard cut = saw ie ues se ssn ee ave | *00563 | -01265 | -0225| -0852] -0506| -069 | -09 | -114 | -14 | -208 | -276 | -36 | -46 | -53 | -98 | -81 
| | | 
Cutting speed = v = 4a +15 ... 104 | 54-5 87-2 | 29-2 | 24-9 | 22-25] 20-66] 19-89 | 18-57 | 17-465 | 16-81 | 16-39 | 16-086 | 15-893 | 15-736 | 15-55 
| | | | | 
Net horse-power = 7-8av ... 4-56 | 5-88 6-52 | 8-0 | 9-82 | 11-97] 14-4 | 17-22| 20-3 | 27-65 | 36-15, 46 | 57-7 | 69-4 | 83-5 98 
Comeapentings cutting speed on dia, = 2/ for 15ft. per 
min, ondia, = 2(h -— ff) ee ve ve ae ve | 258 | 225 1 | 20-2 | 19-6 | 19-17] 18-87] 18-55 | 18-85) 18 | 17-74) 17-5 | 17-85) 17-2) 17-1 | 17 
TABLE XXL.—Table of Values of (/reatest and Least Spindle Revolutions, Compromise Lathe. 
; | l | ; l | 
Height of centres = 1... =| 6 9 2 | 15 | 18 21 24 27 30 36 42 4s | 54 | 60 66 72 
07 | | | | 
Ny = 8. | ae | 306 | 229 | 183 | 158 | 181 | 114-5] 101-8| 91-6 | 76-4 | 65-5 | 57-3 | 51 | 45-8 | 41-7 | 98-2 
! 12 x 16 €8-7 : | - ma e te , 
Ni = a =| 8-08 | 4-78 | 3-86 | 2-58 | 2-08 | 1-75 | 1-5 | 1-814| 1-17 | -956 | -808 7 616 | -55 | -495 | +452 
wx 2(k aj hk) (h y h) | 
- an: / | | 
N= a 0 Be sac we sm tas oe nn, es | SOS 1 Oe | OOO] | 786 | mete | 78 | es | we | ot a | ee | we | eee ft ae 
Ni “a x Z25°4 
Ni = a oe, 6-1 | 3-4 | 2-55 | 2-04 | 1-7 | 1-456! 1-275} 1-183) 1-02 | -35 | -729 | -638 | -367 | -c1 | -464 | -495 
vA it te | | 
Ny _ 2750. hk 
ala 3 = 90 through_ut | 
| 
eee ae | | " a : a 
Ni x ~ = = =| 6-38 | 4-25 | 8-19 | 2-55 | 2-125] 1-82 | 1-£95| 1-415) 1-275 | 1-062] -91 793 | -71 -638 | -58 "22 
awh Gi | 
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THE INSTITUTION OF NAVAL ARCHITECTS. 
Tue first paper read on Thursday morning, the 
20th instant, was one by Mr. J. Milton, of Lloyd's, on 
“ Fractures in Large Steel Boiler Plates.” The paperis long, 
and has five appendices. It deals with those fractures of 
large boiler plates which have been called mysteries 
because of the difficulty met with in endeavouring to 
assign a cause for them. ‘The object of this paper is not 
only to put on record the actual research work done in 
the several cases, but also to elicit the opinions of 
engineers, and especially of expert steel makers, on the 
subject, so that the mistakes of the past, if mistakes have 
been made, may be guarded against in future, and also 
that the rightly bestowed confidence in mild steel as a 
boiler pli a instead of being lessened, may be 
increased. This is especially to be desired at the present 
time, when the use of ss hale steel is being advo- 
cated by some of our principal stecl makers and engineers. 
In this connection it should be noted that the failures 
which have occurred, although this fact might have no 
actual bearing on the matter, have happened with steel 
which would be called “ mild” rather than “ high,” that 
is to say, with material nearer the low limit than the high 
limit of tensile strength usually approved. There have 
been occasional failures by cracking of flanged steel 
pees ever since the introduction of steel for boiler work, 
ut in these cases tensile and bend tests made from parts 
of the plate as near as possible to the actual fractures are 
almost invariably satisfactory, and then the failures are 
generally ascribed to some improper heat treatment of 
the plate during the flanging operation. This paper is 
not concerned: with these failures, but with the rarer 
occurrences where the failure happens in shell plates 
which have been subjected to no heat treatment what- 
ever since they left the steel works.” 

So much premised, Mr. Milton went on to speak of 
the cases which claimed consideration. It will suffice to 
give here two which are typical :— 

The first occurred in February, 1900, to two boilers out of a set 
of four, made to one design, for a working pressure of 200 lb. per 
square inch. They were made by a firm of established reputation 
that had already made hundreds of steel boilers. They were 
single-ended, and were made in two strakes of plating, the width 
of plate being only 5ft. 4in. The plates, which were I4in. thick, 
were made by a firm of the highest repute, and they were tested 
at the steel works by a Board of Trade surveyor, as well as by a 
surveyor to Lioyd’s Register. They were bent to shape cold, in 
ordinary vertical rolls. Two of the boilers satisfactorily withstood 
the hydraulic test of 4001b. per square inch, but in each of the 
other two a shell plate pel at about 3501b. per square inch. 
In one case the crack had apparently started at the manhole 
opening, passed through one of the manhole ring rivet holes on 
each side, and run nearly across the solid plate, stopping, however, 
at a rivet hole in the circumferential seam on each of the plate 
edges. The crack opened in. at the edge of the manhole, showing 
that the rupture had freed some initial longitudinal stress in the 
plate, which had then shortened itself by this amount. Further, 
the width across the manhole opening after the fracture was 
found to be jin. less on one side of the crack than on the other, 
showing that an initial crossways stress had been liberated by the 
crack of sufficient intensity to alter y,in. in a length of 12in. In 
the other boiler the crack was a short one, extending only from 
the manhole opening to a rivet hole of the manhole ring fastening. 
The length of the crack was only about 34in., but even in this 
short length it was found that the crack had relieved some 
pig stress, as one side was nearly ;},;in. shorter than the 
other. 


Another case recorded was that of the Canadian boiler, | 


which has already been fully dealt with in our pages. 
The ; gg then goes on to consider to what these failures 
are due. Professor Arnold, of Sheffield, was called in 
to advise. The general conclusion is that the cracks are 
due to initial stresses, but how set up remains for con- 
sideration. Giving all weight to Professor Arnold’s 
reports, ii seems that no material advance has been made 


in our knowledge, or help given to avoid failures in 
future. Two causes are suggested, one is overheating of 
the plate, another minute cracks at the edges set up in 
stressing. 

In the discussion which followed several speakers took 
part, but, as unfortunately there was not sufficient time 
available to deal with the subject properly, the Earl of 
Glasgow, who was in the chair, suggested as the best 
course the sending in of written contributions for the 
“ Transactions” by those who wished to take part in it. 

Mr. John W. Spencer opened the discussion by warmly 
complimenting Mr. J. T. Milton upon his paper, in which 
the various points were most clearly illustrated. It was 
unfortunately, however, generally the case that whenever 
two processes were called in question, such as that of the 
preparation of the steel at the steelworks, on one hand, 
and the treatment it underwent at the hands of the 
engineers on the other hand, each was disposed to lay 
the blame on the other if anything went wrong. In the 
present instance the engineer appeared disposed to blame 
the steelmaker. But conclusions must not be too hastily 
arrived at. Taking the early part of the paper, which 
deals with the manufacture of large high-pressure boilers, 
and the strains to which they must be submitted by 
hydraulic tests, as well as the severity of the tests which 
each part of the material must undergo, one cannot fail 
to be impressed by the very greatness of the difficulty 
which is experienced in their manufacture, as well as 
in that of the preparation of such steel as will success- 
fully resist the abnormal stresses it must endure. The 
speaker could only express his wonder that so infini- 
tesimal a number of failures had been recorded. It 
appeared to be assumed that the failures now under con- 
sideration were due to interna] stresses which had been 
set up in the steel during the process of its manufacture, 
and before it had been sent out to the boilermakers. 
This could not be admitted, with the limited amount of 
facts which were at the disposal of those who were in a 
position to form an opinion upon the matter; but even 
supposing, merely for the sake of argument, that such 
were the case, the failures recorded would not represent 
a percentage even of the countless thousands of tons of 
mild steel boiler plates which had been manufactured and 
sent out for conversion into marine boilers of all sizes for 
the past ten or twelve years. The speaker noticed that 
nearly all the failures were near the manholes. This 
naturally directed the thoughts towards that particular 
part of the boiler which contained an element of weak- 
ness, not in the material of the boiler, but in the design 
of the boiler itself. The manhole must always be an 
engineering difficulty. 

Had the boiler plate given way at a point remote from 










Manhole 


eatent of chack 


Diemeter on one side of 
crack less than on the 
other side by /ooin 


MANHOLE FAILURES 
these difficult engineering features, it might have been 


| reasonable to assume that the failure was due to the 


release of internal stresses previously set up in the 
material. But this was not so. The speaker then 
sketched roughly the two manhole failures described in 
the paper, and remarked that a case of failure, similar to 
that marked B in the sketch, had occurred quite recently. 





It was perfectly well known that grooving flaws in 
material such as steel would increase, and the case 
marked A in the engraving was probably an illustration 
of this process, where the crack extended in both direc- 
tions. If youstart a grooving flaw by a nick or by a cut, 
it may goon increasing, the nature of the material lending 
favour to this action. In the case alluded to by the 
speaker as having recently occurred, drifts were driven 
in at several points in the crack, the crack ceasing to 
extend beyond the furthest position marked in the sketch. 
It was urged that these carefully prepared boiler plates 
should receive the “most careful dealing” at the hands 
of the boiler engineers. But, at the same time, it was of 
the utmost importance not to decide too hastily where 
the responsibility rested for the failures recorded in the 
paper under consideration. He would suggest that steel 
makers should be invited to discuss freely the important 
question as to whether the failures were due to initial 
causes, or whether. they were the result of subsequent 
manipulation of the plates in the boiler shops. Americans, 
in rojling plates, are given too much to think of the 
quantity turned out rather than the quality produced. 
They do not wait to finish off edges or defects, and buckled 
plates are by no means uncommon. Here a humorous 
story was told of an American steelmaker, who, on being 
asked why his steel plates were so roughly finished, 
remarked “ that his countrymen could not wait to do work 
properly.” It should be remembered, as Professor 
Anderson has so clearly put it, that steel is a crystalline 
material, and must be treated as such. By excessive 
heating a crystalline material may become amorphous. 
From this condition cooling it down gradually produces 
a high state of crystallisation and a tendency to brittle- 
ness which will greatly affect its subsequent treatment, 
but amorphous steel rolled or hammered at once whilst 
hot will not be affected by its condition. Steel may be 
heated to almost any extent if treated whilst still hot. 
Even the drastic heat treatment given by the Professor 
to the good Spencer plate, as recorded in the paper— 
even down to the melting of one end—“‘ failed to make it 


really bad.” For rolling or any other process steel must 
not be allowed to cool down gradually. It may be 
chilled without affecting its good qualities. From want 


of time Mr. Spencer’s valuable remarks had to be 
curtailed. 

Mr. C. E. Stromeyer remarked that certain qualities 
of steel suffer easily during treatment, especially those 
containing a large proportion of phosphorus. In the 
case of the failures described as taking place in 1900 with 
two boilers, out of a set of four, it may be remarked that 
the table, on page 4 of the paper, shows that the “D” 
test pieces were the most indifferent, where segregation 
had taken place, notably of the phosphorus and carbon. 
The phosphorus ascertained by test was 0°083, a high 
proportion for such steel. The specification for such 
steel in the Royal gun factories declares that the phos- 
phorus is “not to exceed 0°04 per cent.” The speaker's 
remarks are interesting in the light of such a restric- 
tion. Mr. Stromeyer went on to say that he found 
it impossible to conceive how steel, which was capable of 
bearing such tremendous tests as to its tensile and com- 
pressive strength, could yield under such inadequate 
circumstances, when undergoing the ordinary strains of 
boiler manufacture and tests after completion. It was 
possible for plates to have tiny cracks upon their edges, 
which would not affect the lives of the plates, if allowed 
to rest, as in many instances they had been found to 
recover themselves if left at rest, and the cracks to dis- 
appear. Might it not be practicable to reverse the 
position of the test pieces whilst undergoing trial, in order 
to make the test a more drastic one? 

Mr. Scott Younger advanced a theory which has been 
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heard of before, but has not received all the attention it 
deserves. We give his words in detail, because they sum 
up the position very fairly :— 

“Tt is somewhat startling to find mild steel boiler plates 
behaving in the way described, as, owing to the careful 
tests to which they are subjected before use, and to the 
improved methods of manufacture now adopted, engineers 
have become accustomed to regard boiler quality of steel 
with every confidence. The careful tests made of the 
fractured plates seemed to show that the material was of 
good enough quality, judged by the usually accepted 
standards, and this confidence will be considerably shaken 
unless the reasons for these fractures are discovered and 
remedied. All engineers recognise the importance rightly 
attached to the chemical and microscopical analysis of 
steel, and the good work of Professor Arnold in this con- 
nection is well known. But the fact that the investiga- 
tions made have failed to clear up the mystery seems to 
indicate that the solution is being looked for in the wrong 
direction. The points which require to be explained are: 
(1) The fracture of the solid plate away from the rivet 
holes of the circumferential seam, showing apparently 
no ductility in the plate. (2) The apparent shortening of 
the plate after the fracture and distortion of the manhole. 
Mr. Milton suggests that this second phenomenon indicates 
the existence of an internal stress in the material, and in this 
respect Mr. Younger thought he was right. It is highly 
improbable that any boiler plates whose chemical com- 
position was defective enough to account for these 
fractures could pass the tensile and bending tests, and 
get worked up into a completed boiler without being 
detected, so that without detracting from the value of 
Professor Arnold’s work, he did not think the solution is to 
be found in this way. It is evident that we must look 





RIVETING STRESSES 


for some influence ia the process of manufacture which 
is competent to produce the internal stress whose exist- 
ence is proved by the fractures, and it had occurred to 
him that this influence may be the use of too powerful 
hydraulic riveting mackines. In constructing a boiler 
of two strakes of plating, each ring is bent round and con- 
nected by butt straps. The back end is then riveted 
along the circumferential seam to the first ring ; and then 
the second ring is riveted to the first, thus forming the 
shell, and all the riveting would probably be done by the 
hydraulic machine. By this means almost every inch of 
these seams is subjected to very heavy pressure, sufficient 
in many cases to compress the plate. In the course of 
his survey of boilers under construction he had observed 
that the press causes the planed edge of the plate 
to take a wavy form on the outside, but on the 
inside of the row of rivets the metal is unable to 
flow, and must have induced in it a severe internal stress. 
If we imagine two narrow strips of plating, just the width 
of the lap, and as long as the circumference of one of 
these boilers, to be riveted in this way, there is little 
doubt that the pressure of the machine applied to every 
rivet will produce considerable elongation ; but there will 
be no internal stress, because the plate is free to elongate. 
But in the case of a boiler the width of the plate would 
prevent this elongation, and an internal stress would be 
set up whose intensity would depend on the pressure 
applied. When the boiler is completed these stresses 
are locked up in the shell plates, as shown by the 
arrows in the diagram. The riveted laps are under a 
compressive stress, while the solid plate between is under 
a tensile stress whose magnitude cannot well be esti- 
mated. The application of the water test takes effect 
mainly on the plate between the laps, as the laps cannot 
contribute any support to the plate between them until 
the compressive stress set up by the riveting has been 
exceeded. That is to say, that the plate between the laps 
must stretch an amount equal to the compression of the 
laps before the latter can contribute to their support. 
These stresses may gradually adjust themselves in the 
material with the working of the boiler, but will exist in 
their full intensity when the boiler is just completed. 
Mr. Milton refers several times to the shortening of the 
plate after fracture, and this is explained by this theory, 
as the plate, having given way, is dragged apart by the 
compressive stresses in the laps being relieved. The 
material in a testing machine is under quite different 
conditions from the material in a boiler. In testing, the 
piece is carefully prepared to permit the material to flow 
when the yield point is reached. A test piece, however, 
could be prepared from ductile materials to give almost 
no extension, and this is approximately the condition of 
matters when the material is worked up into a boiler. 
It is not suggested that this completely explains the 
fractures referred to, but believed the hydraulic riveting 
has a very material influence in’ setting up these internal 
stresses and inducing fracture. A few experiments 
might be made to throw light on this matter, and it 
wul be admitted that the importance of the subject 
would justify the expense. 

A very cordial vote of thanks was passed to Mr. J.T. 
Milton for one of the mostinteresting papers which has been 
read before the Institution this year ; and Lord Glasgow 
took the opportunity, at the luncheon given in Portsmouth 
Dockyard on Friday, to speak very emphatically of its 





importance, and of the capable manner in which the 
investigation as to these failures in boiler plates had been 
carried out by those concerned. 

A paper was then read on the ‘‘ Comparative Perform- 
ances of Turbines and Reciprocating Engines in Steamers 
Owned by the Midland Railway Company,” by Mr. William 
Gray. We must defer our publication of this paper. 

Mr. James Denny opened the discussion, which was 
several times interrupted, and the speeches somewhat 
desultory, owing to the anxiety of members to get away 
in time for the luncheon on board the P. and O. steamer 
India. Mr. Denny pointed out that the meetings of the 
Institution of Naval Architects were the “ parliament 
of the shipbuilders.” Hence, although he was of opinion 
that a debt of gratitude was due to Mr. William Gray for 
giving all the valuable and interesting particulars which 
appeared in this paper, he felt constrained to criticise it 
in a friendly manuer. The dates given for the putting 
out of the orders for these vessels, and the trials of the 
turbine steamer Queen for the London, Chatham and 
South-Eastern Railway Company were a little confused. 
The Queen’s trials were in June, and the contracts for 
the four Midland Railway’s steamers were not placed 
until afterwards. The paper indicated that the result of 
the trials was entirely in favour of the turbine system of 
engines; but it was well known that, under all conditions 
of service, the old system of reciprocating engines had 
proved itself to be, on the whole, the most satisfactory. 
That is to say, for continuous work in all conditions of 
weather and sea, for economy in the use of coal at greatly 
varying speeds, and as not demanding the excessive steam 
pressures required to produce special results with the 
turbine. Mr. Denny thought that the paper took too 
favourable a view of the working of the Londonderry and 
Manxman, and he would suggest that Mr. Gray should, 
if it were practicable, make further experiments with the 
Londonderry. What shipbuilders and engineers wanted 
to see was a category of the worst features of the turbine 
brought out in strong relief, as well as the best. The 
paper was far too incomplete to afford a satisfactory com- 
parison between the two systems of propulsion. How 
about the all-important question of steam pressures ?— 
And what are the actual conditions of water consumption 
during a succession of passag¢s in all weathers, at greatly 
varying speeds? Nothing is said in the paper as to the 
steam pressures ; and the tables dealing with the question 
of water consumption are not very clear, whilst the loss 
of power experienced in manceuvring and going astern, 
&e. &c., does not appear to b2 deducted from the results. 
Mr. Denny assumed that it was a question of economy 
which kept the Londonderry’s propellers small, and the 
Manxman beat the Londonderry by 1°03 knots owing to 
her being fitted with large propellers. The paper was not 
quite clear as to the advantages obtained by having turbines 
and propellers reduced in size. The speaker's remarks 
were cut short for want of time. It was unfortunate 
that the discussion of so important a paper should have 
been necessarily checked. 

The Hon. C. A. Parsons remarked that Mr. Gray’s firm 
had gone into the question of the turbine and recipro- 
cating systems some years ago; and it had been proved 
that the turbine was more effective than the reciprocating 
engine. The water consumption increases from 0 up to 
40 per cent. increase with steam up to full pressure. 
The Manxman had 50 |b. more boiler pressure than the 
Londonderry, giving an extra efficiency of 24 per cent. 
It had been proved that, if propellers are abnormally 
small, they will not do good and economical work. The 
dimensions of propellers are the all-important question 
for efficiency. It would have been interesting to know 
what difference a larger propeller would have made in 
the behaviour of the Londonderry. The comparisons 
with the Antrim and Donegal are a little obscured, as the 
former does a little better than the latter. 

Professor Biles said that the results givenin Mr. William 
Gray's paper had been compiled when the ships were 
approaching completion. He had no intention to reflect 
upon the builders of the Manxman, but, as economy 
under all conditions of speed and weather had to be 
considered, it had been deemed advisable to have smaller 
turbines and smaller propellers in the other ship. For 
ordinary service the smaller propeller is more efficient 
than the larger. The Manxman had extraordinary duties 
to perform. The object of this paper was to give results 
of certain trials that had taken place with the two kinds 
of engines. That was all. Also to show the difference of 
trials when difference of size of turbines and propellers 
existed. At the same time, it must be abundantly clear 
that larger turbines might have been more effective in 
the Londonderry, as they could have driven larger 
propellers. The discussion was followed by a hearty vote 
of thanks to Mr. Gray. 

A paper upon the subject of “A Classification of 
Merchant Shipping,” by Mr. H. J. Cornish, Chief Ship 
Surveyor to Lloyd’s Register, was taken as read, there 
being, unfortunately, no time for its discussion; so the 
Chairman called for a vote of thanks, which was at once 
accorded. 

Visits were paid by members of the Institution to the 
Thames Ironworks Company, where the Black Prince 
armoured cruiser of 13,550 tons is now being fitted out; 
to Messrs. Yarrow and Company's works at Poplar; and 
to the works of Messrs. Thornycroft and Company at 
Chiswick. 

On Thursday evening a conversazione was held at the 
Royal United Service Institution, where Lord Glasgow 
and the Council of the Institution of Naval Architects 
received the members and their friends, A large number 
of ladies and gentlemen attended. “Previous to the 
assembly a paper was read by Captain R. H. Bacon, R.N., 
on “ Notes on the Causes of Accidents to Submarine 
Boats and their Salvage.” This paper we shall give in a 
future issue. Athough the paper is not long a species of 
discussion in the form of conversation followed which 
occupied much time. Sir W.H. White also spoke at con- 
siderable length. 





On Friday a small party of the members of 
the Institution visited the Portsmouth Dockyard, 
and lunched in one of the large sheds near the 
South Jetty, which had been prettily decorated for the 
occasion. The Admiral in Command and his staff were 
of the company who assembled. The dockyard was 
practically empty of interesting vessels, so that there was 
not much to see. The most interesting feature of all was 
the huge building slip, which has been widened, 
lengthened, and prepared for the gigantic battleship 
Dreadnought, which will be laid down in August. 

We cannot close our remarks without a reference to the 
entertainment of the members of the Institution by the 
chairman and directors of the P. and O. Steamship 
Company, at Tilbury Docks, on board the R.M.S. India, 
which took place on Thursday. The arrangements were 
perfect, and several hundred members took advantage of 
the cordial welcome and excellent luncheon which was 
provided. To those who have been accustomed to the 
earlier and older vessels of the P. and O. fleet, the vast 
improvement wrought in its component elements, and 
mainly due to the vigorous administration of its chairman, 
Sir Thomas Sutherland, G.C.M.G., must ever be a source 
of admiration. The s.s. India, although not quite the 
latest addition to the fleet, is a magnificent vessel of over 
10,000 tons, and her accommodation is of the most 
sumptuous character, whilst the perfection of orderliness 
on board, both as regards the ship and crew, were a 
striking commentary upon many of our foreign lines, 
which are so often vaunted for comfort and appearance. 
The dining saloon is unique. 

The latest group of liners belonging to this company 
consists of the Macedonia and her sister vessels, each of 
10,512 tons, and 15,000 indicated horse-power, with a sea 
speed of 18} knots. They have twin-screws. 








INTERNATIONAL RAILWAY CONGRESS. 
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Ar the Railway Congress held in Paris in 1900 reports 
were presented by Mr. W. B. Worthington and M. 
Cartault on “ Points and Crossings,” and in the last clause 
of the conclusions of this subject reference was made to 
“spring crossings and other appliances which do away 
with the gap at the frog.” The conclusion then con- 
tinues :—* Interesting investigations could be made on 
the subject, and there is no doubt that it would be a con- 
siderable step in advance if such a crossing were worked 
out which was solid and strong and satisfied all the re- 
quirements of modern traftic.” The sequel to this is a 
report on Question III.—‘*Improved Rail Crossings "— 
by Mr. C. W. Buchholz, consulting engineer of the Erie 
Railroad, America, who is known as an authority on this 
matter. 

On American roads movable frogs and crossings are 
generally used, and the reporter submitted the following 
conclusions :—A frog—rail crossing—may be fixed or 
movable in some of its parts. A fixed frog is well 
known in all countries, and is everywhere used on rail- 
roads under the heaviest motive power and rolling stock 
at high speed without danger, but not without a certain 
amount of shock injurious to the frog itself and to the 
rolling stock running over it. To avoid this destructive 
effect, inventors, manufacturers, and railroad officials 
in charge of the maintenance of way of railroads, 
have for many years past designed frogs for 
that purpose, and have accomplished the object. 
There is no longer any doubt that the spring rail 
frog and its various affiliated appliances, such as the 
“hinged spring frog” and the “sliding yard frog,” do 
away with the gap at the throat, and with the shock 
incident to it to passing trains. The spring rail frog is 
now in general use in the United States, where the one 
track is used more than tne other, ¢.¢., on main lines 
where the connection of a side track at local stations is 
not extensively used. A crossover—diamond crossing— 
may be at the terminal ofa railway or at junctions; at the 
terminal, slip switches, with movable point frogs, are 
invariably used in the United States ; at outlying junctions, 
or at places where it may be necessary to switch from one 
running track to another, and where there is plenty of 
room, a series of switches with long frogs are frequently 
used. It is not considered safe to use a movable point 
frog for more than 1 in 12, and where fast running 
has to be taken into consideration the length of the frog 
is increased to 1 in 20; a fixed frog is invariably used. 

The reporter recommends that on all main lines carry- 
ing heavy traffic with axle loadings on the locomotive of 
over 50,000 Ib. and with loads on the rolling stock reach- 
ing as high as 40,000 1b. per axle, the “ spring rail frog” 
or the ‘hinged spring frog’? may and should be used 
with perfect safety where the traffic on the side tracks 
connecting with the main track is insignificant compared 
with the main traffic; that the “slip switches” and 
“movable point frogs” should be used at all termini 
where the space for crossing from one track to another is 
limited, but that where space permits, and where high 
speed is necessary, a series of switches with the best 
designed switches and fixed frogs are preferable. 

Coming to that point, one of the reasons why the 
“ fixed frog” has become so much in disrepute is its rapid 
wear under the blows from heavy trains passing over the 
gap. Recent inventions introduce the “manganese 
steel frog ” to avoid this rapid wear, and since everybody 
admits that in a long frog, when new, the shock of pass- 
ing over it is hardly perceptible, this new material pre- 
venting wear has become to be considered a valuable 
substitute for the spring rail frog at ali points of junctions 
where rapid movement from one track to another is 
necessary. 

In the discussion it was stated that movable frogs were 
used in Australia and gave satisfaction. The reporter's 
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conclusions were adopted with the following slight 
amendments :—The words “and should” are eliminated 
from paragraph one, so as to read that frogs “may be 
used with perfect safety.” Substitute “very slight” for 
“insignificant” at the end of the first paragraph. 

In the second paragraph withdraw the third, fourth, 
and fifth words “slip switches and” and substitute 
“may” for “ should.” 

Three reports were presented on Question IV., “Con- 
crete and Imbedded Material.” The first was by Mons. 
Serge de Kareischa, Engineer of Ways of Communication, 
Russia. The second was by Mons. W. Ast., chief civil 
engineer of the Kaiser Ferdinands-Nordbahn ; and the 
third by Mr. J. W. Wallace, at that time general 
manager of the Illinois Central Railroad, and who has 
just retired from the position of chief engineer to the 
Panama Canal Commission. 

The first report deals entirely with Russia, where 
armoured concrete is used on railways for making the 
following parts of buildings—ceilings, floors, partitions, 
roofs and cupolas. On the line itis used for constructing 
water-towers, tanks and settling tanks; for vaults for 
kerosene and inflammable materials, for ice-houses and 
locomotive sheds. It is also used for foundations in the 
form of piles. It is being adopted for this purpose in the 
case of a bridge of 25 sagenes--175ft.—span on the 
Saksagansk line of the Catherine Railway. It is also 
used in the form of flat plates in the case of caissons for 
several bridges on the East China Railway. Culverts 
have been provided with covering plates of fiat armoured 
concrete. On one line there are twenty-seven semi-elliptical 
aqueducts where it is used, the diameter of which varies 
from 4ft. 2in. to 8ft. 9in. On the Catherine Railway 
there is a double track bridge with a span of 7ft., and on 
the East China Railway several bridges of more than 
one span, the spans varying from 7ft. to 21ft. On the 
Trans-Caucasus Railway there are three viaducts—span 
89ft.—over the railway, which serve as road bridges; 
also on the other lines one with three spans of a total 
length of 97ft., and one with three spans of a total length 
of 42ft. 

From Mons. Asto it would appear that armoured 
concrete is used for various purposes by some continental 
and British lines. Amongst the latter are the North- 
Eastern, London and South-Western, Midland Great 
Western of Ireland, Great North of Scotland, North 
Staffordshire and Furness. 

The reporter’s conclusions are that armoured concrete 
has been applied extensively on railways for many 
different purposes. It is, from the technically construc- 
tional as well as from the economic point of view, quite 
able to compete succesfully with masonry, wood, and 
ironwork. As this is already the case—i.c., after scarcely 
ten years of practical application of armoured concrete 
—it may safely be prophesied that this modern system 
of construction has a future before it; all the more so 
as improvements and advances are continually being 
made. Therefore the further application of armour 
concrete is strongly recommended to railway manage- 
ments. Of the systems of armouring hitherto tried, the 
Hennebique system and the analogous systems are to be 
preferred; they have a scientific basis, and have been 
worked out rationally. 

From Mr. Wallace's report it appears that replies 
were received from eighty-eight American railroads with 
a total mileage of 115,000 miles. Forty-four of these, 
with a mileage of 34,744 miles,do not use concrete for 
road-bed structures except in special cases. 

The section devoted some little time to these reports, 
although the conversation was principally confined to 
continental delegates. The following conclusions were 
eventually agreed to:— 

(1) Reinforced concrete has received many and 
important applications on railroads both from the 
technical and economical points of view. It can fully 
and successfully compete with masonry and timber or 
steel construction. 

(2) Tests of reinforced concrete structures, theoretical 
researches on the question, and the results of practice, 
justify the conclusion that such structures need not cause 
any apprehension, and that their further extension is 
strongly recommended to railway administrations. 

(3) Railway practice shows that carefully built reinforced 
concrete structures give excellent service, and require 
almost no. maintenance. For this reason the use of 
reinforced concrete should be recommended, even if the 
cost of construction should exceptionally be higher than 
for another system of construction. 

(4) Reinforced concrete structures are an especially 
great help in countries where materials—stone or iron— 
are difficult to be obtained in large sizes. 

(5) Reinforced concrete permits the rapid building of 
structures with readily obtained materials, and this 
avoids the necessity, so trying in practice, to give special 
orders to shops. 

The last conclusion of the reporters—in which the 
Hennebique system was mentioned—was not approved, 
as it was felt by the section unadvisable to mention any 
one system. 

Probably the most interesting reports of the Congress 
are the two on Question V., “ Locomotives of Great 
Power,” written as they are by two such authorities as 
Mons. E. Sauvage, chief consulting engineer of the 
French Western Railway, and Mr. J. E. Mublfield, 
general superintendent Motive Power, Baltimore and 
Ohio Railway, which latter railway has the biggest loco- 
motive in the world. 

Mons. Sauvage remarks that the increase of power in 
the locomotives built during the last few years by most 
cf the important companies is very striking, even to 
people who are but little aw fait in technical railway 
subjects. This increase of power is due to two principal 
causes—the requirements of the service and the search 
for economy. For passenger service greater and 
greater speeds are demanded, at the same time 
the rolling stock increases in weight, owing to the 
improvement of the carriages and the increased amount 





of traffic. For trains on lines with heavy gradients it is 
demanded that the speed, if perforce reduced, should not 
be reduced too much; sometimes the same locomotive 
has to do the hauling on the level lines and on the undu- 
lating lines. Increased loads and higher speeds require 
very powerful locomotives in orderto avoid double-heading 
or dividing the trains into two, expedients which are 
inconvenient and costly. The engines must finally also 
have great power in order to increase, by rapid starting, 
the mean speed of trains with frequent stoppages. In 
the case of goods, and particularly in that of minerals, it 
is the net cost which determines the methods of traction 
used. It is, as a rule, economical, for long-distance runs 
at least, to have trains as heavy as possible. On the 
other hand, on very busy lines the speed of these trains 
must not be too low. 

One of the simplest improvements made in the loco- 
motive is the increase of steam pressure in the boiler. 
The mere increase in the working pressure, although it 
increases the pull which the locomotive can produce at 
starting and when running slowly, is not enough in order 
to increase the power in ordinary running to any extent, 
as power depends on the quality of steam generated and 
on its utilisation. Now it is difficult, with a non-com- 
pound locomotive, to utilise, with a reasonable cut-off, 
steam at very high pressure, so that the use of the 
compound system is a logical result of the increased 
pressure in the boilers. 

The increase of power of the locomotives necessitates 
an increase in the different parts, more particularly in the 
boiler. In this direction a limit is set to the engineer 
either by the load the track can support per metre run, or 
more especially by the load per wheel. Apart from these 
considerations, it is clear that the locomotive must 
essentially be a machine which is light relatively to its 
power, as its mass is added to that of the train which is 
to be hauled. The loading gauge is also an important 
factor. As a matter of fact, advantage has not been 
taken of the width greater than normal available on some 
lines, in order to have locomotives of exceptional power, 
either because the service did not demand such, or, more 
especially, not to exceed the admissible limit of weight. 
It would thus not be possible fully to utilise the greater 
width on such lines in the construction of locomotives, 
unless at the same time it were possible materially to 
increase the wheel loads. 

It may be remarked that locomotives with single 
drivers are no longer built, not even in England, where 
that type was much in favour. Side by side with the old 
classic express locomotives, with four-coupled wheels and 
fuels such as close-burning coal and anthracite, or in 
order to obtain a greater supply of steam. The Belpaire 
and Wootten designs are well known. The former, after 
having been used much in Belgium. now appears to be 
out of favour; the latter is frequently seen in the United 
States, and gives grate areas of up to 9 square metres 
(100 square feet). 

After making reference to water tubes the reporter 
deals with liquid fuel, and says that an application which 
it seems may become general is the use of liquid fuel in 
addition to coal, in order to increase the production of 
steam at certain moments. Such application has been 
carried out in the case of a certain number of express 
locomotives on the French Eastern Railway—series 800— 
with Flamant boilers, but do not appear to have given 
very satisfactory results. 

After giving details of the grate area and heating 
surfaces of thirty-five different classes of locomotives, 
the reporter, speaking of the compound principle of 
utilising steam, says that the use of successive expansion 
in two cylinders is becoming more and more common, 
although many non-compounds are being built. The 
advantages of the compound system—economy of steam, 
increase of power—are so well established that there can 
hardly be any hesitation in accepting the principle, but 
the necessity of adapting the locomotives to the different 
services for which they may have to be used, where 
many factors may have to be allowed for, accounts for 
the variety of solutions adopted. The use of four 
separate cylinders, with four distinct valves, would 
appear to be very complicated, but in spite of this the 
result is a very good one. The locomotive must be 
treated as a whole, the different parts of which must suit 
each other well. 

Nearly 2000 horse-power—1970 British horse-power— 
has been indicated by some recent locomotives; a 
four-cylinder compound of the Atlantic type on the 
Orleans railway 1900 horse-power was indicated when 
running at a speed of 115 kiloms.—71°5 miles—per hour. 
This locomotive weighs, in running order, 73 tons—71°85 
English tons—i.¢., 38°5 kilos. per indicated horse-power ; 
by adding the weight of the tender, assumed to be two- 
thirds loaded, which amounts in this case to 36 tons 
—-385°43 English tons—we arrive at 57 kilos. per indicated 
horse-power—127°40 lb. per indicated British horse- 
power. 

The reporter then quotes Mr. Churchward’s information 
to the Institution of Mechanical Engineers as to a 
sustained pull on the Great Western Railway of two tons 
at a speed of 70 miles per hour, corresponding toa tender 
draw-bar pull of 838 British horse-power. He proceeds 
to state that the Orleans locomotive of the Atlantic type 
has surpassed this. The following is taken from observa- 
tions made on the dynamometer car :— 

Length ofrun... ... ... 13 kiloms. (8-1 miles) 
Cut-off, high-pressure cylinder 53 per cent. 


Cut-off, low-pressure cylinder 65 per cent. 
Timetaken ... ... ... ... 419 seconds 
Mean speed . 112kiloms.(69-6 miles) per hour 


Average pul] at draw-bar . 2350 kilos. (5180 1b.) 

Mean power at draw-bar . 972 H P. (959 British H.P.) 

Mean power indicated ... 1830 H.P. (1805 British H.P.) 

In some existing locomotives as much as 1500 kilos. 

(8300 lb.) of coal are fed into the fire per hour. Witha 
well-arranged fire-door, not too high above the foot-plate, 
and with an inclined grate which facilitates the descent of 
the fuel, and makes it ‘possible to send it right to the end 
of the grate, one fireman can do the work, which, more- 





over, isshort. Looking forward to even greater consump- 
tions, an American writer is quoted as considering that it 
becomes a serious difficulty for a fireman to stoke in 
the case of very powerful locomotives. He. thinks this 
difficulty will be overcome by the use of mechanical 
stokers. 

Steel castings are used more and more for the pieces 
formerly built up out of plates and angles, used for joint- 
ing the frame, plates, and cross-stays, and for brackets 
fixed to the frames. Steel has also replaced cast iron 
in certain cases. For some years the brake-shafts 
have been made of steel castings in the shops of the 
Lancashire and Yorkshire Railway. The French Northern 
Railway has recently made a very interesting trial. It 
has constructed two complete locomotive mechanisms— 
including the coupling rods—out of steel castings—tank 
locomotives with two bogies. The same management 
has tried to make crank axles in the same way. If the 
results of these trials are satisfactory, the general substi- 
tution of cast for forged metal in the locomotive—and in 
many other machines—is calculated to reduce their cost 
materially. For it is the forged- part of locomotives 
which cost most per kilogram. Nickel steel, which is 
very strong, is seldom used; several applications have 
been made for straight and crank axles, and still more 
rarely for crank pins or other details. 

Speaking of the Caledonian Company having reduced 
the diameter of its driving wheels from 6ft. 6in. to 6ft., 
the reporter observes that the reduction in the diameter 
of the wheels is evidently a simple means for increasing 
the tractive effort of the locomotives and the power, if 
the boiler suffices. But in the case of a locomotive which 
is to run at very high speeds this expedient is open to 
criticism, and it shows that the limit of what can be done 
with this type of locomotive has been reached. It follows 
that new types will then have to be designed in order to 
obtain a more complete and more satisfactory solution 
of the problem of hauling heavy trains at speed. This 
general remark is, of course, to be understood as apart 
from any special conditions which may justify the 
arrangements adopted by the Caledonian Railway. 

A locomotive with six-coupled wheels and a bogie-— 
coupled wheels 6ft. 6in. diameter—can be compared with 
the Atlantic type; it can have the same boiler and the 
same cylinders. If the hauling of very fast trains alone 
has to be considered, the adhesion of the four wheels of 
the Atlantics will suffice, and having a third pair of 
coupled wheels is unnecessary. But their use extends 
the sphere of usefulness of the locomotives; it makes it 
possible to haul heavier loads at lower speeds, and to go 
up steeper gradients. Moreover, coupling up the third 
pair of wheels does not appeur to introduce any material 
additional resistance. In this comparison, the wheel loads 
permissible have to be taken into consideration. With 
9 to 10 tons-—8°86 to 9°84 English tons—per wheel, an 
Atlantic may have enough adhesion; whereas if wheel 
loads of 7°5 to 8°5 tons—7°38 to 8°37 English tons— 
must not be exceeded, it becomes necessary to couple up 
the third pair of wheels. 

With the locomotive which has six large wheels, how- 
ever, it is not practicable, as with the Atlantic, to widen 
the fire-box, and this is necessary if the grate-area is to 
be more than 3 or 3°5 square metres—32°29 or 37°68 
square feet. American builders are beginning to add a 
pair of carrying wheels behind the six-coupled wheels, 
and this maxes it possible to have an enlarged fire-box, as 
with the Atlantic type. Such is the Mikado type. With 
six large wheels under the barrel the tubes become very 
long—their length in the instance given is 6°096 metres 
(20ft.) There are 328 tubes with an outside diameter of 
2lin. In France, the Western, the Eastern, the Orleans, 
and the Paris, Lyons and Mediterranean Railways have 
locomotives of this type. As a result of a series 
of comparative tests, the Eastern Railway decided in 
favour of six-coupled wheels as against the Atlantic type. 
The P.L.M. locomotives Nos. 2601-2620, twenty examples 
of which were ordered at the end of 1903, reach the limits 
of weight allowed on that system. The four cylinders 
are placed in line, the low-pressure ones being inside ; but 
the two pairs—high-pressure and low-pressure—act on two 
different axles. Piston valves are used. The com- 
paratively small dimensions of the cylinders appear to be 
specially suited to high speeds. These locomotives have 
simple lines and look well. 

Locomotives with eight-coupled wheels have for a long 
time been used extensively on the Continent for hauling 
heavy goods trains. During the last few years there 
has been a tendency to replace them on lines with 
easy gradients by faster locomotives with six-coupled 
wheels. But for undulating lines locomotives with 
eight-coupled wheels are always necessary, and even 
on lines in flat country the wish for economy of working 
leads to having very heavy goods trains. This is proved 
by the recent construction of a considerable number of 
these locomotives for both these applications. As in the 
case of the other locomotives, here also bogies are some- 
times being used, or more often a single pair of leading 
wheels. During the last few years a considerable number 
of locomotives with eight-coupled wheels have been 
built in Great Britain, where until then they were almost 
unknown. These locomotives are principally intended 
for hauling coal and mineral trains, the weight of which 
has been increased in order to reduce the cost of - hauling 
and the crowded state of the lines. 

The power of tank locomotives has been materially 
increased in the more recent designs. -These locomotives 
are required to have a large tractive effort, so as to make 
it possible to start quickly, which is very important in the 
case of trains with frequent stops. They also must be 
able to run sufficiently fast, either end forwards, and this 
leads to fitting them with bogies or carrying wheels at 
either end. Details are given by the reporter of the tank 
engines used on the Lancashire and Yorkshire, Great 
Northern, and Great Eastern Railways, and reference is 
given to the drawings and details of these engines which 
have appeared in THE ENGINEER. The tank locomotives 
Nos. 2251-2280 of the French Northern Railway with 
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four coupled wheels and two bogies, were designed in 
order to obviate the necessity of turning the locomotives 
hauling the suburban trains at Paris. The bogies have 
fixed centres. The controlling gear—regulator, reversing 
lever, &c.—are fitted in duplicate, so that the driver is as 
conveniently placed whichever end is running first. The 
adhesive weight, owing to the general arrangement of the 
locomotive is hardly half the total weight, which may be 
a disadvantage for certain services. 








Tue Gas INDUsTRY.—Speaking at the forty-fourth annual 
general meeting of the North Briti~h Association of Gas Managers, 
held in St. Andrews, on the 20th inst., Mr. James Carmichael, 
the president, said that the gas industry ccntinued to flourish. 
The capital expended in gasworks in the British Isles in 1893 was 
over £62,000, 000. This year it amounted to the enormous total 
of £117,000,000. The increase in the quantity of gas manufactured 
had been within the last year equal to 46 per cent. These figures 
proved that gas was more than holding its own, and afforded a 
fair idea of the magnitude of the industry. Compared with elec- 
tricity as a source of motive power, however, the use of gas was 
little more than half, although highly successful efforts were being 
made to bring gas more into requisition in this direc:ion. Recourse, 
for example, was being had to the reduction of the quality of gas, 
as regards illumination, so as to make it svitable for all purposes. 
Gas managers generally had been much in favour of this for years, 
and now, judging from the small amount of opposition which the 
proposals to this end were meeting with from the town councils of 
many of the largest cities, consumers themselves were not averse 
to the change. The speaker maintained that there was still a 
great future for gas, and that if ever the smoke problem was to be 
solved it would be by the use of gas in the factory and the home, 
for light, power, and heat. 


NEW ZEALAND INTERNATIONAL EXHIBITION.—An International 
Exhibition is to be held at Hagley Park, Christchurch, Canterbury, 
New Zealand, during November and December, 1906, and January, 
February, March, and the early part of April, 1907. All the 
nations of the world have been invited to participate in this exhi- 
bition, the object of which is educational. It is intended to 
demonstrate the resources and possibilities of the Colony as one of 
the world’s food-producing factors, its mineral wealth, &c. It is also 
intended to bring under the notice of the more industrial nations 
of the world the field which the Cclony of New Zealand offers as 
an outlet for enterprise and for the use and consumption of all 
manner of up-to-date appliances, manufactures, &c. Special 
arrangements are to be made with the steamship companies 
trading to New Zealand whereby exhibitors will obtain special 
rates of freight on exhibits, and exhibitors will be protected from 
any excessive charges for the reception and installation of exhibits. 
The exhibition buildings will be constituted a bonded warehouse 
for the time being. All goods sold will be liable to duty, but all 
oversea exhibits that may be returned can be re-shipped duty free. 
Applications for space may be lodged with the Agent-General for 
New Zealand, Westminster Chambers, 13, Victoria-street, S.W., 
or with the Secretary, New Zealand International Exhibition, 
Christchurch, New Zealand. 


Tue Suippinc TRADE.—In the semi-annual steamship circular 
which is issued by Messrs. H. E. Moss and Co. of Liverpool, and a 
copy of which we have just received, the authors regret that they 
cannot report any improvement in the shipping trade nor can they 
see anything to justify the belief in an improvement in the near 
future. It is pointed out that there is too much ‘‘seeking” tonnage 
everywhere, and that the large number of steamers being built 
seems likely to prevent any considerable improvements in freights. 
Lloyd’s Register returns show that on December 31st, 1904, the 
total amount of merchant tonnage under construction was 1,049,860 
gross tons. On June 30th, 1905, it was 1,301,457 gross tons, 
showing an increase of 251,597 gross tons. Early in the year, say 
Messrs. Moss, there was, for some reason that is difficult to 
explain, quite a rush to order new boats, and a large number of 
tramp steamers were ordered at prices ranging from £5 10s. to £6 
per ton deadweight. Two or three steamers were even taken in 

and by builders at a price as low as £5 5s. per ton deadweight. 
It is considered that the price to-day of a to 7000 ton steamer 
on builder’s specification would be about £5 12s, 6d. per ton dead- 
weight. The second-hand steamers that have changed hands 
during the last six months have realised about the same prices as 
were paid last year. If there is a good feature about the present 
position it is that there have been comparatively few forced sales 
during the last two years. 


City AND GUILDs oF LonDoN INSTITUTE.—At a meeting of the 
Council of the City and Guilds of London Institute held on Monday 
afternoon, the diploma of ‘‘ Associate of the City and Guilds 
Institute” was awarded to the following matriculated third year 
students of the Central Technical College who have completed a 
full course of instruction, as prescribed by the Council :—Civi/and 
Mechanical Enyineering: C. J. Balding (Bramwel! medal), R. W. 
Allen, C. M. Baissac, A. M le, G. E. W. Bridge, R. W. 
Buttemer, F. C. Cooper, J. A. Denny, L. J. M. Guggenheim, G. 
W. Halse, C. Herbert, J. Hodgkinson, C B. Job, L. King, S. Lacey, 
A. J. H. Laing, A. R. Mitchell, J. E. Montgomery, K. Newton, 
A. R Reed, L. M. Regnard, G.M.Smith. lectrical Engineering: 
W. H. Grinsted (Siemens medal and premium), A. J. Aldridge, C. 
R. Bland, E B. Brown, J. L. Cook, P. G. Dani, P. Eisler, R. R. 
Elliott, O. Faber, W. M. Hooten. H. R. Hudson, G. Johnson, N. 
H. Martin, C. R. McGowan, C. E. Nightingale, H K. B. Reed, F. 
C. Street, F. W. Strickland, K. J. Thompson, F. L. N. Tuck, W. 
Turner, A. Vipan, E.C. Webber. Chemistry: W. H. Eagle, F. J. 
Harris, W J. Wilson. In addition to the above, certificates have 
been awarded to thirty-two matriculated third year students who 
have compieted a full course of instruction at the Central Technical 
College, and to sixty-eight students who have completed a full 
course of instruction at the Technical College, Finsbury. 


THE RoyAL METEOROLOGICAL SociETY.—The Council of the 
Royal Meteorological Society are desirous of advancing the general 
knowledge of meteorology, and of promoting an intelligent public 
interest in the science. They think that these ends can be most 
readily attained by means of lectures delivered in connection with 
scientific societies and institutions in various parts of the country. 
The Council have now appointed a lecturer, who is prepared to 
deliver lectures on meteorological subjects—e.g., how to observe the 
weather, weather forecasting, climate, rainfall, thunderstorms, 
meteorology in relation to agriculture, health, &c. The lectures 
will be illustrated by lantern slides from the large collection in the 
possession of the Society. Societies and institutions wishing 
such lectures will be expected to pay a moderate fee and to 
defray travelling expenses. The Council are willing to 
arrange for exhibiting at the gatherings of local scientific 
societies, institutions, or schools, a collection of photographs, 
drawings, diagrams, and charts, illustrating meteorological 
phenomena, and of various patterns of instruments used for 
meteorological observations. They would also, if desired, lend and 
fit up a complete climatological station for exhibition, showing the 
necessary instruments in position and ready for use. The cost of 
transit and the expenses of a member of the staff in fitting up and 
superintending the exhibit would be borne by the society or institu- 
tion inviting the co-operation of the Royal Meteorological Society. 
The Council are further prepared to lend sets of lantern slides, 
illustrating meteorological phenomena and instruments at a small 
charge. Further details on the subject may be obtained from the 
Assistant Secretary, Royal Meteorological Society, 70, Victoria- 
street, 5. W. 
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THE LIEGE EXHIBITION. 


THE BONJOUR ENGINE. 

Tue 75 horse-power engine exhibited by Madame | 
Veuve Lachaussée, whose works at Liége were founded 
in 1830, is the first that has been made with a combina- 
tion of the two following special features:—(1) The 
Bonjour valve gear, consisting of only eight parts, which 
permits of a single slide-valve giving all the regulation 
necessary for four obturators; and (2) the Duchesne 








Fig.2. 
DIAGRAMMATIC SKETCH OF VALVE G:AR 


superheating jacket and piston, which are said to diminish 
the steam consumption by 15 percent. A perspective 
view of the engine is given in Fig. 1. 

A similar engine, but of 100 horse-power, is completed 
for the Belgian colliery of Ressaix; and a 600 horse-power 
duplex is being constructed for the Mountain Colliery, 
Swansea, to be ready by the end of the year. The patents 
under which these engines have been designed are in the 
hands of the Société Anonyme d’Etudes Techniques, 
Liége. | 

Referring to Fig. 2 of the accompanying illustrations, | 
which shows the valve gear diagrammatically, it will be 
seen that two rocking levers, AH and AF, oscillate 
round the point A owing to their being acted upon, at B | 


seeaA 





A 
! 
Fig.3. 
ACTION OF VALVE GEAR 


and F respectively, by the excentric rods CB and DF, 

the ends H and F describing the arcs h, H hy and f; F f2. 

The slot link H F connects the ends of the rocking lever ; 

and the point G, in this case arbitrarily determined in the | 
centre line E F of the slot link, gives the slide valve a) 
horizontal travel. The gear is so arranged that the first | 
rocking lever A H—moved by an excentric of fixed throw | 
and angular position — shall have a preponderating | 
influence, almost independent of the second rocking lever, | 
upon the position of the slide valve, when its positions | 
correspond with the commencement of admission or | 
exhaust and of compression, but that preponderance be | 
restored to the second rocking beam AF directly the | 
expansion begins. The end F of the expansion rocking | 
beam describes, round the point A, an arc /, F fi, of | 
amplitude determined by the throw of the expansion ) 


excentric, but the initial point of which is variable by the 
governor, which alters the angular position of the excentric 
on the shaft. 

Fig. 3 shows that according to the relative positions of 
the rocking beams A F and A H, the displacement of the 
former will or will not influence the motion of the slot 
link A H, and consequently that of the point G and of the 
slide valve. Under the action of the expansion excentric 
the point F' describes its arc f; F f,; and the speed of the 
slot link block is nil at f;, slight between /, and /,, maxi- 
mum at f;, and again nil at fy. 

Wahcn the beam A F assumes the position A f;, perpen- 
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Fig.4 | 


VALVE DIAGRAM 

dicular to f; H, the point /;, then meeting the arc I’; f; f,,a 
very slight rotation of this beam round the point A will 
cause a slight movement of the slide-block F' in the slot 
link, without any rotation of the levers round the point H, 
and consequently no displacement of the point G with 
respect to the beam A H, this relative position correspond- 
ing with the commencement of admission of exhaust 
and of compression. If, however, the relative position 
of the levers AF and AH be such that their directions 
coincide, the level A F having followed the direction 
Af; and the slot link this same direction, a very slight 
partial rotation of A f, round A will cause a slight partial 
rotation of & F round H, without movement of the slide 
block in"the’slot link. It is then, consequently, that the 














Fig. 5-BONJOUR VALVE GEAR 


expansion excentric will exert the greatest influence on 
the slide valve’s travel; and the relative position, f;, for 
which the three points A, F, and H are in straight line, 
will therefore correspond with the commencement of 
expansion. : 
In fine, the Bonjour valve gear possesses the following 
properties :—(1) During a very large portion—about 0°8— 
of the stroke, a period during which the slide block moves 
slowly in the neighbourhood of f;, the slide valve travels 
almost as if it were actuated solely by the fixed excentric, 
so that the expansion excentric will only exert a negligible 
action on the motion of the slot-link HI’, and conse- 
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quently on that of the point G and on that of the slide 
valve. (2) The expansion excentric will, on the contrary, 
exert a preponderating influence when the slide block 
passes through the position /;. 

Fig. 4showsagraphic diagram traced by taking tenth parts 
of the stroke—two fifth parts at each end—as abscisswe, and 
setting off as ordinates the corresponding distances of the 
slide valve in its mean position, thus affording curves 
corresponding with five angular positions of the expansion 
excentric, and showing a cut-off varying from 0 to 0°5 
when the compressions and exhausts are constant. 
The laps regulating the admissions are A D, and A D,, 
those regulating the exhaust and compression A E, and 


A E,; and following the curves from left to right shows | 


that they cut in succession the line D D at each tenth 
part of the stroke, the admission continuing for each 
of them so long as they are above this line; but exhaust 


will take place when the slide valve, in returning, passes | 


its middle position by a quantity, A E, equal to the lap. 
At this stage all the curves merge in one, giving the 
same lead to the exhaust at the point E; and the 
same is the case with the 
compression at C, when the 


Finding that the result answered his anticipations, 
M. G. Duchesne determined to apply the same principle 
to the piston, which constitutes, at the moment of 
admission, an important part of the surfaces bounding 
the capacity presented to the steam. He accordingly 
patented the arrangement, shown in the longitudinal 
section of the cylinder—page 85—in which the piston 
is heated by means of its hollow rod, by which 
the steam arrives and the water of condensation is 
evacuated. The rod, which slides in a cylindrical guide, 
is enclosed in an air-cleaded casing, that puts it in com- 
munication with the steam jacket. Although this 
| arrangement only permits of directly heating the upper 
half of the piston, it is very efficient, as the remainder is, 
to a certain extent, heated by conduction. 

The double piston-valve, perfectly balanced and made 
tight by split rings, is placed underneath the cylinder. 
Its connecting-rod is actuated by a crank, to whose shaft 
the differential motion described above is imparted 
|on by the gear, two drawings of which are shown 
| page 85, and a perspective view in Fig. 5. In these 








slide valve, after having put 
the port into communica- 
tion with the condenser, 
returns to close this port and 
compress the steam in the 
evlinder, which it does at 
the same point, C, of the 
stroke, whatever be the 
governor's position. 

This collection of curves 
brings out clearly the advan- 
tages of this remarkable 
valve gear, which affords 
very large openings, even for 
slight admissions, although 
the travel of the slide valve 
is slight, while the rapid 
closing prevents wire-draw- 
ing of the steam, and the 
leads for exhaust and com- 
pression are almost constant 
between a cut-off of 5 and 
70 per cent. As all the parts 
of the gear are connected 
positively, there is no shock, 
so that the engine can run at a high speed. By making 
the valve casing the whole length of the cylinder, the dead 
space is reduced to the clearance of the piston, with a 
very short passage between the cylinder and the valve 
casing. 

In the engine exhibited, the clearance space is reduced to 
less than 3 per cent. of the cylinder volume ; but, not satis- 
fied with a rational steam distribution merely, the makers 
desired to obtain the greatest possible efficiency from the 
steam passing through the cylinder. Bearing in mind 
that the essential cause of diminution in the useful effect 
of a steam engine is the phenomenon known as “initial 
condensation ’’—the conversion into water of a certain 
quantity of steam, the caloric of which has served to re- 
heat the metal of the cylinder, the piston, and one of the 
covers, owing to their having been put into communica- 
tion during the exhaust with the condenser or the 
atmosphere—they adopted the former of the two 
methods, jacketing and superheating, employed to 
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Fig. 6—FL WHEEL GOVERNOR tee ice 


views A is the rocking beam worked by the fixed 
excentric that ensures the distribution; B the rocking 
beam worked by the excentric of variable angular posi- 
tion, that controls the expansion; C the slot link, in one 
piece, with a short spindle and crank, which latter trans- 
mits motion to the crank D, its shaft, and the crank E, 
that actuates the slide-valve connecting-rod. 

The fly-wheel governor, shown in Fig. 6 and on page 85, 
comprises two masses which balance one another, move- 
able round pivots in the fly-wheel arms, while opposing 
springs, the initial tension of which can be regulated and 
their lever arms adjusted, permit of attaining the effect 
desired. The movable masses act through links on the 

| slider, which is connected with the expansion excentric 
sheave. 

The Bonjour engine at the Exhibition is supplied with 
steam at 9 atmospheres, or, say, 135 lb. per square inch, by 
its own boiler, a vertical cross section of which is shown by 
Fig. 7. The flue tube is arranged excentrically as regards 
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counteract it. Considering, however, that the ordinary | 
jacket only mitigates without suppressing the evil, they 
carried out the idea of M. Georges Duchesne of employ- 
ing for the jacket saturated steam hotter than that 
passing through the cylinder, thus ensuring a transmis- 
sion of heat through the metal for maintaining the inside 
of the cylinder at a temperature at least equal to that of 
the steam entering it. For accomplishing this the steam | 
must be saturated, because it is owing to this state that 
its temperature is uniform throughout the whole volume, | 
that it readily gives up its heat, and that it easily attains 
the least accessible points in the irregular jacket. 

The makers have adopted the term “ superheating | 
jacket,” because the heat which penetrates to the inside | 
of the cylinder tends to superheat the steam passing | 
through it. They assert that this phenomenon really | 
occurs, but with a very reduced intensity, owing to the | 
slight radiation of the dry walls towards the inside of the | 
cylinder; but this transmission of heat, fortunately 
slight—for otherwise it would create a loss—is sufficient 
to give an appreciable superheating. 


| 5°85 kilos., equal to, say, 131b., with superheating jacket 


Fig. 7—SINGLE FLUE BOILER 


the shell, being not only nearer the bottom so as to be 
always covered with water, as usual, but also nearer one 
side than the other, so that the more intense heating on 
one side shall favour the water circulation. The steam 
at higher pressure, 12 atmospheres, or 176 Ib. per square 
inch, for the superheating jacket and piston is raised in a 
small supplementary egg-ended boiler, externally fired by 
the return gases from the flue of the main boiler. The 


| small boiler is connected by two inclined tubes with a 


steam collector, in which the water level is about an inch 


| above the bottom, and communication with its flue can be 
| shut off by a damper if required. 


For the sake of simplicity, the engine at the Exhibition 
is provided with a surface condenser, but trials of a 36 
horse-power experimental engine at the Liége University, 
provided with a jet condenser, and working with steam of 
6 atmospheres, or 88 1b. per square inch, showed a steam 
consumption per horse-power hour, including that con- 
densed in the jackets, of 6°8 kilos., equal to, say, 15]b., 
when boiler steam was used for the jackets, and of only 
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and iston. In addition to low steam consumption and 
the absence of wire-drawing, even with small admissions 
the makers of the Bonjour engine claim for it simplicity 
of construction and working, facility of regulating, high 
speed up to 160 revolutions, great compactness, and 
small dead spaces. 








RAISING THE LEVEL OF LAKE ERIE, 


THERE is no other engineering problem of such magnitude 
before the people of the United States and the Dominion of 
Canada as that which is now being considered by the Inter- 
national Deep Waterways Commission. This Commission 
has been appointed to study the problem of raising the leye} 
of Lake Erie, and, while doing so, to safeguard the interests 
on both sides of the lake, as well as the Niagara River, Lake 
Ontario, and the great St. Lawrence River. Up to this time 
there is no definite plan before the Commission. They are at 
the very threshold of the inquiry, and it is their intention to 
allow every interested person to be heard before they prepare 
any recommendations which they may ultimately submit to 
their respective Governments. 

One or two meetings have been held, the last in Montreal, 
where the city of Montreal was represented by Mayor 
Laporte. The Montreal Board of Trade, the Harbour Com. 
missioners, the Shipping Federation, and Dominion Marine 
Association, were also represented. In some manner the idea 
had gone abroad that the Commission was a conception of 
American engineers who were promoters of a scheme to 
injure the shipping interests of the St. Lawrence, and on this 
subject Colonel E. H. Ernst, of Washington, stated nothing 
could be further from the truth. The Commission simply 
had the idea that they might carry out works at Lake Erie 
which would be of vast benefit to both nations. ‘‘ The River 
St. Lawrence belongs not on'y to you,’’ said he, ‘it belongs 
to us and to all mankind ; mo anything that might be done 
to injure the river would be a crime to which I myself will 
never be an accessory. You need have no fear.’’ 

Some few years ago Professor Wisner had made a report and 
plan with regard to raising the level of the water of Lake 
Erie, and, while it had not been accepted by the Commission, 
he was asked to explain it. Professor Wisner said the pro- 
posal to increase the depth of water in Lake Erie originated 
in 1897, at a meeting of the International Deep Waterways 
Association, held at Toronto. Subsequently the report and 
plans referred to were prepared. As was well known, Lake 
Erie was a shallow lake, and the depth of ships built to-day 
was such that it was necessary to improve he. de entranc?s, 
and in some channels it had been necessary to excavate 
to the bed of the lake itself. These excavations had 
become badly deteriorated by storms silting them up, 
which was one of the main reasons why so much study had 
been given to improving the waterway by holding up the 
water service, thereby increasing the depth. A comparison 
between the benefits to the Lake Erie channel and the cost 
of the scheme showed clearly that if the damages likely to 
arise from that plan were not excessive, it would probably be 
a good thing to have it carried out. But it was distinctly 
stated in the report that absolutely nothing could be done 
except by consent of the Commission representing both 
Canada and the United States, and if any recommendations 
were made it should come from an international Commission. 
He believed there was not a man on the Commission who 
would not refuse to agree to this proposition if it were found 
to be in any way detrimental to waterways belonging to 
either Canada or the United States. 

At the time the report was made there were no data as to 
the discharge of the St. Lawrence, but much investigation 
had since been made, and they were in hopes that the data 
now existing would be sufficient to base a fair determination 
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on as to what effect the elevating of the water of Lake Eric 
would have on Lake Ontario and the St. Lawrence channel. 
The Commission had already taken steps to investigate that 
part of the problem, He added that the people interested 
in the St. Lawrence could rest assured that nothing would 
be done which would be detrimental to that magnificent 
waterway. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND CouNTY 
ENGINEERS.—A Scottish district meeting will be held at Ayr on 
Saturday, the 26th August, 1905. Members will assemble in the 
Council Chambers at 11.30 a.m., and be received by the Provost, 
Magistrates, and Town Council of Ayr. At 11.45 a.m. a paper by 
Mr. John Young, Town Surveyor, on ‘‘Muncipal Works in Ayr,” 
will be read and discussed. At 12.30 p.m. there will be a dis- 
cussion on ‘‘ Some Points of Scottish Municipal Practice,” and a 
report by the Hon. District Secretary on 
By-laws Committee.” At 2 p.m. a visit wi 


rogress of ‘‘ Scottish 
if be paid to the Ayr 
‘“Auld Brig” Electricity Works and Refuse Destructor, and after- 
= a drive, weather permitting, will be taken to Ayr Water- 
works, 
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RAILWAY MATTERS. 


Tur Pennsylvania Railroad is establishing the block 
system on the Philadelphia and Erie division. 


One hundred and forty additional locomotive engines 
will be supplied to the North-Western Railway of India before the 
busy season of 1906. 


Tue wireless telegraph system is being tried on the 
Chicago and Alton Railway, and trains running at 50 miles an 
hour have received messages at a distance of 30 miles from the 
sending station. 

Ar the Barton (Quarries, near Darlington, there is a 
stratum of stone which is said to offer peculiar resistance to the 
electric current. The North-Eastern Railway is using the stone 
on its electric line to Tynemouth. 


Tue dividend of the City and South London Railway 
for the past half-year will be at the rate of 2 per cent. per annum, 
with £1500 placed to the renewal fund and £1042 carried forward. 
A year ago the distribution was at the rate of 24 per cent. per 
annum. 


Tur directors of the Isle of Wight Railway Company 
recommend the following dividends for the past half-year, viz. :— 
4 per cent. per annum on preference stock, 4 per cent. per annum 
on preferred converted ordinary stock, 2} per cent. per annum on 
deferred converted ordinary stock, being the same as in the corre- 
sponding period, 

RecentLy a 120ft. iron and steel span of the bridge 
across Crum Creek, on the Baltimore and Ohio Railroad, was 
removed and replaced by an entire new bridge, between 
train time on that much-travelled road, without the least 
disturbance of traffic. The actual time occupied by the work was 
just six minutes, 


Tye directors of the Lancashire and Yorkshire Railway 
have decided to recommend the proprietors to declare a dividend 
for the prst half-year at the rate of 3} per cent. per annum, 
carrying forward a balance of about £20,500, as compared with 
3 per cent. for the corresponding period, with a balance carried 
forward of about £19,300. 


A PHILADELPHIA paper announces that the Pennsy]l- 
vania Railroad is to begin at once, and continue as fast as possible, 
the application of air-brake apparatus to the 10,000 or 15,000 
freight cars belonging to the company which are not yet equipped. 
The same paper says that the Philadelphia and Reading has had 
all of its cars air-braked for two years, 


Tae number of collisions and derailments which 
occurred on the railways of the United Kingdom in 1904 exactly 
equals the average of the previous twenty-four years. Taken by 
itself this shows no improvement, but, taking the train mileage 
into account, it appears that whereas in former years one collision 
or derailment occurred on the average for every 1,494,875 train 
miles run, there was in 1904 one for every 1,829,327 train miles, a 
reduction in frequency of 18 per cent, 


Tue chief towns in the district of Genoa are very 
well provided with electric tramways. Turin has 53 miles of rail 
inthe town. Spezia has had its lines extended to the suburb of 
Chiappa, and further additions are in contemplation. The Genoa 
lines extend over 78 miles, on which 297 motor trams and trailers 
These ran 435,673 miles in 1904, and carried 36,218,541 


run, 
persons. The total receipts being £213,789, and expenses 
£157,875. The number of persons employed was 1114. 


THE accounts of the London, Chatham, and Dover 
Railway for the past half-year show a balance of £84,580 available 
for dividend, which includes a sum of £7500 transferred from the 
special reserve fund. The directors will propose that a dividend 
of £1 53. per cent. for the half-year be paid on the arbitration pre- 
ference stock, making, with the £2 5s. per cent. distributed for the 
half-year ended December 31st, 1904, £3 10s. per cent. for the 
financial year ; the balance carried forward to the next account is 
£488, 

Tur directors of the Metropolitan Railway announce 
that subject to final audit they will recommend a dividend on 
ordinary stock for the past half-year at the rate of 24 per cent. per 
annum, carrying forward about £6000, and charging a portion of 
the cost of experiments in electrical working to the reserve fund. 
The dividend on the surplus land stock will be at the rate of 23 per 
cent, perannum. A year ago the ordinary stock received 3 per 
cent. and the surplus land stock 2} per cent., and about £21,000 was 
carried over. 


Some time ago the Midland Railway Company obtained 
pet powers to construct a new line opening up a very 
arge district between Thornhill and Huddersfield. Last week a 
deputation from the Corporation and the Chamber of Commerce 
of Huddersfield waited upon the directors at Derby, and asa result 
a definite promise, it is stated, was given that the extension 
would soon be commenced. The development will give Hudders- 
field an independent line, open up an extensive area in the West 
Riding, and provide railway facilities where at present none exist. 


A 52-tTon electric locomotive has recently been com- 
leted in the shops of the Pacific Electric Railway Company, at 
wos Angeles, Cal. The machine has four driving axles with a 
200 horse-power Westinghouse street railway motor connected to 
each. In order to obtain the weight on the drivers needed to 
give the fequired tractive force, the frame was made of 10in. 
I-beams, and upon these was placed a layer of steel rails, and the 
whole was filled in with concrete. With the exception of the 
motors, the control apparatus, and the air brake fittings, the 
locomotive was built entirely in the Los Angeles shops of the 
company. 

A PUBLIC inquiry as to the expediency of granting 
the application of the West Surrey Light Railway Company, 
Limited, for the Woking and Bagshot Light Railway—Extension 
—Order was held at Woking, on Monday, by the Hon, A. E, 
Gathorne-Hardy, in the chair, Colonel G. F. O. Boughey, R.E, 
C.S.I., and Mr. H. A. Steward, Light Railway Commissioners, 
An order for that portion of the line between Horsell and Bagshot 
having already been made, the present application was restricted 
to the mile and a-half of line between Horsell and Woking Junction, 
and to the erection of a generating station not exceeding 5000 
horse-power capacity. The Commissioners expressed their opinion 
that the amending order should be granted. 


At Stoke-on-Trent last week Colonel Boughey, R.E., 
and Mr, H, E. Steward, of the Light Railway Commission, and Mr. 
A. D, Erskine, secretary to the Commissioners, held an inquiry with 
respect to an application by the North Staffordshire Railway Com- 
~~ for an Order authorising them to work certain mineral 

ranches of the system as light railways. The lines in question 
were: (1) Seaneh from Apedale Junction to Apedale Ironworks ; 
(2) from Knutton Junction to Pool Dam Canal Wharf, Newcastle ; 
(3) from Normacot to Adderley Green ; (4) from Botteslow Junction 
to Adderley Green ; (5) from en Junction to Tunstall June- 
tion ; (6) from Tunstall to Newfield ; (7) from Chatterley Junction 
to Talk-o’-th’-Hill ; (8) from Chatterley Junction to Chesterton ; 
(9) the Grange branch at Burslem ; (10) from Stretton Junction to 
Hawkins Lane Junction, Horninglow ; (11) from Congleton Lower 
Junction to Congleton Brunswick ; and (12) from Wheelock Station 
to Sandback. After a long inquiry the Commissioners announced 
that they were prepared to submit.an Order to the Board of Trade 
sanctioning the working of all the lines as light railways except 
Nos, 2, 5, and 6, 





NOTES AND MEMORANDA. 


A speep of 97} miles per hour was attained by one of 
the motor cars in the races at Brighton last week. 


THE value of the output from the mineral fields of New 
South Wales to the end of 1904 is estimated at £157,315,659. The 
production for 1904 is valued at £6,402,558, and exceeds that of the 
previous year by £286,303. 


A suBMARINE, which is said to be one of the largest in 
the world, has just been launched at Toulon. She displaces 
213 tony, and has engines of 250 horse-power, while she is expected 
to make 11 knots, Her officers and crew number fourteen. 


Two firms are in communication with the Althing, the 
pronenss being to establish communication by wireless telegraphy 
»etween Iceland and the Continent and internally in the island. 
According to a Reuter telegram, a Berlin firm offers to provide the 
intallation for about £36,666. 


THE cost of a kilowatt-hour of current delivered at the 
switchboard of any of the largest central stations will not get much 
below } c., says an American paper. For the larger New York 
stations, the figure is about -26 c., and it will probably not go much 
over 1 c, fora small non-condensing station. 


Tue first small locks of the Sault Ste Marie were com- 
pleted just fifty years ago, namely, in 1855, and a steamer passed 
from Lake Huron to Lake Superior. The old canal was a small 
affair, but it was the beginning which made possible the develop- 
ment of the Lake Superior mining industry to its present great 
importance, 


Tue United Kingdom's participation in the German 
imports in 1903 amounted to 13-2 per cent. ; this figure is exceeded 
by the United States of America, where it amounts to 14-9 per 
cent., and by Russia, where it amouats to 13-3 per cent. The 
United Kingdom’s participation in the German export amounted 
to 19-3 per cent. The United Kingdom is Germany’s best 
customer, 

Tue population of Chicago was practically 2,000,000 
at the middle of the present year, according to the method of 
computing populations used by the United States Census Bureau. 
This method is to assume that the yearly or monthly arithmetical 
rate of increase between 1890 and 1900 is continued through the 
next ten years. On this basis the present mid-year population of 
Chicago is 1,990,750. 

Ir is not safe, as a rule, for submarine divers to 
descend lower than 25 fathoms = 160ft., at which depth a pressure 
of 69 lb. is met with. The greatest depth to which any diver has 
ever descended is 34 fathoms, or 204ft. This was to the ship Cape 
Horn, sunk off the coast of South America, At this depth the 
diver, Hooper, must have sustained the enormous pressure of 
884 lb. per square inch, 


A patent has been taken out in Canada recently fora 
dummy horse intended to be attached to a motor car for the 
benefit of the real horse’s nerves. In order that the ‘‘ horse” may 
serve its full purpose of utility, it is made with a hollow body, in 
which are to be stored the various accessories required by the 
motorist. The horn is attached to the mouth of the dummy, and 
at night the eyes are lighted up green and red. 


On June 30th last 31,129 motor cars had been registered 
in the United Kingdom. The number on the corresponding date 
last year was 18,540, showing an increase of 12,789 in twelve 
months, These figures are exclusive of motor cycles, of which 
there are over 34,700 in use, and heavy motor cars registered under 
the new Local Government Board Regulations, which number 868. 
The total number of motor-propelled vehicles now in use must be 
close upon 67,000. 

A NoTEWorTHY feature in the practice of smelting 
gold and silver ores is the increasing tendency toward the employ- 
ment of copper as the collecting agent instead of lead, says the 
Engineering and Mining Journal. Smelting on the copper basis is 
decidedly cheaper than on the lead basis ; and the former will be 
chosen invariably when sufficient copper ore is available. When 
lead ores have to be smelted, furnaces for both purposes are pro- 
vided in the same plant, 


Tue excellent results obtained with the steam water- 
ing wagon in the streets of Paris, have induced the Municipal 
College to order an automobile combined watering and street- 
cleaning machine, in which all the motions are given by an oil 
engine, at a cost of 12,000f. = £480. Trials have shown that 
15,000 square metres = 16,666 square yards of road can be cleaned 
mechanically in an hour, thus accomplishing four times the work 
of a horse road cleaner. 


A NUMBER of prizes ranging in value from 10,000 marks 
to 750 marks are offered by the Internationales Arbeitsamt, Basle, 
Switzerland, for essays on means of combating lead poisoning. 
The essays must contain proposals for the elimination of the 
danger to which no objection can be made on technical, hygienic, 
or economic grounds. In proposing new apparatus or alterations 
in process, particulars must be given as to the cost and saving 
involved in such preposals, 

Ir is reported that 4237 vessels of a net tonnage of 
13,401,835 tons passed through the Suez Canal in 1904, as compared 
with 3761 vessels of 11,907,288 tons in 1903, showing an increase 
of 476 vessels and 1,494,547 tons. Of these 4237, 3287 were 
merchant vessels, 752 mail steamers, and 198 warships, transports, 
and Government chartered vessels, The transit receipts have 
risen from 103,620,268 f. in 1903 to 115,818,479 f. in 1904, the 
highest total since the opening of the Canal. 


In reply to a resolution sent to the Board of Trade by 
the secretary ot the Association of Chambers of Commerce, in 
which the Board was asked to authorise weights of 20 lb., 10 lb., 
and 5 lb, as aliquote parts of the cental, Lord Salisbury has written 
saying that the Board of Trade have given careful consideration to 
the representations which have been made, and they are prepared 
to assent to the application. Steps will, therefore, be taken for 
the preparation of standards of the same octagonal form as the 
present 50 lb. weight. 

THE commercial balance between Germany and 
Switzerland is in favour of Germany. Germany participates in 
the Swiss imports to the extent of 26 to 30 percent.; in the Swiss 
exports to the extent of 23 to 26 per cent. The surplus of the 
export over import, after deduction of precious metals, has risen 
from 44,400, marks in 1893 to 131,200,000 marks in 1903. The 
value of the imports from Switzerland has during the same period 
risen from 143,700,000 to 171,800,000 marks; the value of the 
exports to Switzerland from 187,400,000 to 304,100,000 marks. 


In connection with an exhibition to be held next year 
at Milan, there is to be a competition of appliances designed to 
safeguard against accidents, and the following are some of the 
prizes which will be offered :—A gold medal and £320 for a new 
device which will suppress the danger to life coming from a contact 
formed between the primary and secondary circuits of an electric 
transformer ; a gold medal and £40 for a crane or hoist provided 
with a simple and practical device preventing the rotation of the 
cranks on the descent of the load ; a gold medal and £20 for a 
simple, strong, and effective apparatus for automatically stopping 
cars which are moving upon an inciined plane in case the traction 
cable should break. The competition is to be under the auspices 
of the Association of Italian Industries, and names of competitors 
must be sent to the secretary at Foro Bonaparte 61, Milan, before 
the end of the present month, 





MISCELLANEA. 


Tue trade in bicycles at Genoa is steadily decreasing, 
purchasers being almost entirely confined to the lower classes, 


THe coal deposits of Wuchow still remain unworked, 
and practically all the coal required for local purposes—about 
10,000 tons a year—is imported from Japan. 


teceNT analysis of the petroleum from the island of 
Trinidad shows that it is rather low in volatile products, but that 
its base is of paraffin, giving it a relatively higher value as com- 
pared with oil with an asphaltum base. 


A GREAT increase in the use of coal mining machinery 
and mechanical haulage is expected as a result of the coal mining 
strike in Alabama. Already mechanical mining and hauling have 
ra introduced at several properties, and other like plans are on 

oot, 


A SHIPBUILDING company at Newport News, Va., 
will shortly begin the construction of a new dry dock, 700ft. long, 
and large enough to accommodate large warships. It is understood 
that other extensive improvements to the yards will also be 
made, 


THERE are several automobile factories in Turin, the 
principal ones are the F.1.A.T., Italia, and Rapid. Owing to the 
arge number of orders received these companies have been obliged 
to extend their premises and to increase their nachinery, says the 
British Consul at Genoa, 


Tue Governor of Kuangsi, not to be behind the times 
in China, has decided to construct a mint at that port for the 
coinage of 10-cash pieces. In the meanwhile, to maintain their 
value at a premium, the import of these coins into Kuangsi from 
other provinces is forbidden. 


TuE advantages of motor traction are beginning to be 
appreciated in South Africa. In the upper part of the Transkei— 
Kafirland—a service of motor cycles has recently been established, 
ridden by natives, to carry the mails from Mount Frere to the out- 
lying stations, and so on to Kokstadt, a distance of 70 miles. 


A society of motor omnibus engineers has been formed, 
the membership of which is limited to engineers or engineer 
managers in charge of motor omnibus undertakings, or their 
approved assistant engineers or assistant engineer managers, and 
provision is made for both associate membership and full member- 
ship. 


Ir is stated that the work of enlarging the portof Genoa 
is to be begun in 1905. The cost of this enlargement is estimated 
at £2,000,000. This work isone of the very greatest importance 
to Genoa, and indeed to Italy in general, especially now that th> 
Simplon Tunnel is about to be opened, ard it is of the utmost 
importance for the welfare of the port that the railway question 
should be immediately settled. 


A MOVEMENT is on foot in Belgium to enable workmen 
not earning sufficient wages for purchasing their own houses and 
land to hire dismountable houses of different types to suit the size 
of family at rents varying from about £2to £5 perannum. These 
houses can be put up on a plot of land 5 ares = 598 square yards, 
a lease of which may easily be obtained at low rate, which it is 
calculated will be more than paid by the garden produce. 


Tue total production of the works in the Donetz Basin 
during 1904 was as follows:—Pig iron, 1,788,800 tons; billets, 
blooms, &c., 1,536,100 tons, and finished materials, steel, iron &c., 
1,292,700 tons. The production in 1903 was 1,341,590, 1,270,634 
and 823,825 tons respectively. The stocks of pig iron at the 
various works at the end of the year amounted to 121,850 -tons. 
The production of pig iron in 1905 is estimated at over 
2,000,900 tons. 


Tue estimated production of the Donetz Coal Basin 
in 1905 is set down at over 15,000,000 tons, but it is quite cer- 
tain that this figure will not be reached, as, owing to the war, 
most of the mines are short-handed and must remain so for some 
time to come; other factors are the general depression in trace 
and the unsettled state of the country, which cannot but have 
an effect upon the consumption, while the mines will not care 
to increase their stocks, 


No progress has been made in the competition for the 
best plans for the drainage of Spezia and suburbs, for which the 
municipality has offered a prize of £400, open to international 
competition. It has been found that the local engineers’ drawings 
cannot be ready till well into 1905 ; consequently it has been found 
necessary to postpone the final date on which schemes may be 
presented by intending competitors, due notice of which will be 
given by the mayor to all those who have signified their intention 
to compete. 


THE number of automobiles imported into the Argen- 
tine Republic in 1904 was 129, or double the number imported in 
1903. A company hasbeen formed to supply 100 electric automo- 
biles as public hackney coaches in Buenos Ayres, to be bought in 
Germany, electricity for lighting and power being the monopoly of 
a German company. It cannot be said that there is a great future 
for automobiles in this country, as outside the capital and the 
suburbs, and the principal towns, roads as understood in Europe 
do not exist ; only light-power machines are therefore needed. 
The duty was lately reduced from 50 to 12 per cent., hence the 
increased imports. 


A NUMBER of companies has recently been formed in 
Buenos Ayres, almost exclusively with British capital, with the 
object of dredging for gold in various rivers situated in the Argen- 
tine Republic, and in Bolivia, Brazil, and Chile. The aggregate 
amount of capital issued by these companies exceeds £1,500,000, 
but, although dredging operations in the countries named have 
not yet reached such proportions as to warrant so large an invest- 
ment, the results of trial borings made in a large number of the 
rivers to be worked, says the British Consul at Buenos Ayres, 
justify in a large measure the belief that gold dredging in South 
America offers a lucrative field for British industrial enterprise 
and capital. 

An important Egyptian project is approaching com- 
pletion ; the new Ezyptian, and the Menzaleh Canal and Navi- 
gation Companies have obtained a concession for making a deep 
and wide channel across the shallow water of Lake Menzaleh, 
in order to establish a daily service of steam ferry boats of shallow 
draught between Karpooti—Port Said—and Matarieh, the eastern 
point of the fertile province of Mansourah. The journey would 
take about three hours, and, in co-operation with the light rail- 
way of the Société Anonyme des Chemins de Fer de la Basse 
Egypte, which has its terminus at Matarieh, this proposed route 
across the lake ought to prove of the greatest value in connecting 
Port Said with the interior of the Delta. 


A DEMONSTRATION is given daily in the Pavilion of the 
Société Anonyme |’Oxy Hydrique at the Litge Exhibition, of the 
Jottrand process for cutting metals by a jet of oxygen. The 
apparatus consists essentially of a tube with two branches, termi- 
nating in blow-pipes, moved along a guide in front of the metal 
plate or part to be cut at the rate of about 6in. per minute. One 
of the blow-pipes delivers an oxyhydrogen flame which raises the 
metal, where it is to be cut, to a temperature corresponding with 
dark red. The following blow-pipe delivers a jet of pure oxygen, 
which enters into combustion with the hot metal, thus producing 
a clear channel, like a saw-cut, about jin. thick, the remainder 
the metal being unaffected by the operation, 
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TO CORRESPONDENTS, 


ty In order to avoid trouble and confusion we find it necessary to injorm 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4aF All letters intended for inserticn in Tom Encinamer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4 Wecannot undertake to return drawings or manuscripts ; we must, 

to keep copies. 


therefore, request 
REPLIES. 


A. B. anp C. (Bishopsgate).—Perhaps Laxton’s “Price Book of Archi- 
tects, Builders, Engineers, and Cuntractors,” sold by Simpkin, 
Marshall, Hamilton, Kent and Co., Limited, Stationer’s Hall-court, 
price 4s.; or ‘‘ How to Estimate,” by John T, Rea, London, B. T. Bats- 
ford, 94, High Holborn, 7s. 6d. net. 

Matrto-Grosso (Southend-on-Sea) —The railway to which you refer is a 
Government line, and therefore is probably being superintended by 
Government engineers. It is not at present known in this country 
who are the contractors, but we would suggest that you should write 
to the Minister of Public Works at Rio de Janeiro, or to H.B.M. Consul 
at that city, either of whom could ascertain fur you who are employed. 

J. M. H. (Bapton).—There are dozens of rail joints on the market which 
claim to be all you suggest. Patents are taken out for such joints con- 
tinually at home and abroad. Trial has always resulted im failure 
The present fish-joiut and its modifications. such as carrying the fish- 
plate below the 1ail in places where the traffic is peculiarly heavy, are 
a survival of the fittest ; and no railway company will look at anything 
else. 

Caurcnh ArMy.—You might apply to any of the following, stating 
exactly the kind of traction troliey you require :—The Yorkshire Steam 
Wagon Company, Pepper-road, Leeds; Fodens, Limited, Sandbach ; 
Lancashire Steam Motor Company, Leyland, Preston; St. Pancras 
Ironwork Company, Limited. St. Pancras-road, London; Mann's 
Patent Steam Cart and Wagon Company Leeds; J. I. Thornycroft and 
C»., Chiswick ; Carter's Steam Wagon Company, Oakenrod, Rochdale ; 
Avelivg atd Porter, Limited, Rochester. 


INQUIRIES. 
“ATLAS * BOILER FLUID. 
Srr,—We should be much obliged if any of your readers could tell us 
who are the makers or suppliers of the ‘‘ Atlas” boiler fluid. 
July 25th. X. ¥. & Z. 





PLATE FURNACES. 

Sir,—I shall esteem it a favour if any correspondent can tell me the 
best form of furnace and generally the best aud most economical method 
of hardening large steel plates of dimensions averaging 6ft. 6in. by 3ft , 
composed of high-grade crucible steel ; also if the building and installa- 
tion of such plant is undertaken by any firm in London, [ should be 
pleased to receive their name and address. The object aimed at is to 
obtain plates of a high degree of hardness without undue distortion 
from buckling when cooled. F. W. B. 8. 

London, July 19th. 
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THE FAILURE OF STEEL PLATES. 


THE paper read before the Institution of Naval 
Architects by Mr. Milton, Chief Engineer Sur- 
veyor to Lloyd’s Registry, brings once more into 
prominence the phenomena which constitute the 
mystery of steel. Mr. Milton mentioned in detail 
cases of fractures which seem inexplicable so far on 
any rational theory. Nor was much that was 
reassuring said by the speakers who took part in 
the very limited discussion which want of time 
rendered alone possible. It is easy to see that the 
cases mentioned presented really no strictly novel 
features. The disheartening thing is that they only 
repeat history. As far back as the first use of large 
steel plates failures took place; for example, the 
boilers of the curious Russian imperial yacht Livadia 
in 1881. But it was hoped that we had learned so 
much that cracked boiler plates would no more be 
heard of. It must not be forgotten that thousands 
of tons of plates are made and worked up every 
year without failure of any kind. But when we 
bear in mind how urutterably disastrous would be 
the bursting of the shell plate of a boiler in a great 
ocean passenger steamer, we cannot regard with 
equanimity the apparent incompetence of experience 
to teach steel makers and engineers how such a 
catastrophe may be certainly avoided. 

Up to quite a recent. period in the history of steel 
making it had been held that tensile and bending 
tests properly carried out gave minutely accurate 
indications of the quality of the metal tested. 
There is, however, reason to believe that the testing 
machine may give information which is quite decep- 
tive. It does not follow that steel which may be 
bent like lead, which in tension has an enormous 
ductility combined with much elasticity, is really 
the best that an engineer can use. Thus a most 
ductile steel for one set of stresses may be incredibly 
bad when called upon to resist shocks. In truth, 
we bave established a set of ideal characteristics, 
and assumed that a metal possessing them must be 
nearly perfect, while there is no real connection 
between the two sets of conditions outside of the 
link which we have established in our minds. 
Although a strip of steel may be bent double cold 
on itself, it may also if put into an Arnold impact 
machine break with a very few blows. We cannot 
insist too much on the influence which precon- 
ceived notions have had on the whole problem of 
steel ; and the work before such men as Arnold con- 





sists in demonstrating, not that there is any real: 
inconsistency in the behaviour of steel, but that 
we must, in the light of freshly acquired experience, 
modify our own notions and realise such a truth as 
that steel is not necessarily able to withstand 
alternating stresses because it can be bent cold 
without fracture. There is perhaps no connection 
outside our own theories between the two properties. 

Unfortunately, this does not cover the whole 
ground. When we have learned that tensile tests 
are of no use as compared with impact tests, we 
have next to find out how the characteristics which 
a good “impact” steel must possess are to be 
supplied. On this point very little information 
exists. The chemical and microscopic examination 
of steel only seems to make confusion worse con- 
founded. When a bar breaks with a crystalline 
fracture no one can say whether the act of crystallisa- 
tion was instantaneous or not. The relation of the 
structure of the metal to its power of standing 
impact, or, indeed, any stress, is not fully understood. 
To define steel is by no means easy. Professor 
Arnold is about to deliver a lecture during the meet- 
ing of the British Association in South Africa on 
‘‘ Tron as an Igneous Rock.” Nor does uncertainty 
concerning the quality of a steel at the moment of 
testing cover all possible chances of error. Mr. 
Stromeyer advanced, when discussing the matter 
the very alarming proposition that the mere act 
of existing without doing work may bring about 
a change in steel. He found certain test pieces give 
excellent bending results. A fortnight afterwards, 
strips which had been cut from the same plate 
would not bend cold without fracture to more than 
a right angle; and when these tests were repeated 
in a month it was found that the plates had practi- 
cally lost all bending ductility. 

Much value has been attached to contraction of 
area as an excellent quality in steel; but it has 
been very pertinently remarked that the quality 
seems to be quite unnecessary, becauseit never mani- 
fests itself anywhere but in the testing machine. 
A big end bolt will break across short without the 
least trace of contraction of area. The same bolt in 
the testing machine will contract 25 per cent. of its 
area. Next to nothing has been added since 
Kirkaldy’s time to the world’s knowledge of the 
influence of time on tbe behaviour of steel under 
stress. It certainly behaves sometimes as though 
it were a rope of sand, the separate grains of which 
could be shaken asunder almost by a touch. 

The great difficulty with the older engineers and 
steel makers lies, undoubtedly, in getting rid of 
assumptions which have been formed during a life- 
time. As for the younger men, they have an 
illimitable and wholly unexplored region of surmise 
in which to flounder. It may, perhaps, be just as 
well to add that it is very easy to exaggerate the 
importance of such failures as those named by Mr. 
Milton—not their individual importance, however. 
It must be steadily kept in mind that they are very 
few and far between. Curious, nodoubt, and interest- 
ing, but, after all, very little affecting, if at all, the 
trade or manufacture of the nation. The splitting 
of a boiler plate will not weaken faith in steel as an 
excellent material for a crank shaft. Millions of 
stresses are successfully carried day by day all over 
the world; the breakages which take place are very 
few. The stresses which overcome the resistance 
are as a drop in the ocean to those which do 
not. Mr. Milton and Professor Arnold are doing 
splendid service to the world at large; but they 
would, we feel sure, be the very last to hold that 
grounds for alarm exist. Yet they tell us things 
which make it certain that the engineer must use 
steel of the proper kind in the proper way if he 
desires to avoid disaster. But really there is 
nothing new in all this. Recent experiences only 
serve to emphasise truths which have long been 
known and acted on. Practice may, perhaps, be 
modified in some ways with advantage. If, for 
example, Mr. Scott-Younger, who spoke on Mr. 
Milton’s paper, is right, then it may be found, after 
all, that it is better that rivets should not quite fill 
the holes in which they are placed—a heterodox 
proposition, no doubt—not, however, as it would 
seem, wholly lacking justification. 


AT THE INSTITUTION OF NAVAL 
ARCHITECTS, 


THE summer meeting of the Institution of Naval 
Architects has produced some interesting food for 
thought, not only as regards the matters discussed, 
but also as to the ease with which two people hold- 
ing diametrically opposite views are each able to 
produce a relatively logical reason for his faith. 
Examined, of course much of the logic is apt to 
appear artificial according to how our own convic- 
tions may run, but it is very obvious that the holder 
of the opposite view cannot sce this. 

Admiral Sir Cyprian Bridge is the most remark- 
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able example of this state of affairs. We should 
be the last to suggest that the gallant admiral has 
a “bee in his bonnet,” or adopts towards certain 
naval problems the historical attitude of Mr. Dick 
towards the head of King Charles—as some of his 
critics are wont to assert. But undoubtedly Admiral 
Bridge is a strong holder of certain convictions, 
and these were well in evidence in his paper upon 
“Strategy and Tactics at the time of Trafalgar.” 
The Trafalgar campaign is not our affair, or only in 
so far as it is directly applicable to modern issues, 
consequently we are not concerned with the ques- 
tion as to whether Nelson did or did not invent 
new tactics. With two deductions we are, however, 
concerned. Into the admiral’s paper came, with 
the regularity of Cato’s “ Delenda est Carthago,” 
that theory now so connected with Admiral Bridge's 
name—that superior speed confers no tactical advan- 
tages. The Trafalgar campaign also served as an 
illustration that we should not build monster battle- 
ships—the admiral being an apostle of the “‘ moderate 
dimensions” school. To this last theory he devoted 
considerable space. Nelson—he argued—never 
worked on the principle of putting a strong ship 
against a weaker, but of putting many ships against 
an inferior force of ships. 

As that able officer, Captain Bacon, pointed out, 
this is a distinction without a difference. If in the 
place of two small ships there is built one large one 
equal to their combined power, concentration is 
assured rather than otherwise, and all technical 
difficulties in the way of getting the two into the 
necessary position are done away with. On the 
other hand, there is more to be said for the Bridge 
school than even the admiral brought forward for 
it. There is the question touched on by Lord 
Brassey of the loss of units. If the big unit is 
lost, lost she is; whereas with the two units one is 
left to combine with others. Only this argument, 
if carried to the full, would, as we have in the past 
pointed out, reduce us to a fleet of picket boats, or, 
at any rate, gunboats. Admiral Bridge’s argument, 
which we confess to a difficulty in following, was 
to the effect that if large units were employed 
future naval warfare would become a series of duels, 
out of which no definite result could be obtained. 
Frankly, we cannot see why. If six ships are fight- 
ing eight, there seems no more reason why the six 
should not concentrate upon four of the eight than 
in the days when smaller units made the numbers 
engaged four times as many. 

Sir William White, as well as Captain Bacon, 
had his say on this question. He drew attention to 
certain points which those who seek arguments 
from history are sometimes apt to ignore. He 
pointed out that the range of modern guns, and the 
consequent power of concentrated gun fire, took the 
place of the old-time concentration by contact of 
units; and the matter was, if anything, still more 
forcibly put in the very thoughtful paper by Sir 
Philip Watts, which chanced to follow directly upon 
that of Admiral Bridge. Sir Philip also dealt with 
the Trafalgar period. He dealt with it purely 
technically, and showed with remarkable clearness 
that the adoption of the “ seventy four”’ had nothing 
whatever to do with ‘ moderate dimensions ’”’ being 
the ideal fighting unit. The real reason why the 
“ seventy-four” obtained so important a place was 
that in the days of wood, owing to the dangers and 
difficulties of increasing length, increased power was 
only to be obtained by adding an extra deck. This 
extra deck entailed inferior sailing qualities, inferior 
manceuvering qualities, and the making of more 
leeway—all peculiar disadvantages which are non- 
existent to-day. Furthermore, the lower deck guns 
were often useless hecause the ports could not be 
opened, while the lower deck guns of the “ seventy- 
four,” being higher out of the water, could be fought. 
The “argument from history” for moderate dimen- 
sions was thus knocked into the proverbial cocked 
hat. To-day size means, as a rule, greater speed 
and absolutely no loss of manceuvering qualities. 
It may be no exaggeration to say that this paper 
of Sir Philip Watts heralds a new era in naval con- 
struction, for it shows at last that something more 
than bald facts are needed if a study of history is 
not to lead us astray. ‘‘Reasons why” are what 
the real lesson lies in; and it is eminently satisfac- 
tory to know that the man who is primarily re- 
sponsible for the creation of our future fleet is alive 
to that point and able to differentiate between what 
was done because it was shown by experience to 
be best for war, and what was done because of 
technical difficulties which no longer obtain. 

The value of speed is perhaps more easily to be 
discussed when we have fuller details of the present 
war than are yet procurable. An ounce of modern 
history in this matter is worth a ton of deductions 
from the Trafalgar campaiga. There is no doubt 
whatever that Rodjestvensky, burdened with his 
obsolete ships, all his ships fouled with weeds and 
marine growths, was very badly off in the matter of 





speed. Togo, on the other hand, was very well off 
for speed, and he seems to have placed himself 
wherever he chose. The Russian fleet was generally 
in such a bad state that a Japanese victory was 
probably assured in any circumstances; but, 
supposing everything except speed to have been 
equal, he would be a hardy man indeed who would 
argue that speed was of no value to the Japanese 
fleet. By speed, and only by speed, can an enemy 
be headed off, and “dealt with” to the fullest 
advantage. Because battles have been won without 
speed advantage is very negative reasoning that 
speed has no tactical advantage. And even were it 
useless tactically, its strategical importance would 
still remain. 


THE TRANSATLANTIC PASSENGER SERVICE. 


THE publication of the accounts for 1904 of the 
International Mercantile Marine Corporation, or the 
Morgan shipping trust, as the undertaking is 
generally termed, completes the list of the financial 
results which attended the operations of the com- 
panies affected by the disastrous rate war which 
prevailed in the Transatlantic passenger service 
for a long time during last year. It will be remem- 
bered that the American shipping trust, which was 


formed by the combination of several of the} 


principal passenger lines trading between the 
United Kingdom and the United States, entered 
into an alliance with the Hamburg-American Steam- 
ship Company and the North German Lloyd 
Steamship Company, the agreement being, we 
believe, for a period of twenty years. As the 
German companies are largely interested in the 
Holland-America line, the latter may be said to 
follow the policy of the former, together with the 
French Compagnie Générale Transatlantique, or at 
all events, both were involved in the rate war. 
The effect of the alliance was to isolate the Cunard 
Steamship Company and imperil its position, and 
the directors therefore decided to withdraw from 
the rate agreements with the lines in question, 
and to resume their freedom of action. What 
followed is now almost a matter of history. It may 
suffice to say that the Morgan shipping trust, the 
German companies, and other interested lines 
embarked upon a war of rates with the Cunard 
Company in the Transatlantic traffic between 
England and the United States; the German com- 
panies started a competitive linein the Scandinavian 
service under the title of the Scandia Line, and 
they sought to crush the new service instituted by 
the Cunard Company, in accordance with an agree- 
ment entered into with the Hungarian Government, 
between Fiume and New York. Yet this formidable 
array of opposition, which led to the cutting down 
of the steerage rate for the journey between the 
ports in the West of Europe and New York to the 
insignificant and unremunerative level of two pounds 
per passenger, in no way discouraged the Cunard 
Company, the directors of which accepted the 
challenge in the spirit in which it was thrown out, 
and carried on the contest until the parties to the 
Atlantic shipping convention had had enough, and 
restored the rate to its former amount, without, 
however, entering upon permanent peace. 

It is now established as a fact that the originators 
of the deplorable rate war have suffered the most 
from the reckless contest upon which they em- 
barked with the prospect, as it was apparently 
thought, of being completely victorious. Unfortu- 
nately for them, this anticipation has not only not 
been realised, but the business has proved to be 
considerably worse than was expected. This is 
shown by the statement that the net earnings of 
the Morgan shipping trust in 1904 decreased in 
round figures by £452,000, while the final result is 
a shortage of £424,000 in the total amount required 
to meet the interest charges. The disastrous out- 
come is attributed firstly to the rate war, and 
secondly to the depression in the freight market. 
The second sufferer from the contest is the Cunard 
Company, which, after paying a dividend of 4 per 
cent. each in 1903 and 1902, was unable to make 
any distribution for last year, partly owing to the 
rate war and partly in consequence of the freight 
business not being so favourable as in the previous 
year. In fact, it was necessary to make the large 
appropriation of £75,000 from the reserve fund in 
order to assist in making ample provision for depre- 
ciation, and the final result has been the carrying 
forward of a few thousand pounds to the account 
for the current year. Tne Holland-America line 
occupies the third position, inasmuch as the causes 
already mentioned have been the means of reducing 
its dividend from 8 per cent in 1903 to 24 per cent. 
last year, while the North German Lloyd Steam- 
ship Company ranks fourth with a decline from 6 per 
cent. in 1903 to 2 per cent. in 1904. The result 
would, however, have been even less favourable if 
the losses incurred in the North American pas- 





senger service had not been partially compensateg 
by increased receipts from other lines, and by the 
proceeds of the sale of old coasting steamers owin 

to the demand for shipping material produced by 
the war in the Far East. As contrasted with the 
position of the foregoing companies has to be get 
a considerable increase in the net profits of the 
Hamburg-American Steamship Company, and an 
advance in the dividend from 6 per cent. in 1903 to 
9 per cent. in 1904. As the company’s share jn 
the passenger rate war involved it in large financia] 
sacrifices, it may be concluded that, apart from the 
increased income from other lines, the improvement 
in the financial results was mainly, if not entirely 
due to the profitable sale of fast steamers for foreign 
account, and the extensive chartering business 
which was undertaken. Thus, the exceptional 
circumstances arising from the war may be said to 
have brought about the more satisfactory position 
for 1904 in the case of this particular company. 

It was on the basis of an armed peace footing that 
the Transatlantic companies entered upon the pre- 
sent year, which may, and is, indeed, expected to he 
more favourable than 1904, but the conclusion of 
the twelve months will alone show how far this 
anticipation has been realised. In the meantime, 
differences are still believed to exist between the 
Cunard Company and the Morgan shipping trust in 
regard to the days of departure of certain of the 
latter's steamers from New York. ‘The questions 
at issue between the Cunard line and the German 
companies have apparently been settled, and it is 
even reported that the latter have arranged for the 
withdrawal of the competitive line from the Scandi- 
navian countries in return for concessions made by 
the Engiish company. However this may be, the 
moral to be drawn from the rate war of 1904 is that 
the existence of many independent lines by the 
German companies—the Hamburg-American Com- 
pany alone has forty-six regular lines—has a 
tendency to counteract any losses incurred on any 
one service. In other words, the losses on one line 
are either recouped by the gains on other lines or 
the effects of the losses are materially diminished 
by the possession of various services maintained in 
different directions. This fact should not be over- 
looked by the Cunard Company —perhaps it has not 
been lost sight of already; possibly the establish- 
ment of the Fiume-New York service in conjunction 
with the Adria Steamship Company is a recognition 
of the importance of the question; probably the 
statement of Lord Inverclyde, that instead of 
spending too much the company has spent too little 
on new ships, is a further admission of the necessity 
for making progress. The Caronia and the Car- 
mania represent examples of development which 
should be accentuated on the completion of the 
25-knot subsidised steamers of the turbine engine 
type. If the three swift steamers possessed by the 
North German Lioyd are remunerative even in the 
most unfavourable periods—and this is stated by 
the directors to be the case—the newer vessels of 
the Cunard line should not be behindhand, but an 
extension of the sphere of activity, even if it were 
not productive of good results for a time, should be 
preferable to any dependence upon one or two main 
lines where passenger and freight conditions are of 
a fluctuating character and subject to the influences 
of manifold competition. 


—w 
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RAPID TRANSIT TRAMS FOR LONDON, 


Tue directors of the two or three railway com- 
panies which are directly concerned, and of those 
which, for the present, at all events, are only 
indirectly interested, will probably open their eyes 
with astonishment at the audacity of the London 
County Council in proposing to introduce a more 
rapid service of electric tramcars in the southern 
parts of the metropolis by way of a beginning. At 
the present time the speed of the cars ranges in 
accordance with the Board of Trade regulations, 
from four to twelve miles an hour, the lowest rate 
being limited to busy junctions, and the highest 
being applicable to outlying districts. Naturally 
there is little hope of the four-mile speed being 
extended, in consequence of the exigencies of other 
trafficand the requirements of public safety in portions 
of congested thoroughfares, as, for instance, at the 
Elephant and Castle. But where the maximum 
speed is in force as in the distant suburbs, the 
Highways Committee of the London County Council 
are of opinion that it should be increased to six- 
teen miles an hour. This opinion is based upon 
the proposed adoption of electro-magnetic brakes of 
the Westinghouse and Thomson-Houston types, 
leaving the question of air brakes for future con- 
sideration. The Board of Trade, it appears, is pre- 
pared to revise the maximum speeds at present 
authorised in the event of the cars being equipped 
with electro-magnetic brakes, and the department, 
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it is said, “ would probably be willing” to sanction 
the higher speeds, subject to the views of the local 
authorities and of the Commissioner of Police. 
These authorities have been communicated with by 
the Board of Trade, whilst the London County 
Council has independently approached the Com- 
missioner of Police, pointing out that a general 
increase in speed would be of great advantage to 
the public without, at the same time, enhancing 
the risk of accidents. In these circumstances it is 
proposed, subject tu obtaining the necessary con- 
gents, to equip sixty cars on the Streatham route 
with electro-magnetic brakes of the Westinghouse 
and Thomson-Houston types, leaving the question 
of fitting the other 340 cars in the South of London 
with powerful brakes for future decision as to the 
particular type to be adopted. There may, perhaps, 
not be many objections to the proposed increased 
speed in the distant suburbs, although the rate is 
largely determined by the presence of other vehicular 
traffic on the roads. Butif the trams are permitted 
to exceed twelve miles an hour, what is to prevent 
the owners of motor omnibuses of the double-deck 
type, which by their weight are restricted to twelve 
miles an hour, from asking for similar facilities ? 
And where will the railway companies come in 
should the demands of the County Council be 
acceded to by the Board of Trade over the advice, 
as is possible, of the police? But it is one thing 
to authorise a speed, quite another to obtain it; and 
the Streatham line, at all events, is one on which 
heavy traffic abounds, and effectually retards the 
running of trams at any but moderate speeds, save, 
perhaps, for half a minute at a time. 


SOUTH YORKSHIRE COALOWNERS AND THE CON- 
CILIATION BOARD. 


Ir will be remembered that when the Conciliation 
Board was re-established some surprise was ex- 
pressed when it became known that the South 
Yorkshire coalowners were not parties to the agree- 
ment. Not only was this the case, but efforts were 
made to induce the West Yorkshire coalowners 
who had signed to break through the agreement. 
What success attended the efforts put forth is not 
known, but it was satisfactory to find that the 
recalcitrants have so far adhered to the working 
arrangements of the Conciliation Board. Con- 
siderable interest has, however, been aroused 
by the speech of Mr. J. Wadsworth, president 
of the Yorkshire Miners’ Association, delivered 
at Darnell last week. The meeting was held to 
attempt to re-organise the men working at the 
neighbouring collieries, who had become lukewarm 
in regard to the membership of the Union. He 
called on the men to put themselves in a position 
to fight, for he believed that war was approaching. 
Referring to the first Conciliation Board arrange- 
ment, he said it would not be easy for them to get 
such another as they obtained in 1893. The present 
agreement would soon expire. It was, he said, a 
well-known fact that many of the South Yorkshire 
coalowners on the Conciliation Board did not 
intend to agree to a repetition of the agreement for 
another period. It is well known that several large 
district firms believe they can deal better with their 
own men themselves than through the Conciliation 
Board. The pending litigation between the Asso- 
ciation and the Denaby Cadeby Colliery Company 
has not improved matters, and the lengthy disputes 
at Tryberge Hall and the prospective closing of the 
Hemsworth FitzWilliam Collieries rather than 
submit to the dictates of the men all go to show 
that united action on the part of South York- 
shire coalowners in respect to wage arrangements 
and similar matters will be rarer in the future 
than in the past, and that trouble in the future 
will, unhappily, be more rife than during the period 
of the Conciliation Board arrangements. 


THE EXPLOSION ON BOARD A _ UNITED STATES 
GUNBOAT, 


A TERRIBLE explosion occurred on board the 
U.S.A. gunboat Bennington on the 21st. The 
vessel was lying in San Diego Harbour, California, 
at the time. It is stated that twenty-nine of her 
crew were killed outright, and seventy more or less 
injured. The Bennington is probably one of 
twenty-two small gunboats of about 300 or 400 tons 
displacement, captured from the Spaniards. We 
are told that steam was supplied by locomotive type 
boilers, resembling in many respects those fitted for 
some years in our own torpedo boats, and gradually 
displaced by the water-tube boiler. Up to the 
present no technical details have reached this 
country. But the extreme violence of the explo- 
sion and the havoc wrought establish a close 
parallel between it and the remarkable St. Lazare 
locomotive boiler explosion, of which very full 
details have been published in this journal. 





It will be remembered that at first it was assumed 
that some anarchists had put a bomb into the fire- 
box of the French engine. We learn that in the 
United States it has been said either that an 
explosive was put into the fire-box of the Benning- 
ton boiler, or else that the magazine was exploded 
by the shock or by hot cinders. It is, we think, 
quite unnecessary to resort to such an hypothesis. 
The energy in the boiler was quite sufficient to 
explain the results; its precise mode of liberation 
remains for the time being an open question. The 
relatives of those killed, and the wounded and 
maimed, have our sincere sympathies. To attempt 
to assign blame to anyone at the moment would of 
course be unjust to the last degree; but we trust 
that no concealment will be attempted, and that the 
truth, whatever it may be, will be made public. 
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Earth and Rock Excavation. A Practical Treatise. By 
CHARLES PRELINI. With tables and many diagrams and 
engravings. New York: D. Van Nostrand Company. 
London: Crosby, Lockwood, and Son. 1905. 

THE volume opens with chapters including the graphical 

representation and calculation of earthwork, its provision 

and distribution in cuttings and embankments, and the 
employment, when unavoidable, of side-cuttings and spoil 
banks. Germanengineers use the former—graphics—and 

Italians the latter, while the French employ sometimes 

one and sometimes the other. A knowledge of these 

preliminary branches of engineering is better acquired in 
the office and by residence on works, than from any 
purely academical source. It is interesting to learn that 
earthwork is never calculated on scientific principles in 
the United States. Rock excavation, with and without 
blasting, comprises a very readable and useful section of 
the work. The construction and operation of the different 
hand tools in the one method, and of the various machines 
in the other, are fully described and illustrated, including 
the several forms of rock-drilling machines or power 
drills, which may be all classed as percussion or rotatory 
drills. It is stated that the Durkee drill, which is on the 
percussion principle, electrically driven, has been worked 
at one-third of the cost of an air drill of the same size, 
and that its durability is considerably greater. Rotatory 
drills have a larger sphere of action than the preceding 
class, and are extensively employed in tunnelling. The 
hydraulic machine invented by A. Brandt, and known by 
his name, came prominently into notice during the 
excavation of the modern Alpine tunnels of continental 

Europe, and was the only drilling machine used in the 

piercing of the Simplon Tunnel. 

In the chapters dealing with the excavation of earth, 
and the tools and machines required for that purpose, the 
same system is followed as in the case of rock. When 
referring, under the heading of hand tools, to the spade, 
the construction of which is shown in Fig. 35, the author 
becomes a little pedantic, and informs us that “ in opera- 
tion the spade is pressed into the ground with the foot by 
thrusting against the reinforced edge.” All excavating 
machines, which also automatically discharge the material 
into carts and wagons, and so perform the double duty of 
excavating and loading machines, are either continuous 
or intermittent. Omitting trenching machines, the con- 
tinuous excavator is not used in America and England, 
although it is favourably reported upon by continental 
engineers and contractors. The first continuous excavator, 
patented in 1859, by Mons. Chevreux, was used on the Suez 
Canal. Excavators may be classified either as up-digging 
or down-digging machines. One of the latter, Fig. 46, has 
been much employed in Europe and on the Panama 
Canal. For the particulars and modus operandi of the 
numerous machines of the description under notice we 
must refer the reader to the book itself. It may be men- 
tioned that an endless chain machine, working on the 
same principle as a continuous excavator, bored the 
tunnel for the Central London Railway. It is the only 
machine, the author states, that has ever been employed 
through loose soils, and was the first of the kind run by 
electricity. 

Under the general name of “hauling” is included the 
transportation of materials from the site of excavation to 
that of deposition. The methods are so numerous that 
we can refer to only a few of the more important, and 
they may be conveniently considered according to the 
character of the roads along which the materials must 
travel. These are fourfold:—(1) Horizontal roads, or 
those with small gradients ; (2) steep roads, necessitating 
inclines; (8) vertical roads—that is, hoisting; (4) aérial 
ways or suspended roads. The wheelbarrow, scrapers, 
drag and wheeled, carts, wagons, ordinary and of the 
dumping kind, answer well for (1). Hand carts are also 
common in Germany, but rarely employed with us or in 
the United States. In works of magnitude the more 
primitive means are replaced by wagons and tip cars 
running on temporary tracks, hauled by horses or steam 
power. When, as in (2), the gradients exceed 8 or 10 per 
cent., various means are available for hauling up inclines 
the loaded lorries. Gravity roads are useful on a descend- 
ing grade. One was worked by an endless chain at the 
Modane entrance of the Mont Cenis tunnel. Belt con- 
veyers, running continuously with a down-digger machine, 
were employed in the excavation of the Panama Canal. 
The usual hoisting machines for class (3) are the windlass, 
horse gin, and elevators of different kinds, and cranes and 
derricks for the double operation of hoisting and trans- 
ference of materials. The author divides all aérial ways 
(4) into three groups—transporters, cableways, and 
telphers. Of these, the last consist of cars which are 
provided with electric motors and are self-propelling. 


The relative advantages of animal and mechanical 
labour are discussed in Chapter XIX., but as the condi- 
tions obtaining in different cases are rarely even approxi- 
mately the same, it is impossible to lay down a hard-and- 
fast rule. The same remark applies, although not with 
equal force, to the management and direction of 
excavation work, and other descriptions usually accom- 
panying the execution of extensive engineering enterprises. 
They call in to play that particular and almost instinctive 
talent which has always characterised our great English 
contractors. It should be borne in mind that the manner 
in which a big job is “tackled” signifies very frequently 
the financial success or failure of the contracting parties. 
The volume concludes with a brief description of some 
large modern canal engineering works. 

All the information regarding the various tools and 
machines have been supplied by the manufacturers, or 
excerpted from engineering periodicals and professional 
transactions. Though the whole tone of the volume is 
American, it is well calculated to be of general utility, 
and especially serviceable to the engineers and assistants 
forming part of a contractor's staff. 


The Law of Carriage by Railway. By Henry W. Disney, 
B.A. (Oxon), of Lincoln’s Inn and the Middle Temple, and 
of the Midland Circuit, Barrister-at-Law, Lecturer at the 
London School of Economics and Political Science. 
London: Stevens and Sons. Price 7s. 6d. 

This work is described in the preface to be “a re-casting 
of notes made by the author for lectures delivered at the 
London School of Economics and Political Science to 
students, the majority of whom were in the employment 
of the great railway companies.” We must congratulate 
the students who had the advantage of attending the 
lectures. The fact that railway companies are daily 
entering into contracts with thousands of persons renders 
their frequent appearance in courts of justice practically 
inevitable. It is therefore essential that the railway 
official who comes into contact with the public should have 
some knowledge of those branches of the law which 
closely concern the business of his company. 

Those who are responsible for the handling of goods 
traffic, must appreciate the rights of the consignor, the 
duty of the railway company as “a common carrier” of 
goods, and the rights of the consignee. These matters 
have all been treated of by Mr. Disney—not in any 
abstruse form only to be understood by the lawyer, but 
in a manner which can be well appreciated by a non- 
legal mind. Again, the law of negligence, in so far as it 
relates to the carriage of passengers, has been fully dealt 
with by Mr. Disney in the second part of his book. 
Every chapter contains a number of propositions of law, 
which are based on decided cases; but the author is not 
content with mere propositions. He sets out the material 
facts of the cases upon which these propositions are 
based. The student who finds it difficult to carry a bare 
statement of law in his head will find his task materially 
lightened if he can recall the facts upon which that 
proposition is based. 

Upon the appearance of a new legal text-book, it is 
always interesting. to see how far the result of the 
author’s labours provides correct solutions to problems 
which have come before the courts since the date of 
publication. Take, for instance, the very recent case of 
Forder v. The Great Western Railway Company—reported 
in the Times Law Reports for July 11th. In thatcase the 
question arose as to the meaning of the term “wilful 
misconduct” in a consignment note for goods to be 
carried by a railway company at reduced rates at owner’s 
risk. A person who consigns goods under such a note 
relieves the company from all injury to the goods, unless 
the injury arises from wilful misconduct on the part of 
the company’s servants. In the case in question, the 
Divisional Court made it very clear that a consignor who 
alleges “ wilful misconduct” must prove it; itis not suffi- 
cient for him to prove negligence. Mr. Disney—at page 77 
of his book—refers to two cases which were followed and 
approved by the Divisional Court, and says, “It will be 
seen from these two cases that delivery tu the wrong person 
will not be presumed to be misconduct. There must be 
something else proved besides negligence to constitute 
misconduct, and that something must be of a serious or 
gross nature, though it need not amount to moral mis- 
conduct.” Again, take the case ‘of Midwood v. Great 
Western Railway Company, upon which comment is made 
in our issue of July 14th. That case illustrates the pro- 
position that a railway company is not necessarily liable 
whenever an accident happens on its line. It must be 
shown to be guilty of negligence. Mr. Disney states—at 
page 133 :—“ In all cases, therefore, the question must be 
Was there negligence? If there was no negligence, a 
railway company cannot be responsible for personal 
injuries.” Having laid down this proposition, he goes on 
to show that in some cases the accident itself may itself 
be sufficient evidence of negligence, the onus of proving 
that there was no negligence being then thrown upon the 
company. 

The question whether a railway company is liable for 
“ive rail” accidents, which has recently exercised the 
minds of officials at the Board of Trade, appears to have 
served in the work before us. The following passage 
appears on page 148 :—“ If a person is wrongfully on the 
premises of a railway company, there is no duty upon the 
company to warn him of even concealed dangers. He 
comes entirely at his own risk, and, though nothing may 
be done with the intention of injuring even a criminal, 
the company is under no obligation for negligence to a 
trespasser.” 

It would seem to follow from this that a railway com- 
pany is under no obligation to attach wooden guards to 
live rails, except at level crossings or other places where 
the public are invited tocross the line. The only criticism 
which we have to pass upon this work is that it might 
have been improved by the insertion of side notes or black 
letter headlines to the paragraphs, indicating with some 





particularity the various subject matters which are dealt 








92 


THE 


ENGINEER 





JULY 28, 1905 















important branch of case law. 


~ SHORT NOTICES. 


Cost Accounts: an Explanation of Principles and a Guide 


to Practice. By L. Whittem Hawkins. London: Gee and 
Co., 34, Moorgate-street, E.C. Price 5s. net.—This book is 
an explanation of the principles, anda guide to the practice 
of keeping cost accounts, more particularly in relation to the 
determination of ‘manufacturing costs.’’ The book is 
divided into two parts, the first being a general outline of 
this system, and the second consisting of suggestions as to 
the method of procedure in order to secure greater minute- 
ness and accuracy. The system explained here is such that 
the cost and general bocks are co-ordinated and brought into 
agreement. To accomplish this, very little extra trouble is 
necessary, and the accuracy of either set of books is not 
interfered with. 


the corresponding portions of the general accounts. 
Descriptive Geometry. 
A.M. 


By James Ambrose Moyer, S.B., 
London: Chapman and Hall, Limited. Price 8s. 6d. 


—This useful and practical book on descriptive geometry has 


now reached the second edition. Few alterations have been 
made, but a large number of new exercises have been 
added. The book contains eight chapters. 
introduction, the author explains the elementary principles 
of the subject and the notation used. Then follow problems 
relating to the point, line, plane, and planes tangent to 
solids. The intersection and developments of solids is care- 
fully dealt with and fully explained. Numerous examples 
of a practical kind are given in Chapter V., whilst in the 
last three chapters the author deals with ‘‘shades and 
shadows,’’ warped surfaces, and perspective. The drawings 
throughout the book are plentiful and good. 
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with. We can recommend the work, not only to railway 
servants, but to lawyers who require a compendium of this 
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piles, and thus form a 
cylinder, one ring being placed on top of another and jointed 
in cement, and then lowered down and sunk a few feet into 
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FERRO-CONCRETE WHARF AT DUNDEE. 


THERE has lately been completed, and subjected to official 
tests, a first section of the Eastern wharf, Dundee, now 
under process of reconstruction by the Dundee Harbour 
authorities, this system of construction adopted being unique 
in Scotland, so far as harbour work is concerned. The work 
referred to involves a reconstruction and extension widen- 
ing of what was formerly the timber cattle wharf, erected at 
a time when it was thought that Dundee might secure a good 
share of the Canadian live cattle trade. This has not become 
the permanent part of the import business of the Dundee 
Harbour that had been hoped, and, owing to the want which 
had been begun to be acutely felt for more accommodation 
for the jute import trade, it was resolved to replace the 
timber wharf with something much more substantial. The 
first part has been built entirely of Hennebique patented 
ferro-concrete, including piles, sheet-piles, bracings, and 
decking. The Hennebique ferro-concrete system—the patents 
for which are controlled in Great Britain by Mr. L. G. 
Mouchel, of Westminster—has already been largely made use 


recorded in the columns of THE EncixzEr, notable examples 

















Fi:, 1 CONCRETE CYLINDERS AND OLD WHARF PILES 


being the coaling jetty at Purfleet on the Thames, the coal 
barge quay and jetty at Southampton, and the new dock 
at Manchester referred to in another part of this 
issue. Another noteworthy example is the Prince of Wales 
Pier at Falmouth, where pier and approach work together 
are 318ft. in length by 36ft. wide. 

For the following particulars of the construction and tests 
of the Dundee wharf we are indebted to Mr. John Thompson, 
M.I. Mech. E., Harbour Engineer, who is responsible for its 
general design. The wharf has a length of 400ft., and a 
width of 45ft. There will be a depth alongside of 20ft. at 
low water, and 36ft. at high water of ordinary spring tides. 
The front of the wharf consists of a row of ferro-concrete 
cylinders, 4ft. 6in. in. diameter, placed 28ft. apart centre to 
centre. Then two rows of ferro-concrete piles, 14in. by 14in., 
and 14ft. apart, and at the back a row of sheet piles, 16in. by | 
12in., to retain the bank. These cylinders and piles are all | 
connected together by ferro-concrete struts and walings, as | 
may be seen from our illustration Fig. 2. Inside the cylin- | 
ders at the front of the wharf are four 12in. by 12in. piles. 

These were driven first. The rings of the cylinders are 

3ft. Gin. high and 4ft. 6in, diameter, and were built in the 

workyard and allowed to set. After the four piles had been | 
driven, the cylinder rings were then set so as to encircle these 

hollow, compact, and well-jointed 
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between the piles was then filled with ordinary concrete, 
Fig. 1 gives some conception of the manner in which this 
work has been accomplished. Above low water the walings, 
bracings, and struts were made in situ, also the pillars which 
support the decking. The lower waling is calculated to with- 
stand the impact of the largest ships which come to the port, 
while timber fenders will be placed in front of the cylinders 
and front walings. 


A line of rails is provided on the decking, whichis designed 
to carry a locomotive engine and train of trucks, five ton 
cranes, and, in addition, a superload of 3?cwt. per square 
foot. Behind the wharf a new corrugated iron shed has been 
erected, 336ft. long by 120ft. wide, which will be a large 
addition to the facilities for the discharge of jute. This and 
the completed wharf is shown in the illustration above. A 
new road and railway connections behind the shed have also 
been provided. 

The general appearance of the wharf is satisfactory, and 
gives a decided impression of strength and stability. On 
June 7th last tests were conducted by Mr. John Thompson, 
the harbour engineer, with the co-operation of Mr. T. J. 
Gueritte, engineer for Hennebique ferro-concrete construc- 
tion, in the presence of interested spectators, the results of 
which follow. For all the tests, it should be s‘ated, 





Fig. 2—CYLINDERS, PILES, WALINGS AND BRACINGS 


indicators of deflection were used, which allowed deflections 
of less than one five-hundredth part of an inch to be easily 
detected. (1) Test of a bay of decking :—Span, 7ft.; length, 
14ft.; thickness, 6in.; superloaded at the rate of 43 cwt. per 
square foot of decking ; total load, 23 tons 6 cwt.; deflection 
allowed by contract, 0°14in.; greatest deflection observed 
during the tests, 0°004in. (2) Test of a secondary beam of 
decking :— Section, 7in. by 10in.; clear span, 13ft. 4in.; 
distance of beams from centre to centre, 7ft.; superload at 
the rate of 3cwt. per square foot of decking; total load on 
the beam, 14 tons 14 cwt.; deflection allowed by contract, 
0:26in.; greatest deflection observed during the tests, 0°04in. 
(3) Test of a main beam of decking :— Section, 8in. by 13in.; 
clear span, 12ft. 4in.; distance of beams from centre to 
centre, 14ft. 6in.; superload at the rate of 3 cwt. per square foot 


| of decking; totalload on the beams, 29 tons; deflection allowed 
| by contract, 0°25in.; greatest deflection observed during the 


tests, 0°022in. (4) Test of main beam supporting travelling 
crane and locomotive and wagon :—Section, 12in. by 24in.; 
clear span, 23ft. 6in.; wheel base, 5in. by 7in.; test weight, 
35 tons; deflection allowed by contract, 0°47in.; greatest 


| deflection observed during tests, 0°02in. The results of these 


tests were considered satisfactory. The contractor for the 
construction of the wharf was Mr. John Best, of Edinburgh. 








THE JUNIOR INSTITUTION OF ENGINEERS. — The election is 
announced of Mr. Dugald Clerk, M. Inst. C.E., the well-known gas 
engine expert, as President of the Junior Institution of Engineers 
for the ensuing session, 
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Fig. 7—BOGIE TRUCK AND LOCOMOTIVE 

















Fig. 11—STEEL MAIL WAGON 


THE CHICAGO TUNNELS. 
No, III.* 


Near.y all the material excavated has been used in 
reclaiming land for the new Grant Park on the shore of 
Lake Michigan. The handling of the material by barges 
and wagons has already been referred to. The barges 
deposited their loads behind the bulkhead or sea wall as 
long as there was water to float them. The wagons were 
driven out on to the made land, where the bodies were 
picked up and emptied by a 10-ton steam crane or derrick 
with a large jib. At the present time, however, all the 
material is handled in the tunnel wagons. Fig. 7 shows 
one of the bogie dump cars removing material from the 
site of an eighteen-storey building, the sub-basement of 
which is 40ft. below the street. At the left is an electric 
locomotive, with overhead trolley, just entering the tunnel, 








* No. IL. appeared July 21st. 








Fig. 12-GOODS TRAIN ON CURVE 


which later will be used to deliver coal, goods, &c., to this 
building. 

Approaching the lake a large double-line tunnel runs on 
an incline to the surface, as shown in Fig. 8. Here, a 
centre-rail conductor is used, and this will be referred to 
later on. The walls of the open part of the incline are 
formed by Jackson steel piles, formed of rolled steel 
joists and channels. 
a public park it is covered over by a shed, as shown at 
the left of Fig. 8. 
reclaimed land, the electric locomotive pushing the train 
around a loop on trestle work, so that no shunting is 
required. These three views—Figs. 7, 8, and 9—all show 
dumping wagons. Another type of wagon, however, has 


a steel box or body with bottom attached by chains. | 
| These are run to the large jib crane already mentioned, | 


which lifts the body off the underframe and swings it to 


ne desired position, when the latches are released and | 


As part of this line passes through | 
In Fig. 9 is shown the filling in of the | 


the bottom falls away, dropping the load directly, in spite 
of the sticky and tenacious character of the material. 
The permanent way consists of flange rails weighing 
56]b. per yard, laid to 2ft. gauge and seated on cast iron 
chairs embedded in the concrete floor of the tunnel. The 
rails are secured to each chair by two clips, which hold 
the edges of the rail flanges, and are held in place by a 
horizontal bolt passing through the chair. Reference 
has been made to the overhead trolley wire and the 
third-rail systems of electric traction. Both of these are 
in use in different portions, but it has not yet been decided 
which will be definitely adopted for the operation of the 
tunnels for generay traffic. The arrangement of the trolley 
wire and its protecting trough was shown in Fig. 4, page 58, 
while Fig. 7 showed one of the locomotives with its 
upright telescopic trolley pole. The third-rail system is 
peculiar, however, and has been developed specially for coal 
mines. Its construction is also shown in Fig. 4, page 58, 
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Chairs of steel channel bars pressed to shape and seated 
in the concrete floor carry two longitudinals, each com- 
posed of a pair of timbers 3in. wide and 1}in. thick. 
Sandwiched between these are the edges of a perforated 
steel plate fin. thick and 4in. wide, which forms the 
conductor, and is in this way well enclosed, so that men 
cannot step upon the rail. The locomotive has two axles, 
and on each axle is an 80 horse-power motor, and also a 
cog-wheel, which meshes with the slots in the third rail, 
and so picks up thecurrent. Fig. 10 shows this third-rail 
system and two locomotives with goods trains. The 
locomotives have a wheel-base of 5ft. 6in., and weigh 
6 tons. 

One of the most important features of this tunnel 
system is the transportation of goods and parcels. The 
map in Fig. 1, page 32, shows that the tunnels form a rect- 
angular network under nearly all the principal streets in 
the business portion of the city, and branches, sidings, and 
spurs from the main lines connect with the post-offices, 
newspaper Offices, railway stations, goods stations, ware- 
houses, large retail and wholesale houses, office buildings, 
&c. Thus, mails can be handled between the post-offices 
and the stations, goods can be handled between the 
stations and warehouses, parcels can be distributed, and 
coal can be delivered to and ashes removed from the large 
office and shop buildings, &c. 

Besides this, in the removal of old buildings to make 
way for the modern type of tall buildings—which is a 
class of work constantly in progress in Chicago—the 
wreckage material and the material excavated for base- 
ments, sub-basements, and other underground accommo- 
dations, can be removed by the tunnel cars. This has 
already been done in several cases, and the use of the 
tunnel for this purpose is extending. Atthe present time 
about 1500 cubic yards of such material are removed 
daily in this way, and used for filling in the reclaimed 
land. 

The transportation of excavated material and wreckage 
through the tunnels is of great public advantage, as it is 
the means of removing from the streets a large number of 
wagons which have previously been used for the purpose. 
This not only relieves the congestion of street traftic, but 
also keeps the streets free from the dirt and litter which 
invariably result from the removal of such material and 
débris through the streets by wagons. 

The mail and goods transportation system in the tunnel 
will also have an important effect in relieving the present 
congestion of traffic in the streets, as much of the hand- 
ling of goods now done by large and ponderous wagons 
will be transferred to the fast and easy-running electric 
trains underground. A site has been secured for a large 
warehouse, where all goods received from collecting 
trains will be sorted, and then distributed to the various 
goods stations or other destinations. 

One of the steel mail wagons is shown in Fig. 11, and 
is for the carriage of mail bags and pouches, newspaper 
bundles, &c., between the railway stations, post-offices, 
and newspaper offices. The wagon is loaded through 
doors in the heavy iron netting of the top. For unload- 
ing the ends swing open, and the lower half of each side 
is hinged to swing upward and outward. The wagon is 
mounted on steel-framed bogie trucks, and has standard 
automatic couplings. Fig. 12 shows a goods train 
passing through the curves of one of the intersections. 








THE ROSEBERY-AVENUE TRAMWAY. 


TxE London County Council are just completing a short line 
of tramway destined to be of great importance some day. 
It runs from the Angel at Islington, where it will connect 
with the lines to Highgate and those serving Hackney and 
North-East London, down St.John-street-road and Rosebery- 
avenue to the termination of the latter in Clerkenwell-road. 
From here, of course, the old terminus at Gray’s Inn-road, 
Holborn, is reached in a short distance, whilst the Theobald’s- 
road tramway will carry on the new route to the subway 
under High Holborn leading to Kingsway and the Strand. 
When these connections are electrified, and the Theobald’s- 
road line extended beyond its present terminus near 
Southampton-row, the value of the new commnnication will 
become plain to everyone. 

Starting in the centre of the road opposite the Angel there 
is a cross-over immediately, and where the St. John-street- 
road is left slots have been put in with a view to a future 
extension down that thoroughfare to the City. Along 
Rosebery-avenue there are no junctions, but the Farringdon- 
road and King’s Cross tram line is met with at Mount 
Pleasant and crossed nearly at a right angle. As that line, 
belonging to the North Metropolitan Tramways Company, 
will be electrified when it comes under the Council’s owner- 
ship, slots have been fitted to it for a few feet either way. 
Great activity is visible here, to get the work done as soon as 
possible, the general traffic being very great and much 
hampered by the operations, At the bridge carrying Rose- 
bery-avenue over Warner-street, some re-arrangement of the 
jack arches has been necessary. There are eight of these, 
divided, of course, by nine girders. The four middle arches 
have had their crowns lowered a little, the two centre ones 
of these rather more than the others, whilst a new central 
girder comes between these latter. 

The running rails are by Bolckow, Vaughan and Co., 
whilst the slot rails come from the Frodingham Iron 
Company. Twelve yokes are used to each rail, and six tie- 
bars in the same length of intermediate space, or 6ft. way. 
The former are furnished by the Anderston Foundry Company, 
of Middlesborough, and the latter by Messrs. Bayliss and Co., 
of Wolverhampton. The road boxes and covers, three pairs 
of which are used to a rail length, are also by the Anderston 
Foundry. Hadfield’s steel points and crossings are used, 
Granite paving is laid at the St. John-street-road junction, 
and at the crossing of Farringdon-road, where the traffic is 
very heavy, but wood elsewhere. The line ends in 
Clerkenwell-road, joining the existing tramway, and has 
another cross-over just before the junction. The latter has 
been laid in, ready for immediate use, as it is stated the 
North Metropolitan Tramways Company will work the line 
with horses for a time. It will probably require three horses 
to a car, being on a steady and rather severe rise northwards 





for nearly the whole distance. The length is about 7 furlongs, 
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double line throughout. Messrs. John Mowlem and Co., of 
Westminster, whose tender amounted to £27,925, are the 
contractors for making the tramway, the up road of which is 
finished throughout except for a little way on each side of the 
level crossing, and the down road is not far from completion. 








NEW DOCK AT MANCHESTER. 


THE new dock and transit sheds of the Manchester Ship 
Canal, opened by the King on July 13th, possess several 
features of interest other than the claim they can make on 
account of size. The dock, which may be more properly 
called a branch dock, as, owing to the canal locks, no gates 
are necessary, stands upon % portion of the site of the old 
Manchester race course, which also provides room for another 
dock, when required, of equal size. The water area is some 
154 acres, the length of the centre line being 2700ft., and the 
width 250ft. The normal depth is 28ft., or 2ft. more than 
the depth of the canal itself, which, however, it is proposed 
to dredge along its whole length to 28ft. 

The ground to be excavated sloped downwards towards the 
north, the average ground level being about 2ft. below the 
present water level, which is 70ft. above Ordnance Datum. 
During the excavation no serious difficulties were met with, 
the ground excavated consisting of soil gravel and boulder 
clay; the red sandstone, which in the neighbourhood is met 
at 68ft. above Ordnance Datum, was met over a small part 
only of the dock area. The whole of the excavation was 
carried out behind the old ship-canal wall, so that no coffer- 
dams were required, and very considerable expense was 
saved, although this saving has been partially annulled by 

















SECTION OF DOCK WALL 


the costly removal by blasting and dredging of the old wall 
on the completion of the dock. The amount of excavation 
required for the dock and the shed foundation was 895,347 
cubic yards, although the cubic contents of the dock, neglect- 
ing the water space in the arches, is 925,000 cubic yards, and 
the water volume 650,000 cubic yards. No concreting or 
other preparation of the dock bottom was found to be 
necessary. The total volume of concrete used was 95,000 
cubic yards for the dock, and 45,700 for the transit sheds. 
Ballast for the whole of the concrete was excavated from the 
site and washed. 

The general construction of the dock walls is shown in the 
sketches. The whole, with the exception of a fender course 
of limestone, 1ft. 6in. by 2ft. 6in., a coping of granite, 2ft. by 
3ft., and a facing between the two of blue brick about 6ft. 
high, being constructed of concrete. 

The chief feature, which we believe to be novel, of the 
dockwall construction is that it consists, as shown, of aseries 
of arches of 19ft. span, the dock bottom between the arches 
being sloped and covered with rough pitching without any 
cement or concrete. This form of wall has worked out most 
economically, and possesses as well the advantage that the 
berthing and clearing of ships is facilitated owing to the 
reduction or absence of suction which affects the moving of 
a ship alongside a dock wall of ordinary construction to a 
very much greater extent, and, further, there is no lateral 
pressure on the wall. 


The piers from which the arches, of circular form, with a | ent 
| 30 cwt.; lift maximum, 42ft. 6in. ; lifting speed, 200ft. per 


radius of 13ft., spring are 6ft. wide, and extend from the face 
of the wall inwards below the stanchions carrying the transit 
sheds; the pressure on the foundations being calculated at 


2-87 tons per square foot, due to the structure itself rising to | 
8°24 tons per square foot with the transit sheds and the quay | 


fully loaded. The pressure at the arch centres amounts to 
2-149 tons per square foot. Rolling loads, due to wagons on 
the quay, are so distributed that they may, for practical 
purposes, be neglected, owing to the fact that the arch crowns 
are some 11ft, below the quay level, and already bear, there- 
fore, a large statical load. 

The quay, some 37ft. wide, is provided with a crane road 
of 4ft. 84in. gauge, the rails of which are laid on longitudinal 
timber baulks about 12in. 6in., below which a culvert 
4ft.6in. x 5ft. 6in., containing electric and hydraulic mains, 
has been arranged. Behind this culvert a second passage 
about 9ft. 9in. x 6ft. din. is provided, in which it is intended 
to run four conveyor belts, so that grain can be carried direct 
from the ship to a warehouse at the east end of the dock 
entirely under cover below the quay. Above this passage 
the quay is carried on 8in. steel joists. The whole width 
of the quay between the coping and the transit sheds is paved 
with sets resting on a concrete bed on or about 1ft. Gin. of 
stone pitching, and two sets of rails of standard gauge are laid 
in similar manner to the crane road for the use of wagons in 
loading or discharging cargoes. The transit sheds—five in 
number—running the whole length of the south side of the 
dock, are about 110ft. deep, and consist of three floors; the 
upper floors being carried by Sin. by 14in. rolled steel joists 
in five spans, the longitudinal spans being 25ft. and corre- 
sponding to the centres of the dock wall piers. The whole 
of the sheds are constructed on the Hennibique ferro-concrete 
system, the columns carrying the various floors being square, 
protected with fiush angle iron fenders, 20in., 14in., and 12in. 
for the various floors. At the level of the first floor a per- 
manent loading platform is provided ; the second floor having 
hinged platforms of steel and wood. The opposite side of 
the sheds, intended for loading into railway trucks or carts, 
is furnished with a verandah of ferro-concrete 12ft. wide, and 
at this side of each shed three teagles have been arranged, 
so that goods can be loaded out of the sheds without exposure 
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ELEVATION OF DOCK WALL 


to the weather. The quay on the north side of the deck i; 
furnished with a crane road and two sets of railway metals, 
and is intended for the discharge of timber and similar 
cargoes not requiring protection from the weather, although 
the grain conveyor subway has been carried up one-half the 
length of the dock, so that in an emergency a grain cargo can 
also be landed here as weil as on the south side. 

The equipment for handling cargo at present consists of 
twenty pedestal cranes, with jibs of fixed radius, which can 
be branched by hand on the crane road, and which lifc and 
slew electrically. These cranes were manufactured by 
Messrs. Higginbottom and Mannock to the specification of 
the Canal Company's chief engineer. Their working load is 
30 cwt.; total lift, 78ft.; radius, 34ft.; speed of lifting, 200ft. 
per minute; speed of lowering, 300ft. per mute ; slewing 
speed at jib head, 300ft. per minute; and length of wheel- 
base, 11ft. The height from road to centre of jib-head 
shear is 57ft. The lifting is done by a 25 horse-power 
British Westinghouse motor of traction type, running at 
360 revolutions per minute, connected to the barrel by simple- 
reduction spur gearing, and the slewing by a 4 horse-power 
motor, of the same makers, running at 500 revolutions per 
minute, and working through a worm and worm wheel. 

In order to deal with timber and other cargoes on the 
north quay, it is intented to install a number of similar 
cranes, capable of dealing with loads of 3 tons; heavier loads 
will be dealt with by the steam cranes in general service, 
which are all built to travel on a 4ft. Sfin. rail gauge. Dis- 
charging from the transit sheds is done by 15 two-motor 
electric hoists, built by Messrs. Spencer and Co., of Hollin- 
wood, to the following requirements : — Working load, 


minute ; travelling speed, 1C0ft. per minute ; and in-and-out 
travel range, Sft. 6in. The lifting motors are of 27 brake 
horse power, and the travelling motors of 2 horse-power. 

In addition to the above hoists, two electric lifting and 
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slewing cranes are fixed on the roof of each shed, These 
cranes are capable of lifting a 30 cwt. load 52ft. at the rate of 
00ft. per minute, and of slewing at a pit-head speed of 100ft. 
er minute; the radius being 12ft. These cranes were built 
by Messrs. Cowans, Sheldon, and Co., of Carlisle. 
“For hauling wagons, sixteen electric capstans by the same 

















MCDEL OF DOCK WALL 


firm are installed, capable of a pull of 2 tons at 200ft. per 
minute. These capstans are fitted with E.C.C. 36 brake 
horse-power motors running at 1000 revolutions per minute, 
and with worm and spur gearing, and are provided with 
automatic brakes coming into operation on the release of 
the controller pedal ; sixty-four leads are also provided on 
he quays. 

The grain warehouse at the east end of the dock has not 
yet been constructed, as the present facilities in another dock 
are not yet overtaxed, but the foundations and all work up to 

















MODEL OF TRANSIT SHED 


the level of the quay have been carried out, as owing to the 
absence of a solid dock wall water difficulties would have, 
undoubtedly, been met with, had this been deferred till after 
the filling of the dock. 

The dock and its equipment appear admirably suited to 
handling cargoes cheaply and expeditiously, the quays being 
capable of comfortably berthing ten of the largest ships which 
can enter the canal. 

We have to thank Mr. W. H. Hunter, M. Inst. C.E., tke 
Chief Engineer, and his staff, for their courtesy in furnishirg 
the information from which our sketches of the dock wall 
were prepared, and for the photographs from which our 
illustrations on pages 88 and 94 are made. 








THE LONDON COUNTY COUNCIL'S 
THAMES STEAMBOATS. 


We have received from Messrs. John I. Thornycroft and 
Co. a photograph, which we reproduce, of one of the Thorny- 
croft-built London County Council’s Thames steamers. In 
view of the recent correspondence which has been appearing 
in the Press upon the subject of the reputed instabilitv and 
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STRANDED STEAMBOAT 


weakness of the new steamboats, the firm considers that this 
photograph will be eee The boat in question 
recently grounded, ang was left by the tide on the mud at 
Hammersmith. Attention is called to the fact that daylight 
can most distinctly be seen under the keel of the boat for 
about a third of its length at each end, and that, conse- 
quently, the boat was supported only in the centre. Not- 
withstanding that the vessel remained in this position for a 
whole tide, no strain, we are informed, was found to have 
developed. 








Tue report of the commission of British engineers 
appointed to consider the improvement which should be made to 
Algoa Bay recommend either of the following :—(a) A solid break- 
water on the sea face 6850ft. in length, an inner quay 400ft. by 300ft., 
the widening of the inner portion of the Dom Pedro jetty, and the 
extension of the north pier to 7650ft., to be constructed at a cost 
of £1,100,000 ; (J) a south breakwater 7000ft. in length, connected 
with the shore by a viaduct approach of 1000ft., and having recla- 
mation at its inner end, the extension of the north pier to 7500ft. 
in length, and of a new jetty of the mean length of 2100ft. and a 
width of 500ft. This is estimated to cost £3,220,000. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions a our 
correspondents.) 





CHEAP POWER. 


Sir,—A petition, signed by numerous large power users, has 
been presented to the Board of Trade ia support of the Power Bill 
for London, This petition represents the importance to manu- 
facturers of cheap power, and it is natural to assume from their 
support of the Bill, that they believe that if the Bill is passed, and 
the generating stations contemplated therein erected, they will be 
enabled to obtain electric power at a much cheaper rate than (1) 
they could obtain it at present, or (2) they can generate it for 
shemselves, I have no interest in the Bill either way, but as the 
production of power cheaply must always have an interest for 
«mechanical engineers, even though that interest is nota financial 
one, it will, perhaps, be useful to consider briefly the question of 
whether power users can in fact buy their power more cheaply 
than they can generate it themselves, and if so, why ? 

As I understand the matter, the proposal is to generate current 
and supply it in bulk—(a) to the existing large power users, and 
(b) to private consumers. The price to vary from a maximum of 
4d. per unit to }d. per unit for large quantities, at any rate, 
quantities as large as the ordinary power user is likely to require. 
This is the cost per unit at the meter in the consumer’s premises. 
Allowing a motor efficiency of 90 per cent. electricity at 14d. per 
unit, costs 1-23d. per brake horse-power hour, while at #d. per unit 
it costs half that, or, -61d. brake horse-power hour, in both cases 
plus the cost of the wages of the man who looks after the motors 
and machinery. 

Ten, or even three years ago, this might have been considered 
fairly cheap. But the last three years have witnessed what is 
practically a revolution in the cost of the production of power in 
small or large quantities, and this revolution has, undoubtedly, been 
brought about by the introduction of the suction gas producer for 
powers up to, say, 300 brake horse-power, and by the bituminous 
gas producer for powers above this. The following are the actual 
results obtained from an 85 brake horse-power gas engine and 
suction gas plant, which was recently put down under my firm’s 
specification and supervision at some works in the Midlands. 


Data. 
Cost of engine and gas plant erected complete, and at work .. £700 
Average load .. .. .. 65 hours per week for 51 weeks per annum 
Maximum effective B.H.P. of cngine .. .. .. oe of «- 8&5 
Average B.H.P. perhour .. ..... .._ ..51-9 on first motion shaft 
Actual coal consumption, including stand-by losses... .. .. 1-4 Ib. 
per B.H.P. hour 

Cost of Production Based on above. 

Engine and plant running at 61 per cent. of full load. 


£ s. d. 

107-5 tons anthracite at 21s. pertoa .. .. 11217 6 
Repairs to engine aud gas plant, 2 per cent. 14600 
Interest, 5 per cent., depreciation, 5 percent. .. .. .. 70 0 0 
Oll stoves, &c. .. 20 cc ce 0s ce ce ce ce 12 0 0 
208 17 6 


Which equals 0-291d. per B.H.P. hour delivered through belt on to the 
mill shaft. 

Or with a dynamo efficiency of 90 per cent. = 0-436d. per B.T.U. 
generated. 


Engine and plant running at normal full load.—Actual coal consumption 
b. per B.H.P. hour. 


2a. d. 
126 tons coal at 21s. 132 6 0 
Other charges as before % 0 0 
228 6 0 

Which equals -195d. per B.H.P. hour delivered on mill shaft or -290d. 


per B.T.U. generated. 

The gas plant only requires attention once in two hours, and the 
engine is fitted with automatic lubrication. The whole plant 
therefore does not require the services of one man, but, with the 
rest of the machinery, is looked after by the general engineers of 
the establishment, who would have to be employed, even if electric 
power to drive the motors was taken from the}publicsupply mains. 

This gives us the following comparative figures :— 

At full load. 
Private generating plant. 
Cost in pence. 
Per B.H.P. Per B.T.U. 
oo *EOB ce ce cs 44 


Public electric supply. 
Cost in pence, 
At 1-5d. per unit. At -75d. per unit, 
Per B.4.P. Per B.&.P. 
a 


At half load. 
1-28 .. «2 «se “OL ap 201 . +436 

The gas plant takes up very little room and can be placed in 
any odd corner of the works or on a staging. 

Witha bituminous plant of double the power or more, the quantity 
of coal would be the same, permanent charges would be propor- 
tionately less, though the capital cost of the pee per brake horse- 
power would be rather more, there would also be the greatly 
reduced cost of the coal used, averaging in London 12s. 6d. a ton, 
and in the Midlands even less. 

It is not always easy to get such a good load factor as 65 working 
hours per week, the average factory hours are 53 hours but if 
worked out this does not make a great difference in the cost per 
unit generated. 

Take again the case of the very small powers. For particulars 
of these if we turn to the reports of the most recent tests we will 
find that at the Highland Show gas engines and suction gas plants 
of 10 brake horse-power were running for 10 hours on a fuel con- 
sumption of -841b, of coal per brake horse-power hour at full load, 
and -911b. at half load. 

My experience is that the economy of these gas plants is very 
great. If they are properly understood and put in they give no 
trouble at all but work perfectly satisfactorily week in and week 
out. Hav WILLIAMS. 

60, Queen Victoria-street, London, E.C., 

July 25th. 





THE LOUGHOR ACCIDENT, 


Sir,—The jury have, I see, found for the plaintiff in the action 
brought against the Great Western Railway Company, on the 
ground that the use of a saddle tank engine was the cause of the 
disaster. So far as I can see, this verdict is flatly against the 
evidence of the experts called, notably that of Mr. Holden, chief 
mechanical engineer of the Great Eastern Railway. My object in 
writing now is to endeavour to correct the impression that a tank 
engine is more likely to run off the road than a tender engine, 
which was obviously the theory of the jury. 

So far as fact and figures go, this theory is a pure delusion, the 
psychical origin of which it would take up too much space to trace, 
If we examine the records of derailments, it will be found that the 
tender engine is far more likely to run off the road than a tank 
engine. Mile for mile and engine for engine, there are more 
derailments of tender than tank engines ; nor is the reason why far 
to seek. The tender and engine together make up one vehicle 
with a very long wheel base, articulated, it is true, at the foot- 
plate ; but the coupling is very close, the intermediate springs ve 
stiff, and the whole very inflexible. When the tender is half full, 
the water in it sways violently from side to side, and so it happens 
that a 35-ton tender behind a 50-ton engine can play the part of 
the tail which wagged the d So well is this known that various 
couplings between engine and tender have been devised and tried 
to restrict the lateral action, and give the engine more freedom. 





The tank engine properly designed with an adequate wheel base 
and a traversing bogie is free from the tail-wagging influence. It 
can accommodate itself to the road and is restrained moderately 
by the train. It is free from the influence of surging in the tanks 
if these are at the sides and if a saddle tank is there can be 
no surging if it be full, and if not, then the water in the lower 
portion cannot move. As to the rush of water back and forward, 
that can only take place when steam is put on or shut off, and is 
in no case worse in effect than that of water in the boiler. As to 
rise in the centre of gravity, if anyone will, as I have done, 
examine the engines in the Litge Exhibition, particularly those 
fitted with superheaters, they will see that nothing in the way of 
tank engines has yet been made in this country that approaches 
them in height. 

The difficulty, however, with which the opponents of the tank 
engines have to deal is purely statistical. They have to show, not 
that as they think the tank engine must be dangerous, but that it 
is dangerous. The whole number of derailments of tank engines 
recorded is as nothing to the derailments of tender engines, and if 
we take fact as a standard, then all passenger trains should be run 
with tank engines to secure the maximum safety for the travelling 

ublic. RUNNING SHED. 

July 25th. 


£400 a yEaR at 40. 


Sir,—£400 a year at 40! A cheerful prospect you hold out to 
us young engineers in your leader of July 7th. Whydid not some- 
one te]! us five or six years ago that that was what we might look 
forward to? If we had known, we should have saved our parents 
several hundreds of pounds, and by now have a profitable con- 
nection at some populous city crossing. Your leader was a 
pleasant antidote after reading the megalomaniac journalese of the 
‘¢ Overseas” on the same subject. Why this exuberant enthusiasm 
for Charlottenburg? I once had the useful experience of working 
as ‘“‘premium pup” at a German works, where there were some 
ten or twelve Charlottenburg students similarly employed. They 
seemed much the same, except for superficial differences due to 
nationality, as the average London engineering student, and 
worked with the same method, only they were under no compul- 
sion to attend lectures or work in the drawing-office, A certain 
number of completed designs, with all specifications, plans, and 
reports, had to be handed in by a certaindate. Exactly as at 
home, a fortnight before that date everybody would find he had a 
score, more or less, of drawings that must be done. And on the 
last day the slackers would find willing helpers from among the 
workers, and the old sight of three men working at one drawing, 
painting, inking, and dimensioning, while its owner scribbled 
furiously at his report, is as familiar in Charlottenburg as South 
Kensington. Moreover, the subjects of these exertions were much 
the same in the two countries—crab winch, boiler, plate-girder 
bridge, turbine, &c., worried them as they worried us. One more 
point: we have not yet got to the point where a man of 24 or 
25, after a long and expensive school or college course, a year 
or more in works, and a year in the army, is eager to accept an 
unpaid position to get a start. That is the point our technical 
education reformers are striving to attain. Can’t the “‘ reformers” 
give usarest! I am sure we ‘“‘reformees” would be very grate- 
ful. To read a new theory of technical education every week, and 
to know that you are following none of them, would be very dis- 
couraging if we took them seriously. 

July 14th. YouNnG ENGINEER AND OLD CENTRAL. 





SUBMARINE A 8. 


Sir,—The suggestion of Mr. Roots that engines which uss 
petroleum oil should be placed in submarines in place of petrol 
enginesis one which has doubtless presented itself to many engineers 
as well as to the Admiralty. There is no possibility for doubt on 
the merits of the two fuels from a safety point of view. It is when 
the matter is attacked from the practical side that difficulty begins. 
A petroleum engine cannot be started without a somewhat lengthy 
heating-up process, which has to be renewed after only a few 
minutes stop, it is much heavier because slower in s than a 
petrol engine of like power, and it is not anything like so certain 
in its working. While a petrol engine is the acme of simplicity 
the petroleum engine has to make its own gas from a very complex 
fluid, and this gas varies considerably under varying supplies of 
heat to its vapouriser. The result is that the petroleum engine 
lacks the extreme flexibility which the petrol engine has, and which 
is obtained by simple regulation of mixture and point of ignition. 
When one seeks to regulate a petroleum engine on these lines, it is 
found that the exhaust is thick with imperfectly consumed oil, and 
there is great difficulty in getting the engine to “pick” up again 
when full power is required. It is to be hoped that some inventor 
will soon be able to produce an engine which will work easily, 
flexibly, and with certainty on petroleum oil. I think it will be 
granted that so far no heavy oil engine has been put forward which 
can compare with the dangerous petrol engine on these points. 

Sanctuary House, Tothill-street, H, E. Lock#art. 

Westminster, July 26th. 








Society oF ENGINEERS —A highly interesting visit was made 
by the president—Mr. Nicholas J. West—and members of the 
Society of Engineers, on Wednesday, July 26th, 1905, to the loco- 
motive and carriage works of the Great Western Railway Company, 
at Swindon, by kind permission of the chairman of the company, 
Mr. A. Baldwin. Arrangements for conducting the visitors over 
the works were made by Mr. G. J. Churchward, the locomotive 
and carriage superintendent of the company, who kindly supplied 
the following particulars of the Swindon establishment :—The 
construction of these locomotive works was commenced in 1842. In 
1861, the rolling mills for the manufacture of rails were erected. 
From 1875, the quantity of rails manufactured was gradually 
diminished, the last lot having been rolled in steel in 1878. The 
mills have since been used for the manufacture of merchant iron, 
the average turn out being from 160 to 200 tons per week. Central 
works for the construction of carriages and wagons were com- 
menced in 1868, enlargements having been made from time to 
time to meet the increasing requirements. In 1873-4 new foundries 
were built, and other considerable additions made to the locomo- 
tive works. In 1902 a large erecting and machine shop was con- 
structed, the dimensions being 486ft. by 480ft. The traversing 
tables and overhead cranes, as well as the machinery used, are 
electrically driven. Power is provided by three sets of vertical gas 
engines, direct coupled to electric generators working at 250 volts, 
The total area occupied by the works and yards is 254 acres. In 
addition to the construction of the locomotives, carriages, and 
wagons required for the service of the company, a great variety of 
other work is taken in hand. Rail and road motor cars have been 
introduced in connection with the Great Western system with 
considerable To date fifty rail motor cars and six trailers 
have been constructed at Swindon. The total number of hands 
employed in the locomotive department, as on June 24th, 1905, was 
8422, and in the carriage and wagon department 5063, making a 
total of 13,485. In addition to these about.750 men are employed 
in the traffic, stores, and permanent-way departments of the com- 
Pany at Swindon. The rolling stock owned by the company as on 

une 24th, 1905, was as follows:—Locomotive engines, 2859 ; 
carriages, vans, &c., 7403 ; goods vehicles, 67,203, In addition to 
these the company owns the undermentioned road vehicles :— 
Omnibuses, 26; parcels carts, &c., 190; goods vehicles, vans, 
lorries, &c., 2191, 
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CANTILEVER BRIDGE ACROSS THE 


RIVER MATTIG, AUSTRIA. 


A THREE-span cantilever bridge has recently been erected 
across the river Mattig in Austria. The accompanying 
figures—1 and 2—represent a skeleton elevation and plan 
of this bridge. It is built on the line from Altheim 
to Braunau, which latter station is about 70 miles from 
Munich. The new structure is peculiar, both in design 
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girders are shown by the thick lines, the longitudinals by 
those running parallel to the whole length of the bridge, the 
cross girders by the straight transverse lines connecting 
opposite points of the main girders, and the wind bracing by 
the diagonal lines intersecting the longitudinal axis of the 
roadway in the form of a Saint Andrew’s Cross. At the 
centre the depth of the truss is 12ft. 6in., and that of the 
plate girders uniformly 3ft. 8in. The bearings over the piers 
consist of an upper and lower cast iron bed-plate, enclosing 
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Fig. 1-SKELETON 


and appearance. Its distinguishing characteristic con- 
sists in the difference that exists in the type chosen for 
the side spans and the central span respectively. The former 
belong to the ordinary straight plate-girder class, whereas 
the central truss, having a clear span of 100ft.. is a simple 
bowstring, with the bracing of the web arranged a‘er the N 
pattern, or Pratt girder. The shore spans, 53ft. 6in. each 
between bearings, are composed of two unequal Jengths. 
One of these, the shorter, is in reality a prolcngation of the 
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LEVATION—MATTIG BRIDGE 


an intermediate steel pivot—Figs. 3 and 4. The lower bed- 
plate rests upon three steel rollers in an expansion-box, also 
of cast metal. At the abutments the movable support has 
but two rollers, and the fixed support—Fig. 4—is of a different 
construction. A uniform load of 98 lb. to the square 
foot was assumed as the basis of the calculations, which is 
equivalent to that of a number of wagons, weighing 12 tons 
each with their contents, distributed over the whole length 
of the bridge. Under this test, the maximum deflection at 
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Fi-. 2—SKELETCN PLAN—MATTIG BRIDGE 


extremities of the central truss over and beyond the piers, 
and constitutes the lever arms of the bridge. Upon the end 
of this arm rests the longer length, carried on a couple of 
rollers, and supported at its bearings on the abutment in the 
ordinary manner. 
of the bearings on the piers is the junction of the main 
truss and the plate girders of the shore spans. This length 
s, therefore, that of the lever arms represented in Figs. 1 


and 2 by the lines AB. This arrangement is different from | 


hat more usually adopted, in which the lever arms project 


Fig.3. 
BEARING AT PIERS 


from the piers towards the middle of the main span, the 
distance between their free ends being covered by a sus- 
pended or independent truss or girder. An example of the 
adoption of this principle, upon an unrivalled scale of 
magnitude, is to be found ia the great Forth Bridge. 4 
good instance of the placing of the lever arms in the side 
instead of the main span, is afforded by the railway bridg: 
over the river Weichsell at Dirschau. Its dimensions are. 
however, considerably in excess of those belonging to thc 
Austrian bridge.* 
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BEARING AT ABUTMENTS 


Between the curbstones the width of the roadway is 21ft. 
It is paved with stone laid upon curved iron bars of 
the Zo1es section, supported by longitudinal stringers 
and cross girders, whose lower flanges are fixed level 
with those of the main girders. The wind bracing is placed 
immediately beneath the roadway. All these cross girders, 
bars, and bracing, although they may appear a little confus- 
ing in the plan— Fig. 2—are readily distinguished. The main 


* Tue Encinger, 6th Deceniber, 1895. 





At a distance of 10ft. 9in. from the centre | 





the centre of the principal truss amounted to half an inch, 
and upon the side spans to 0°16in. About half of this latter 
quantity represents the mean permanent set of the long and 
short spans. Both abutments and piers are built of cement 
concrete, and those upon the left half of the structure are 
founded upon piles. The bridge, as stated by our authority, 
Le Genie Civil, was constructed at Vienna, and the ironwork 
weighs 152 tons. A sum of £4760 covered the whole expendi- 
ture, including erection, which cannot be considered im- 
moderate. A special feature of the Mattig Bridge is the 


| exceptional smallness of the spans, with respect to the type 


| adopted. 
| selection, for the cantilever principle, and that of the suspen- 


It is difficult to understand the motive for such a 


sion, are, of all others, peculiarly adapted for structures of 
very large span, and for those only. 








DOCKYARD NOTES. 


PREPARATIONS for the welcome of the French fleet are 


| proceeding apace at Portsmouth, but some fears are enter- 


tained as to whether the plan of campaign is equal to that of 
the French at Brest. It has been announced that the 
Admiralty are giving the French officers motor trips through 
the district. For the rest the piece de resistance is an official 
ball, and a garden party the next day—neither very exciting. 


THE new German armoured cruiser ‘‘C,’’ which has been 
kept a great secret hitherto, is hardly likely to revolutionise 
naval warfare. She will be the usual German cruiser, with 
8° 2in. instead of 6in. guns for herupper deck battery amidships, 
and a 6in. instead of a 4in. belt. . Eight 8°2in. and six 6in., 
with a 6in. belt, are not much to get on 11,510 tons now-a- 
days, especially as the speed is nothing out of the way. The 
new ship will be better than the Devonshire, by virtue of having 
three more heavy guns on the broadside, but the Devonshire 
class were never epoch-making ships. 


THERE is much uncertainty as to what the Japanese 
have really salved of the Russian fleet. So far as can te 
ascertained, they have not yet got up the Variag, and they 
seem unlikely to do so. Incidentally, it may be observed 
that the Variag is hardly worth it. At Port Arthur the 
Poltava is likely to be salved in the end, and the Peresviet is 
said to be afloat again under her own steam, but this is not 


| confirmed. The Bayan is reported raised to a certain extent, 
| but we also hear that she has very little bottom left her. 


The Japanese are bound to get the ships up, so as to be 


| able to use the harbour. 


Tue Russians still persist in their story that the Asahi, 
Idzumo, and Iwate were sunk in the last naval fight. This 
is very doubtful; though in the cases of the Yashima and 
Takasago time showed the Russian claim to betrue. Then, 
however, concealment was useful to Japan ; to-day it matters 
little or nothing, since in any case there is plenty left to deal 
with anything Russia can still scrape together. 


THE captured Russian ships have been re-named and 
classed as follows:—Orel, named Iwami, and classed with 
the Mikasa ; Nikolai I., lki, classed with Chin Yen; Aprak- 
sin and Seniavin, named Okinoshima and Minoshima, and 
the Japanese are now trying to think of a classin which they 
can include such ships. Of course, the only really valuable 
prize is the Orel. 


Tue Orel, by the way, is described as not very seriously 
damaged, and also as having been hit by forty-three 12in. 
projectiles. An interesting problem is now presented. How 
many 12in. did it take to sink the Orel's sisters ‘‘ by gun 
fire?’’ Possibly the gun-fire sinking will prove entirely 





mythical, and we shall in due course learn that it wag 
entirely torpedo that did it. 


Recent German trial results: — Elsass, 6 hours 
16,685 = 18 knots; 24 hours mean, 11,559 = 16°5 
Berlin, 6 hours mean, 10,587 = 22°6 knots, 


mean, 
knots ; 


Tue Suffolk has had a bad breakdown, and reached 
harbour towed by the Lancaster. The cause of the break. 
down is not known, being variously reported as engines 
boilers, and both combined. , 








TESTING HEAVY ROLLED STEEL GIRDERs, 


Wuar is claimed to be a satisfactory method of applying 
dead-load tests to the largest sizes of rolled steel girders made 
is illustrated in the accompanying engraving. The beams 
shown are gery | 24in. by 12in., weighing 158 lb, per 
foot. The load is applied at the centre by means of 
hydraulic jack, which registers the load. The particular 
machine shown in the illustration was supplied by Messrs 
Tangyes Limited, Birmingham. The space between the end 
supports was 25ft., and the final central load applied was 
50 tons, when the deflection was found to be ,sin., and the 
permanent set nil. The greatest moment of resistance of the 
section tested, according to the catalogue of Messrs. H, J, 
Skelton and Co., who are the introducers of this particular 
method of testing, is 365. Applying the usual formula 
Messrs. Skelton arrive at the conclusion that the beams 
tested were subjected to an extreme fibre stress of approxi- 
mately 10°3 tons per square inch. For some purposes it 
might, of course, be desirable, from the scientific point of 
view, to increase the load up to the point at which permanent 
set takes place. The object in the present test, however, 


BEAM TESTING PLANT 


was merely to verify the strength of girders intended for 
actual use. It may be of interest to add that the beams in 
question are intended for use as cross girders in a new public 
road bridge which the Great Northern Railway Company is 
constructing at Stevenage. 








THE BARTON-RAWSON AIRSHIP. 


On Saturday last many thousands of spectators assembled 
in the grounds of the Alexandra Palace to witness the first 
public ascent of the Barton-Rawson airship. For more than 
twenty years Dr. Barton, the President of tha Aéronautical 
Institute, has devoted himself to the study of this subject. 
His first experiments were made with a mechanically pro- 
pelled balloon, similar to the airship used by M. Santos 
Dumont. In his second machine the balloon was dispensed 
with, the apparatus being composed entirely of aéroplanes, 
In consequence of the results obtained from these experiments 
he designed the present airship, which is a combination of 
the two former machines. Dr. Barton now claims that the 
defect of navigable balloons, namely, the inability to rise and 
fall without discharging ballast or letting out gas, and the 
want of stability of flying machines composed only of aéro- 
planes, has been overcome, 

The Barton-Rawson airship consists essentially of a cigar- 
shaped balloon and acar. The balloon is composed entirely 
of tussore silk, and is 180ft. long and 40ft. in diameter, with 
a capacity of 200,000 cubic feet of gas. There is a second 
outside covering, also of silk; which is attached to the car by 
means of ropes. The car is constructed of bamboo, It is 
127ft. long and 18ft. high. The deck runs from one end to the 
other, and varies in width from 2ft. to 8ft. Two 50 horse- 
power Buchet motors are carried on cast iron frames, firmly 
secured to the bamboo frame. These motors are placed one 
at each end. ‘They are connected by belts and pulleys to four 
large propellers, one at each side of the motor. These pro- 
pellers are 7ft. in diameter, and revolve at a speed of 1000 
revolutions per minute. Theaéronauts’ deck is placed at the 
centre of the car, from which position all the different valves 
are led. Situated between the aéronauts’ deck and the stern 
motor is the helmsman’s deck, who, by means of a wheel, 
manipulates the rudder at the stern of theship. This rudder 
is 18ft. high by 12ft. 6in. long. The movable aéroplanes are 
placed in front of both bow and stern motors, and by means 
of altering the inclination of these aéroplanes the airship is 
caused to rise and fall as required. The total weight of the 
airship is said to be 14,0001b. The balloon is inflated by 
hydrogen gas, which is made by the action of sulphuric acid 
upon iron and borings. Some idea of the quantity of gas may 
be judged when it is stated that 600 carboys of concentrated 
oil of vitriol and 50 tons of iron borings are used inthe pro- 
cess. The weather conditions were not all that could be 
desired for the trial trip, as it is said thet a wind of nearly 
30 miles an hour was blowing. Nevertheless, the airship was 
able to stand still against it, although it could make no head- 
way. The turning was successful, the radius required being 
about 100 yards. 








Wiru the opening of the ordinary gauge Government 
railway on June Ist, 1904, a new era of prosperity has begun for 
Port Said. The journey to Cairo has been shortened to five hours, 
and the number of daily trains has been increased both for goods 
and passengers, thus enabling the town to cope with the large and 
increasing demands of the traffic in connection with the thousands 
of tourists who pass through Port Said in the winter season. 
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DEDUCTIONS FROM RECENT AND FORMER 
EXPERIMENTS ON THE INFLUENCE OF THE 
DEPTH OF WATER ON SPEED.* 

By W. W. MARRINER, 

{x the paper by Mr. H. Yarrow are described some of the 
experiments which his father has had carried out in order to 
investigate the influence of the depth of water on speed. With 
the same object numerous other trials have also been made with 
all sizes of vessels built at Poplar, and at the same time we have 
had the advantage of access to the valuable data contributed by 
Lieut.-Col. G. Rota, R.I.N.; Capt. A. Rasmussen, R.D.N.; Naval 
Constructor Paulus, of the Imperial German Navy ; Herr S. 
Popper, of Pola; Sir William White; and Mr. Archibald Denny. 

It has long been known that depth of water greatly influences 
the speed of vessels, and that there were some depths at which the 
resistance was abnormally great. Our aim was therefore to find 
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out what would be the worst depth for a vessel, so that we could 
keep clear of the point of maximum resistance. ; 

In the modern theory the total resistance is considered to be 
made up of three principal parts. (1) Frictional resistance, due to 
the gliding of particles over the rough bottom of the ship; (2) 
eddy-making resistance ; (3) surface disturbance, or wave-making 
resistance, 

The present investigation has reference to the last of these. 
For the purpose of our inquiry it may be fairly assumed that the 
size of the waves is a measure of the power absorbed in their 
formation, and that they represent so much energy continually 
leaking away from the ship, the energy of a wave being pro- 
portional to the square of its height. If we examine Mr. Yarrow’s 
paper it will be seen that the height of the wave at the stern 
increases when the resistance of the ship abnormally increases, 
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This is a most important point, and it is not unreasonable to 
assuine that anything which tends to retard the formation of 
waves reduces the loss from wave making. The laws relating to 
the formation of waves have been investigated by many eminent 
men, amongst whom the names of the late Mr. Froude, Mr. R. E. 
Froude, Lord Kelvin, Mr. D. W. Taylor, U.S.N., and Professor 
Horace Lamb, may be mentioned. Mr. Froude at a very early 
date pointed out that a ship in its passage through the water 
formed two series of waves—one transverse to the line of motion, 
and the other diverging, the diverging waves apparently joining 
the ends of the transverse waves, and both series are formed, 
firstly at the bow, and then again at the stern. 

Before considering the waves made by the ship, let us turn our 
attention to the laws connecting the speeds of advance and lengths 
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SPEED IN KNOTS 
Diagram Ill. 


of waves in open water. By “‘length’ is meant the wave-length, 
or distance from crest to crest. 
_ The relation of length to speed of ordinary ‘‘repeating” waves 
in deep water is given by the formula— 
Nee < fos! Ce 
This is shown on diagram 1 by the thick line. 
When we come to waves in shallow water, the equation involves 
the depth and is much more complicated, being— 
V2=1-8Ltank =~. tetas 2 
(Lamb’s Hydrodynamics) 





Read at the Summer Meetings uf the Forty-sixth Session of the 


Where— 

V = speed of waves over bottom in knots. 
d = depth in feet. 
L = length in feet. 

On diagram 1 are also drawn the curves connecting speed of 
advance and length of wave for various depths, and it will be noticed 
that, as the water gets shallower, the length of wave increases for a 
given speed, or else for a given length the speed decreases. The 
diagram also shows that at each depth there is a speed at which, 
when closely approached, the length increases very rapidly and 


































































































:;| CURVES OF EFFECTIVE HORSE POWER ANp SPEED FoR THE SAME VESSEL 4°. 
a WITH 
DISPLACEMENT OF 600 AND 450 TONS 5 
MODEL EXPERIMENTS. 5000) 
length......- 225 feet. 
Beam__...-- 23% » 
Displacement .600 2450 Tons. ee ae 
Depth of Water. 30 feet. mney 
| , yar" 3500 
foe Lon oe! ie’ 3000 
oP oy rip " 2500) 
) al Son ea ‘ by TST chet 
/ rere 1500 
Jf WB Knots| 20Knots 000 
1-2 16 Knots 500) 
=a Knots 
Diagram IV. 


becomes indefinite, while, if the speed is increased beyond this 
point, there is no corresponding wave length shown. We will call 
the speed at which the length of the wave becomes indefinite for a 
given depth the ‘‘critical” speed for that depth, and the depth at 
which the length of the wave becomes indefinite for a given speed 
the ‘‘critical” depth for that speed. Now, if we draw a curve 
showing speed and depth where critical combinations occur, we get 
the one shown as a thick line in diagram 2, which can be 
represented by the equation— 
WA Sie, a oes oe « 
In this equation the speed depends only on the depth. 








Diagram V., Fig. 1 


This happens to be practically the equation which Scott Russell 
found for his ‘‘solitary” wave in canals, He stated this formula 


as— 
po = Bice +A). se eee A 

V = speed in knots 

d = depth in feet. 

h = height of wave in feet. 
This points to the probability that the wave at the critical speed 
changes from the ‘‘repeating” to something approaching the 
“‘solitary”” type. We will call the wave in the open sea which 








Diagram V., Fig. 2 


corresponds to the ‘‘solitary ” wave in canals the “isolated” wave, 
this term was suggested by Professor Horace Lamb. 

Now let us return to the waves accompanying aship. We will 
first deal with the transverse waves. The transverse waves 
obviously move at the same speed as the ship, and we should 
expect the lengths of the waves to follow closely the laws given 
above, v¢., in deep water the bow and stern waves will repeat 
themselves in lengths given by the formula for deep water 
When the vessel gets into shallower water the length of the waves 
should obey the law for shallow water, in other words, they should 
tend to become longer and longer for the same speed as the 
depth diminishes until we reach the critical depth, when we should 











Diagram V., Fig. 3 


have the ‘‘isolated” sy If the vessel advances into still 
shallower water, we should get past the critical depth and arrive 
at the condition when there is no transverse wave that corresponds 
to the speed of advance, 

We will now consider what actually takes place. 

As to the waves getting longer when the vessel runs from deep 
into gradually shoaling water, they do not seem to lengthen as 
rapidly as the curves indicate; but if they do not lengthen as 
rapidly as the above investigation would lead one to suppose then 
they are travelling faster than their natural speed for the lengtb. 





Diagram V., Fig. 4 


and they must be, as it were, dragged along by the boat. The 
increased resistance on approaching the humps, shown by the 
curves in Mr. Yarrow’s paper, points to a possibility of something 
of this kind. 
Next, the “‘isolated” wave has distinct characteristics. It is 
non-repeating, and it exists only under certain relations of depth 
and speed. 
(1) “It is non-repeating.” In all our experiments we noted 
that at the critical combination of depth and speed the wave at 
the stern, although very big, did not repeat itself to any appreciable 
extent, while ordinary deep water stern waves could be seen 
repeating themselves over and over again. 
(2) ‘*It exists only under certain ventions of depth and speed.” 





nstitution of Naval Architects. 


We find that the maximum wave and the corresponding point of 





maximum resistance occur very near the critical combination of 
speed and depth. F h 

Diagram 3 has been prepared with all the different points of 
maximum resistance, obtained by various experiments, dotted on. 

After we pass the critical pluce, there should be no appreciable 
transverse wave, and we find from our observations that the wave 
does actually disappear, being replaced by confused water. 

Diagram 4 shows that for a vessel at two displacements, 600 and 
450 tons, respectively, the critical speed, as represented by the 
humps, is to be found at the same depth. 

From all the foregoing it is a fair deduction that the waves made 
by a ship closely follow the laws of waves in open water. 

‘“T’o take a popular view,” diagram 5 has been prepared to show 





Diagram V., Fig. & 


what we may imagine happens to the waves made by each end of 
the vessel, as the latter advances from deep into very shallow 
water, at a constant speed. 

Fig. 1 shows the ordinary transverse waves as formed in deep 
water, exaggerated in height, and these waves repeat themselves 
at regular intervals, the lengths between successive crests depend- 
ing on the speed alone. 

In Figs. 2 and 3 are shown the changes that possibly take 
place in the wave formation when going from deep to shallow 
water. The sea bottom may be imagined to push the wave bodily 
up, so that, while in deep water the mass of the wave is only 
slightly raised above the mean sea level, as the water shoals the 
whole wave is gradually raised until at the critical depth the 
whole of it is above the surface. 
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Diagram VI. 


Fig. 4 shows the wave formed at the critical depth for the 
speed which approaches the ‘‘isolated” type of wave. 

In Fig. 5, going on into less than the critical depth, we can only 
say that we have observed no regular wave. 

If the vessel were running in a canal with vertical sides, this 
critical depth would be the condition of least resistance, as the 
sides of the canal would diminish the loss of energy, but on the 
open sea, as the ends of the wave are free, the energy can drain 
— sideways. 

e have here a possible explanation of the discrepancy in the 
position of the critical speeds as shown in diagram 3, between the 
model experiments and the trials with theactual vessels, because with 
the models tried in a tank of finite breadth the ‘‘solitary” wave 
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would be bounded at its ends by the vertical walls of the tank. It 
is probable that we should not take as a guide the result obtained 
by a full speed trial of a destroyer in a channel 445ft. wide, or 
about half the width of the river at London Bridge, yet this is 
the comparative size of the tank in which the models were tried, 
and the tank having vertical sides would not dissipate energy even 
so much as if it were bounded bya shelving shore. It is of interest 
in this connection to consider what would be the effect of running 
in deep water close to a very steep rocky shore on one side only. 
Running alongside a shelving shore is, without doubt, a positive 
disadvantage on account of the waves breaking and dissipating 
energy as is self-evident by the stirring up of the sand and shingle. 

In the preceding investigation no account has been taken of the 
effect of the interference of the bow wave system on the stern 
wave system. We are all conversant with Froude’s beautiful 
picture of the waves formed by a ship, showing how the transverse 
wave formed at the bow is repeated at intervals along the ship, 
and it will be readily seen that when the bow wave gets to the 
stern it will either help to increase the stern wave, or tend to 
make it smaller, according as to whether or not it is in step with it. 
The first transverse wave which is formed at the bow is ill-defined, 
and has its crest only a little distance from the stem. The trans- 
verse wave which is formed by the stern is usually a well-defined 
wave, and has its crest a little distance aft of the stern. The 
distance between the first crest of the bow wave and the first crest 
of the stern wave is called the wave-making length of the vessel, 
and it varies from 1 to 1-2 times the length of the ship, being 
smaller in finer vessels. This wave-making length must not be 
confused with the length in which either wave repeats itself. ; 

Diagram 6 has been prepared to show graphically the effect of 
the union of the bow and stern waves under various conditions, 
the thick line shows the resultant wave. 








Fig. 1 shows the ship travelling at such a speed that the length 








98 


THE ENGINEER 


JuLY 28, 1905 


el 








of the wave formed at the bow is twice the wave-making length of 
the ship, and, consequently, there is a hollow of the bow wave 
just where the crest of the stern wave would be, and the result is 
a very reduced wave or system of waves following the ship. 

Fig. 2 shows the ship travelling at such a speed that the length 
of the bow wave is equal to the wave-making length of the ship, 
and in this case the second crest of the bow wave will come directly 
over the crest of the stern wave, and a very large resultant wave 
will be formed, carrying away a great deal of energy. 

Figs. 3, 4, and 5 show other cases, 

The conditions illustrated in Figs. 1 and 2 are often met with in 
the case of torpedo boats, For example, in deep water, a boat 
120ft. long, going 22 knots, would satisfy Fig. 1, and 154 knots 
would satisfy Fig. 2. Or, again, a boat 240ft. long would have to 
go 31 knots to satisfy Fig 1, and 22 knots to satisfy Fig. 2. 

If the boat, as represented by Fig. 1, ran on into the critical 
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depth for the speed, the resultant wave at the stern would start 
with a minimum height, and would not attain any great dimensions. 
Next, if the boat as represented by Fig. 2 ran into shallow water, 
the wave would lengthen as shown in Fig. 1. If it then ran on into 
the critical depth, the wave would not attain any great dimen- 
sions. Now, on the other hand, if a vessel running as shown in 
Fig. 3 were to advance into shallow water, the wave length would 
increase and the conditions would tend towards that shown in 
Fig. 2, i.e., the resultant wave would increase in size, and the 
resistance at the critical depth would be greater than if the vessel 
started from a condition when the resultant was diminishing. 

There are intermediate phases between these extremes. A 
natural deduction from the above is that there are not only critical 
speeds and depths, at which the resistance greatly increases, but 
for each ship there is a worst critical speed and depth. This is 
shown from the diagrams of Mr. Yarrow’s paper to be 19 knots and 
84ft. for the vessel experimented on. 

With reference to the diverging waves formed by a ship, which 
form_.an important feature in wave-making resistance, their 
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velocity is much less than the speed of the ship, as it is equal to 
the component of the velocity of the ship in the direction of the 
propagation of the diverging wave, and the speeds we have 
attained at present are not high enough for these waves to any- 
thing like approach the critical speeds for the depths in which 
vessels usually run. The diverging waves apparently constitute 
the — wave-making resistance at speeds beyond the critical 
combinations of depths and speeds which we are considering. 

Our present knowledge seems to point to the following deduc- 
tions :— 

(1) The critical combinations of depth and speed do not depend 
on the size of the vessel. 

(2) Of these critical combinations, there is for every vessel one 
more serious than the others, and where this worst combination 
occurs depends largely on the length of the vessel. 

(3) The depth to be avoided is about that given by the equation 

72 


d= Jo » and the resistance diminishes in both greater and lesser 


depths. Of course, the further away from this bad depth the 
better, especially on the deep side. 

I have appended three views illustrating the wave formation as 
observed, which may be of interest. My personal thanks are due 
to Mr. Yarrow for suggesting that I should contribute the paper I 
have had the honour of reading, and I should also like to record my 
great indebtedness to my assistants for their cordial co-operation. 








NOTES FROM SOUTH AFRICA. 


(From our own Vorrespondent.) 
JOHANNESBURG, July 3rd. 


Mr. GrorG& MitTcHELL, the President of the Rhodesian 
Chamber of Mines, at the annual general meeting held 
recently, gave an interesting review of the industrial position 
of that country. The total gold output for the year ending 
8ist March last was valued at £1,120,528, this being an in- 
crease of over a quarter of a million sterling on the previous 
year’s figures. The number of stamps at work on the last 
day of March was 714, showing an increase during the year 
of 323, An approximate statement of average working costs 
was given, viz.:—Mining, 10s. 2d.; milling, 4s. 10d.; hauling, 
crushing, sorting, and headgear work, 2s. 9d.; general, 3s.; 
cyaniding, 3s. 2d.; these making a total of £1 3s. 11d. per 
ton. The average recovery value was stated to be 35s., giving 
a resulting net profit of 11s. per ton. Comparing these 
results with those obtained on the Rand, we find that the 
working costs are about 2s. higher, and the recovery value 
about 3s. 6d. lower, so that the net profit comes out at 5s. 6d. 
less. The working costs in Rhodesia are increased to some 
extent by the high cost of mining stores, which fact was 
illustrated by Mr. Mitchell by the following comparison be- 
tween prices of certain largely-used articles in Rhodesia and 





on the Rand, the average difference being seen to be about 
30 per cent. 
Rhodesia. 
8s. d, 
Drill steel, per pound .. .. .. .. O 
Idies, Per CABS .. 2. 2. ce oe 16 
PUSS, POPOO 2. 2. cc ce ce ee @ 
Detonators, perkox .. .. .. .« 4 
Dynamite, per case co te ce OS 
Gelatine, per case .. .. .. .. .. 71 . 
Olle, per wallon 4 0. 00 ac. oo ff as 
Shoes and dies, perpound.. .. .. 0 4-84 

It was for this reason that the popular representatives in 
the Rhodesian Legislative Council were strenuously opposed 
to any increased taxation, but in spite of the opposition the 
Government majority in the Council won the day, and fresh 
taxation, the incidence of which will be mainly felt by the 
mining industry, and amounting to about £14,000 per annum, 
was legislated for. It is estimated that this imposition will 
lead to an increase in working costs of from 34d. to 4d. 
per ton. It may be remarked that the Rhodesian gold output 
for May was 31,332 oz., this being slightly less than the 
results obtained in March and April. 

In Johannesburg the usual monthly meetings of the 
Chambers of Trade and Commerce produced no points of 
very great interest. Complaint was made, and representa- 
tions were agreed upon to be forwarded to the General 
Manager of the C.S,A.R. with reference to an agreement said 
to have been arrived at between the Cape Government and 
the C.S.A.R. regarding the construction by the C.G.R. of a 
railway line from Mafeking to Ottoshoop, the objectionable 
clause in the agreement being the undertaking asked for that 
the rates from Delagoa Bay or Durban to Ottoshoop should 
not be lower than the rates from Cape ports. The Chamber 
of Commerce pointed out that any such arrangement which 
would tie the hands of the Transvaal in the matter of transit 
charges would result in the creation of obstacles to the 
economic progress of the country; in fact, when the differ- 
ence in ocean freights was taken into account, it was quite 
probable that the proposed concession would operate to the 
serious disadvantage of the Transvaal by the diversion of 
traffic from the long haulage over the C.S.A.R., and the 
interests of the public of the Western Transvaal, as con- 
sumers, would be sacrificed, owing to the closing down of 
competition. The general condition of trade in Johannes- 
burg was considered satisfactory, and the outlook bright. It 
was announced that the Committees of the two Chambers 
were jointly approaching the Executive of the Chamber of 
Mines with reference to the advisability of establishing in 
Johannesburg a Commercial Exchange, and it was earnestly 
hoped that this Conference would be successful, and effect 
the abolition of the present unsatisfactory system which 
exists in connection with the purchasing of the daily 
requirements of the mines, 

The value of imports into the Transvaal during the three 
months ending 31st March of this year, as compared with the 
corresponding months of 1904, is as follows, the value of 
specie and freely imported Government stores being omitted 


in each case :— 
1905. 


& 
1,197,706 .. 
1,232,150 .. 

.. 1,282,858 .. 
. 1,277,892 .. 


1904, 


£ 
January .. 1180,208 
February .. 283,467 
March .. 3063, 
April ,088, 


543 
599 


Totals 4,940, 106 - 4,615,812 


The Customs dues collected during the 1905 period were 
£544,138, as against £553,996 for the first four months of 
1904. These results average out as 11 per cent. Customs 
dues this year, compared with 12 per cent. last year. 
Regarding the port of entry, goods to the value of £2,121,303 
were imported into the Transvaal from and vid Natal, to the 
value of £1,726,710 from and vid Cape Colony, while the 
Delagoa Bay route accounted for the remainder of the four 
months’ imports, viz., £1,092,093. The ports show up in the 
matter of public commercial favour very much the same as 
last year, the increases all round being approximately 
proportional. 

There has been considerable excitement lately in Johannes- 
burg over the prospects of gold mining in Madagascar. The 
reports brought here some few months ago by a gentleman of 
considerable mining experience, who had secured options 
over certain areas of ground in the island that he considered 
as richly mineralised, were regarded generally as highly 
optimistic ; still, little difficulty was experienced in getting 
together a syndicate with sufficient capital to secure the 
ground and embark on a thorough prospect. Mr. W. T. 
Pope, a mining engineer of great experience, and possessing 
the entire confidence of the local public that interests itself 
in mining affairs, was commissioned, by the syndicate that 
acquired a big interest in the Leconte concessions, to visit 
the property, and report. His cables from Madagascar have 
caused a big sensation, and the interest in these new gold- 
fields has spread even to the most influential mining 
quarters. 

It is announced in the local Press that Messrs. Ecstein and 
Co. are despatching two experts to the island, and several 
other well-known mining men are starting off at the earliest 
opportunity. The latest cable from Mr. Pope was to the 
effect that the quantity of ore, while it could not be deter- 
mined at present with exactitude, was larger than expected, 
and that the estimated value of the deposit, in the absence of 
assays, might be put at1loz.totheton. It certainly looks 
as if a new market for mining material was created, although 
the machinery requirements of the probable mining methods 
are not anticipated to be very large. The deposit, in the case 
of the property above referred to, is reported to cover a large 
area. It all lies within 7Oft. of the surface, and the rock is 
particularly friable. With the cheap labour that exists on 
the spot, the working costs, it is believed, will hardly exceed 
10s, a ton. 

Referring to municipal matters, it may be noted that very 
satisfactory progress is being made with the work in connec- 
tion with the electric tramway scheme for Johannesburg. 
The construction of the track is well advanced, and the 
public is gratified at the restoration to traffic of some of the 
principal streets, although it must be said that the work has 
been carried out with the least possible disturbance of the 
usual thoroughfares. The cables for light and power have 
nearly all been laid in the central portion of the town. At 
the generating station the foundations are just completed, 
and a large proportion of the plant is ready waiting for the 
building to be sufficiently advanced for its reception. Alto- 
gether the work is in a forward state, and there is every 
prospect of the project being completed within the contract 
time. In the Municipal Council the Tramway and Lighting 
Committee have recommended that the further consideration 
of the question of gas supply be held over until the result of 
the working of the Council’s new producer gas engines, which 





a 


are now being installed for the tramway and lighting scheme 
has been ascertained. In spite of some slight opposition, 
based on the ground that gas was cheaper than electricity 
for lighting, especially in the case of the small consumes 
the recommendation was carried by a large majority, ; 

The Select Committee 3 ip to consider the question 
of the most desirable route for what is known as the Springs. 
Witbank Railway is still sitting. A large number of witnesses 
has been examined, and the evidence is somewhat contra. 
dictory and conflicting, but there appears every probability 
of a decision in favour of Brakpan as the junction with the 
local line, instead of Springs. 








CATALOGUES. 


British THomMson-Houston Company, Limited: Pamphlet No 
181,—Continuous current motors and generators, type ‘ we : 

E. Brook, Threadneedle-street, Huddersfield.—This pamphlet 
contains full seetinatens, sizes, and prices of single-phase motors 
made by this firm, 

HOLDEN AND mreees, ere yoy handy sariiged 
catalogue of appliances and steam fittings for power plants 
been abtichod y this firm. ' 

Wm. W. CAMPBELL, 82, Gordon-street, Glasgow. Improved 
massecuite pumps.—These pumps are of recent design, and are 
intended for raising massecuite to a high level for centrifugal 
treatinent. 

Bb. J. HALL anp Co., 39, Victoria-street, London. Drawing. 
office Catalogue.—This booklet contains a complete selection of 
instruments and materials suited to the use of the expert and the 
beginner. 

J. H. Tucker AND Co., Sampson-road North, Birmingham, 
Electric lighting accessories.—This is a substantially bound and 
clearly-printed catalogue of electric light fittings of numerous 
types. 

Hopeson Hartvey, Limited, Knott Mill, Manchester.—This 
catalogue is devoted toa pneumatic sand moulding machine, to 
take boxes as large as 16in. by 16in. inside measurements. The 
price of this machine is very moderate. 

MIRRLEES Watson Co. Limited, Glasgow.—A leaflet sent 
us by this company describes and illustrates the surface con- 
densing plant installed at the Brimsdown power station of the 
North Metropolitan Electric Supply Company. 

TEMPLER AND RaNog, Limited, Coventry.—Pamphlet No, 20, 
issued recently for insertion in the binder provided by this firm, 
deals with ‘‘Isolating Valves for Steam Mains.” ese valves 
allow a free and uninterrupted flow of steam from the boiler to the 
main steam pipe, but prevents any return of steam back to the 
boiler. 

A. anp Z. Daw, 11, Queen Victoria-street, London.—‘“ Com. 
pressed Air: Its Production and Use,” is the comprehensive title 
of a book issued by the above firm. The object of the book is, of 
course, to advertise the Daw compressors and auxiliary devices, 
but incidentally it contains much instructive reading on the subject 
of compressed air. 

HAM, BAKER AND Co., Limited, 13, Grosvenor-road, West- 
minster.—A massive catalogue of sewerage and water fittings, con- 
taining over three hundred pages, has been issued by this firm. 
It is well illustrated and has a copious index. The descriptions 
and illustrations of the distributors for sewage filter beds are of 
particular interest. 

SreBE, GORMAN, AND Co., Limited, Westminster Bridge-road, 
London.—A new and ~y oe catalogue, just issued, deals 
with diving apparatus, bells, rock drills, salvage eg oc, gua 
and other appliances for use below the water. e book also con- 
tains much information on the subject of diving, divers, and diving 
apparatus in general, which should make it welcome to all 
interested in the subject. 

R. AND J. Beck, Limited, 68, Cornhill, London, E.C.—This firm 
has issued a catalogue of all appliances and instruments for the 
preparation of and examination of metals by means of the micro- 
scope. Many metallurgists have difficulty in obtaining supplies 
for this branch of work, and will be glad to know that such a cata- 
logue exists, and will be sent free on application. 

Lonpon HypraAvuLic Power Company, 9, Bridge-street, West- 
minster.—A pamphlet on hydraulic versus electric power lifts ; con- 
tains a short summary of the problems involved in their relation to 
safety, convenience, and economy, which, although ex parte, puts 
forward the claims for hydraulic power in a fair manner. The 
company owns 150 miles of mains, and is delivering 17,908,000 
gallons of water per week to 5597 machines, and its property con- 
tinues to increase. 

MOUNTAIN AND Gisson, Limited, Bury, Lancs.—This pamphlet 
has been published to illustrate and describe some of the types of 
rolling stock, under carriages or trucks, and other apparatus and 
appliances suitable for electric tramways and electric railway 
systems, of which this firm makes a speciality. The chief manu- 
factures embody every type of under carriage or truck, both for 
single-truck and double-truck electric tramcars, motor and trailer 
trucks for electric railways ; sweeping, watering and sprinkling 
cars ; electric locomotives, trolley poles, lifeguards, track brakes, 
and other apparatus, 








TRADE OPPORTUNITIES IN East Arrica,—Mr, Arthur P. Jolly, 
who has lived in British East Africa, Somaliland, and the countries 
which the Juba River surrounds for the last nine years, and who 
speaks all the native dialects, sends a most interesting report on 
the trade of those countries to the Manufacturers’ Association of 
Great Britain, Orchard House, Westminster. Mr. Jolly emphasises 
the point that immense openings for trade ewist in soft and woollen 
pone 2g calicos and prints, iron, copper, brassware, beads, flour, 
hardware, glassware, building material, provisions, spirits, liqueurs, 
wines, tents, furniture, kerosene oil, spices, grocery, dry fruits, 
d , chemicals, coals, agricultural implements, soals, boots and 
pon ty and urges that British manufacturers should set about 
capturing these markets in a more systematic manner. The exports 
consist aie, india-rubber, copal and aribica, hides, skins, horns, 

i copra, Mocca coffee—which is the 


in, shells, mangrove, bar 
om and cheapest in the world—potatoes, beans, fibre, and wax. 
The country is also capable of exporting large quantities of timber, 


which is spread along the banks of the river Juba for hundreds of 
miles. In these forests may be found oak, walnut, ebony, 
mahogany, and iron red wood, suitable for all purposes. These 
valuable natural productions not only offer return ‘oes for 
shipping lines, but afford opportunity for the investment o British 
capital and enterprise, with are pa of profitable returns. There 
are some 30,000 camels employed yearly in transporting immense 

uantities of merchandise from the coast towns to the interior. 
The greater part of the business is at present in the hands of 
America and eoment who work the countries direct with their 
own representatives. ‘There is at present a splendid opening here 
for agricultural implements and machinery, and age rices may 
be obtained. The fertility of the soil is remarkable, and capable of 
producing three crops in a year. At present these countries supply 
the South African markets with large quantities of potatoes. These 
countries are thickly populated, and the natives’ ambition is to 
dress in ——- of the pe cag <1 and = ll Pr 
they willingly pay high prices for. e country is ca 7 
growing cxcallens cotton. port service is also being 
established on the river Juba, to supersede the present caravan 
transport, which is very slow and expensive. The new — 
service will carry goods four times as quickly, and at less than hal 
the present came transport rates, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Some of the engineering branches complain of quietness, but in 
others there is plenty of work in hand, and pros are considered 
favourable. Hydraulic engineers are well engaged, and some of 
the electric engineers are also steadily — though others are 
experiencing a less cheerful state of affairs t this time last year. 
A good output is being made of structural material. Pumps for 
mining and irrigation pur are on order for abroad, and fairly 
favourable reports of business are given by makers of plantation 
tools for export and of contractors’ tools for home use. Machinery 
is taking the place of manual processes increasingly in the edge 
tool-making trade and also for file-making. 

In the iron trade the furnaces are compassing a pretty good 
output of pig iron, and prices are fairly well maintained. South 
Staffordshire cinder forge iy ages is quoted 42s, to 43s.; V oag 
mine, 45s. to 46s.; all-mine, 55s. to 60s, for ordinary and 75s. to 
80s. for best. Midland sorts are in a inquiry, Northamptons 
being quoted 41s. 6d, to 43s, and Derbyshires 44s, to 45s. 

In the manufactured iron trade marked bars are still quoted £8, 
with common at £5 12s, 6d. to £5 17s. 6d. There is a movement 
among the galvanised iron manufacturers towards a higher level 
of prices, and such supplies as were not secured at the quarterly 
meeting can now be obtained only at somewhat increased rates. 
The recent quotation of £10 10s. to £10 15s. now inclines more 
towards the latter re than the former. Plain sheets, singles 
are quoted £6 12s, 6d. to £6 15s., and £6 lis. to £6 17s. 6d. for 
doubles. The accountants to the Iron and Steel Wages Board have 
been instructed to , at age new figures experimentally, as a guide 
to the fixing of the basis of the new sliding scale ; whilst the Blast 
Furnace Owners’ Association have under consideration an applica- 
tion from the Blast Furnacemen’s Union for the establishment of an 
independent sliding scale. 

The output of steel continues considerable, both of raw and 
finished descriptions, quotations being well sustained on the basis 
of £4 7s. 6d. to £4 10s, for Bessemer billets, and £4 12s, 6d. to 
£4 15s. for Siemens, with girder plates at £5 15s. to £6, angles 
£5 7s, 6d. to £5 12s, 6d., and mild bars £6 to £6 5s. 

The effect of traction engine traffic and motor traffic is sensibly 
dealt with by the surveyor to the County Council of Warwickshire 
in his annual report upon the main roads. The net cost to the 
ratepayers has been £29,850, or equal to a rate of £65 2s. per 
mile, Although the season wohel 31st March was on the whole 
more favourable than in the previous year, when the excessive 
rainfall caused so much damage, yet the rate per mile for ordinary 
maintenance is higher than a few years ago, and has, in fact, only 
once been exceeded since the Council took over the control of the 
main roads. This increased cost is attributed to the general 
increase of traffic on the main roads throughout the country, 
and to the use of the roads by traction engines and heavy 
motor cars, and also by a large number of light motor cars, 
which travel along the roads at high speed. The effect of the 
traction engines and heavy motor cars is very noticeable, he 
says, in the time of very wet weather and after a frost, and it is, 
he points out, absolutely necessary to strengthen the roads in order 
toenable them to bear this traffic—which is surely a very wise 
recommendation. In the case of the light motor cars, the effect, 
he considers, is that the surface of the roads becomes slightly dis- 
integrated, with the result that they are more quickly affected by 
the action of the weather. Certainly road authorities, both in 
Warwickshire and elsewhere, will do well to make the best possible 
provision they can to accommodate alike traction engine traffic and 
motor traffic, for both—and especially the latter—are almost 
certain to increase greatly during the next few years, greatly to 
the advantage of the general public. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The attendance on the Iron Change on Tuesday, 
notwithstanding outside attractions at Old Trafford in the shape 
of the Australian match, was fairly good. Business, however, was 
restricted in pig iron, and inquiries are still confined to current 
requirements. Now that operations are resumed in Glasgow we 
may expect some developments, Notwithstanding the increased 
stocks in Middlesbrough stores, warrants have had a sharp 
advance already. This, although not affecting the position here 
to any material extent, has naturally attracted attention, and has 
caused a somewhat better feeling forward. Cleveland iron, with 
very few exceptions, is too high for this market, when put into 
competition with other English makes, and, as there is no Lanca- 
shire offering, the bulk of orders seems to have been placed with 
Derbyshire makers, Lincolnshire, of course, coming in for a fair 
share at the reduction. Scotch pig is in fair request and a shade 
lower, and Staffordshire is dull. ht present it would appear that 
the buyer has the best of the position. Quotations are :—Lincoln- 
shire, No. 3 foundry, 48s. 6d.; Derbyshire, 52s. 6d. to 53s, 6d.; 
Staffordshire, 51s.; Middlesbrough, open brands, 53s, 10d. 
Scotch: Gartsherrie, 55s. to 55s. 3d.; Glengarnock, 53s. 9d. to 54s. ; 
Eglinton, 52s, 9d. to 53s.; Dalmellington, 52s. 3d. to 52s. 6d., de- 
livered Manchester. Fordelivery Heysham: Gartsherrie, 53s. 3d.; 
Glengarnock, 51s. 6d.; Eglinton, 51s.; Dalmellington, 50s. 6d.; 
West Coast hematite, 56s.; Hast Coast, 54s.; No. 3 G.M.B., 45s. 6d. 
f.o.t. It is difficult to gauge the position of forge iron. On the 
one hand, some of the agents to the makers declare on ’Change 
that they are well engaged, while consumers’ representatives tell a 
different tale. a — may be assumed to be nominal 
at about 46s. to 46s, 2d. for both Derbyshire and Lincolnshire, 
delivery equal to Warrington. 

Finished iron remains steady at about late rates. Crown bars, 
Ne to £6 5s.; hoops, £7 2s. 6d. to £7 5s.; sheets, £7 5s. to 

In steel the same pleasant information continues to be received 
that the works are in receipt of fair orders, and they have sufficient 
work on hand to keep them employed for a considerable time 
forward. English billets, £4 5s. to £4 7s. 6d.; German about 
£4 2s, 6d.; hoops, £7 2s, 6d. to £7 5s.; boiler plates, £6 to £6 2s, 6d. 
delivered Manchester. 

The number of locomotives placed in local firms has evidently had 
the effect of increasing the demand for manufactured copper. 
Sheets are about £2 per ton dearer, and brass sheets and some 
classes of tubes have also participated in the advance. Sheets, 
£80 to £82 per ton; seamless tubes, 10$d.; brazed, 10d.; brass 
tubes, 8d.; condenser, 9d.; brazed, 9d. to94d.; rolled brass, 7d. to 
7#d.; brass sheets, 8d. per lb. 

Excellent reports continue to be received from machine tool 
makers, but with millwrights and kindred trades work is not by 
7 means plentiful. 

‘o celebrate the jubilee year of the Manchester Association of 
bry ingen Mr. R. Matthews, the president, gave a garden party 
at his residence, Parr’s House, Heaton Mersey, on Saturday last. 
There was a general response to the invitation, about 400 persons 
being present. The ae included a reception by the pre- 
sident and Mrs. Matthews, and the guests had then an opportunity 
to stroll through the spacious grounds. 

The coal trade all over Lancashire is in a stagnant condition, 
and short time is being worked generally. The shipping trade 
shows no improvement. Manufacturing coal is in slow demand, 
and the only sort that maintains its position is slack, of which 
there is not an over abundant supply. Quotations generally are 
as follows :—Best house coal, 13s. to 14s.; medium, 12s. to 13s.; 
common, 9s, to 10s.; best steam and forge coal, 8s. 8d. to 8s. 9d.; 
best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s, to 7s. 6d.; 
medium, 6s, to 6s, 9d.;.common, 5s, to 5s, 9d, at the pit. Screened 





coal, 9s. 9d. to 10s.; unscreened, 9s, 3d. to 9s, 6d., delivered Man- 
chester Ship Canal. 

Barrow.—There are signs of rather a better tone in the hematite 

ig iron trade, and a much firmer ition is shown by makers ; 
B76. 6d., the price at which mixed mer numbers have stood 
is maintained, but warrant sellers have 
lifted their _— to 56s. net cash, and buyers are at 55s. 9d. 
Makers are better sold forward than they have been, although 
they have still only twenty-nine furnaces in blast, but they are 
selling more iron to steel makers, and the prospect is that the 
requirements of the latter will continue to grow. The open 
market is moderately active. Stocks are steady at 20,454 tons in 
warrant stores, being a decrease of 59 tons on the week. The 
trade doing is mostly confined to Bessemer iron ; there is little or 
no trade in forge and foundry sorts. Charcoal iron is in fair 
request, and makers have only some 400 tons on hand. The 
prospect is that this small stock will soon be cleared. 

Iron ore is quiet, and the mines are not yielding a large product. 
Spanish ores are steady at 14s. to 14s. 3d., delivered at West 
Coast ports. Native sorts are at 8s, 6d. to 9s. 6d. per ton, and 
some stocks are held at the mines, 

A better tone altogether is reported in the steel trade. There 
is a fuller demand for heavy rails, and the mills are again in full 
swing. Prices are steady at 105s. per ton net f.o.b. In light rails 
and tramway sections the trade is only a moderate one. Shipbuild- 
ing material is in better demand, and the heavy and light mills are 
working on large orders, which are expected to be followed by 
others of considerable importance, Heavy plates are still at 
£5 17s. 6d. per ton. Hoops are in fair request. There is only a 
moderate business in merchant steel, but chilled iron castings 
command a steady market. 

Shipbuilders are much better employed, and it is reported that 
the construction of the most powerful warship ever built is about 
to be commenced. She will be mounted with no less than ten 
12in. guns, and will be powerfully armed. The lessons learnt by 
the Russo-Japanese war have shown that, after all, the battleship 
is the great ve, unit, and that she must be powerfully armed 
in order to fight at long distances. Vickers, Sons and Maxim are 
busy constructing a new fitting-up berth in the Buccleuch Dock, 
Barrow, alongside of which the largest vessels ever built can be 
equipped for commission. 

Engineers are more busily employed, and both in the marine 
shops and the gun mounting, submarine, and projectile depart- 
ments there is much more activity. Indeed, it is expected these 
Coen will soon be fully —e 

Shipping is fairly well employed. The exports of iron last week 
were 8243 tons, and of steel 4829 tons, making a total of 13,072 
tons, in contrast with 12,581 tons in the corresponding week of last 
year, an increase of 491 tons. The aggregate shipments for the 
year have reached 464,723 tons, in contrast with 421,896 tons, or 
an increase of 42,827 tons on the corresponding period of last year. 


for a few months pas 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE exceptionally protracted period of warm weather is causing 
the house coal trade to be even weaker than is usually the case 
during the last days of July. As a consequence of the feeble 
demand prices are somewhat irregular. Secondary qualities are 
the most seriously affected, the superior sorts being in rather 
improved demand. The thick seam collieries are making four and 
five days per week, which is much better working than is obtained 
either in West Yorkshire or Derbyshire. The weight sent to 
London and the Eastern Counties and Southern markets is very 
light, and there is no compensating briskness in other directions, 
For Silkstone hand-picked coal lls. per ton is still quoted, 
secondary sorts selling at 9s. to 9s. 3d. per ton. Barnsley thick 
seam fetches from 9s. to 9s. 8d. for best screened, other qualities 
making from 7s. 6d. to 8s. per ton at the pits in owners’ wagons. 
For household nuts a fair sale is reported. 

In steam coal the requirements for shipping are well maintained, 
and higher prices are in some instances ruling. South Yorkshire 
hards are being consigned to Hull in weights quite up to the 
average, both on account of foreign shipments and for the steam 
fishing fleets. Derbyshire coalowners maintain keen competi‘ion 
for the Grimsby trade; but the Yorkshire coalfield still main- 
tains its own. Prices ruling are on the contract basis of 8s. per 
ton all round. Heavy deliveries are being made to the railway 
companies under contract, the rates being from 8s, to 8s. 3d. per 
ton. These contrast strongly with the quotations of six 
years ago, when the railway companies were paying 16s, to 16s. 6d. 
per ton, 

The request for gas coal is only moderate. It is too early yet 
for deliveries to be made in anticipation of winter demands ; but 
there is a little movement in several directions, owing to tenders 
being out for supplies for certain gas companies and gas corpora- 
tion departments, The briskness formerly reported in slack and 
smudge for steam generating p is maintained, more par- 
ticularly on account of the Lancashire cotton mills, which are 
receiving heavy deliveries. There is a good business also doing 
with the Yorkshire textile trades, though, perhaps, not quite so 
large as earlier in the year. 

Reports respecting coke vary considerably, but the condition of 
affairs is not altogether unsatisfactory, ordinary smelting material 
fetching about lls. per ton, while for the best washed an even 
higher oy is obtained. There is, however, more offered than 
the market requires, the output being continually increased b 
the erection of new ovens on the by-product principle. No 
Lincolnshire and Derbyshire continue to take a fairly satisfactory 
tonnage. 

The iron trade remains practically featureless. There is a fairly 
steady demand for pig iron, with a tendency to increase. Stocks 
being low both with makers and consumers, a sudden accession 
of orders would soon exhaust the supplies at present available. 
Hematites, delivered in Sheffield, are now quoted as follows :— 
West Coast, 65s, to 66s. per ton; East Coast, 60s. to 6ls.; Lin- 
colnshire foundry, 47s. 6d.; Lincolnshire forge, 45s. 6d.; Derby- 
shire eee 45s. 6d.; Derbyshire forge, 44s.; bars, £6 10s.; 
sheets, £8 10s. to £8 15s. Fair employment is being afforded in 
the — iron works, although no large orders are coming to 
hand. 

There is continued improvement in the steel trade affecting all 
branches, with every confidence of its being sustained. In crucible 
steel an increasing business, both on home and foreign account, is 
reported, and at several large establishments the output of Bessemer 
and Siemens steel is satisfactory ; no German competition in basic. 
Mild Siemens steel is not quite so keen as it was; the Germans 
having probably found other and more profitable markets, A 

‘ood business is reported from various foreign markets, including 
ussia and South America, while there are indications of better- 
ment in African requirements. 

Nothing has yet been heard of fresh armour-plate orders for the 
Admiralty, with the exception of the work recently placed with 
Messrs. Beardmore and Co., Glasgow. Other descriptions of war 
material in ordnance, projectiles, &c., are being largely produced. 
Marine material is not in such brisk request as it was expected to be 
towards the end of the seventh month of the year, the bulk of the 
work now in hand being for repairs; but hens is a good deal 
doing in forgings. Railway material is more active, the princi- 
pal foreign customer at present being Ja which has been 
ordering railway wheels and other accessories very freely of late. 

In the file trade and in tools generally, the Russian market is 
taking large quantities, the Russian Government buying more ex- 
tensively than they have done for months. Other foreign 
countries, including Japan and China, are placing heavier orders 
for light and heavy edge tools. There is no improvement in the 
cutlery, silver, and plating trades, 


- 





NORTH OF ENGLAND. 
(From our own Correspondent.) 

THERE is at last some movement upwards in the prices of Cleve- 
land warrants and Cleveland Nos, 1 and 3; in fact, this week quite 
a little ‘‘ boom” has been in progress, a ‘‘ boom” altogether un- 
expected. It has come as a surprise, and there does not appear to 
be any good foundation for it. The only groundwork for it seems 
to be the more favourable commercial news from America, and 
legitimate traders therefore do not come forward to buy, because 
they believe the movement will collapse. It is thought that market 
manipulations in London have been the chief cause of the rise, and 
some traders believe that it is an attempt by the syndicate of 
holders of warrants to geta part of their heavy burdens transferred 
to other shoulders, An upward movement in prices generall 
comes with the latter part of August, but the circumstances whic 
bring that about are not present yet. Owing to the uncertainty 
only a few consumers are yet prepared to buy, except to satisfy 
immediate wants, 

Not since May has the price of Cleveland warrants been as high 
as the best which has been attained this week. Last week the 
buyers’ price was down to 45s. 3d. per ton. On Monday there was 
a rise of 3d., on Tuesday of 1s. 2d., and on Watesieg of 2d., 
making Is. 7d. in three days, and bringing up the price to 46s, 10d. 
cash. Certainly there has been no alteration for the better in 
trade sufficient to warrant such a rise. 

The — of No. 3 Cleveland G.M.B. pig iron has naturally 
followed that of warrants up, for it is the policy of the makers to 
keep their quotations just enough under that of warrants as to get 
the trade into their own hands, and they have a production quite 

ual to any demands that may be made upon it. The syndicate 
of warrant holders have up to the present been able to relieve 
themselves of little of the stock in their hands, and it is not likely 
that consumers will buy warrants when they can get makers’ iron 
at a cheaper rate. Last week No. 3 Cleveland G.M.B. pig iron 
could be bought at 45s. per ton for early f.o.b. delivery ; this week 
it has been quoted and sold at 46s., and No. 1 has risen to 47s. 6d. 
But the lower qualities have not been advanced, and that rather 
favours the idea that the rise in the higher qualities is the result 
of speculative rather than legitimate trading. Not more than 43s, 
will be given for No. 4 foundry, 41s, 9d. for No. 4 forge, 41s. 3d. 
for mottled, and 40s. 9d. for white. 

The improvement in Cleveland warrants and No, 3 has been 
accompanied by a substantial rise in the value of East Coast 
hematite pig iron, which is very welcome after the late steady drop 
in prices. Traders are dis to look upon this advance in 
hematite iron as brought about by legitimate causes; certainly 
speculation has not much to do with it, because there is practi- 
cally no speculation in this branch, as the stock held in the public 
stores is only 300 tons, and it has remained at that figure for about 
two years. The reports of the more active trade being done in all 
branches of the steel industry which consume hematite pig iron ars 
ey now having a good influence, and consumers are buying 
more freely than for several months, and are no longer confining 
their purchases to hand-to-mouth supplies, but are ordering for 
forward ee as it does not appear that they are likely to see 
easier prices. Towards the close of last week mixed numbers of 
East Coast hematite pig iron could be got at 53s. per ton, and 
58s, 6d. was readily taken at the beginning of this week, but now 
the figure has risen to 54s., and users are showing some anxiety to 
secure supplies. No. 4 is at 51s. 6d. per ton, which is 6d. rise this 
week. The ore merchants have failed to get 15s. 9d. per ton c.i.f. 
Tees for Rubio ore, and the quotations are back at lis. 6d. They 
stood out for a considerable time for 15s, 9d., but the consumers 
have evidently been too strong for them. Yet the freight from 
Bilbao to Middlesbrough has been further advanced, 5s. per ton 
being now the figure where not so long ago 4s, 6d. would readily 
be accepted. 

The exports of pig iron from the Cleveland district fall short of 
those of last month, but they are better than those of July in the 
previous two years. One reason why the shipments this month 
fall short of those of ‘last month is that the Glasgow Fair holidays 
have materially reduced the quantity of iron that Cleveland has 
been called upon to send to that district, the ordinary quantity 
being well on to 10,000 tons per week. A very satisfactory 
feature of the exports is that deliveries to the Continent, notwith- 
standing several drawbacks due partly to the drought, have shown 
considerable improvement. Deliveries both to Germany and 
Italy are increasing, and the political troubles in Sweden and 
Norway are not interfering with their demand for Cleveland iron. 
The total pig iron exports from the Cleveland district this month, 
up to 26th inst., reached 70,157 tons, as compared with 77,790 tons 
last month, 61,885 tons in July, 1904, and 61,675 tons in July, 1903, 
also to 26th. 

The stock of Cleveland pig iron in Connal’s public warrant 
stores continues to increase, and at a rate quite as rapid as that 
reported last month. This increase, it is now ascertainable, is 
chiefly in No, 3. It is noticeable that Messrs, Connal and Co, have 
adopted a new form of issuing their return of stock, giving greater 
detail, which must be of considerable assistance to those operating 
in Cleveland warrants. Heretofore, they gave in one lumpsum the 
quantity of Cleveland iron held by them, now particulars are issued 
of the quantities of each of the different qualities that are lodged in 
their stores. Up to within a few months ago it was unn to 
so distinguish qualities, because, as a matter of fact, No. 3 was the 
only ity that was put into the public warrant stores. But they 
then began to take in No. 4 foundry, and other qualities of Cleve- 
land iron, and it became necessary for operators in warrants to 
know how much of each quality there was in the stores, so that 
they might not deal in any quality and find that there was not 
enough in stock. The change has been made at the suggestion of 
the chief deaiers on the London and Glasgow exchanges, and is 
partly the outcome of the arrangement about what is now known 
as standard iron. Up till the early part of this year Connal’s never 
had any other — of Cleveland pig iron in their stores than 
No. 3. Yesterday they reported that they had 470,981 tons of 
No. 3 Cleveland ; 56,778 tons of standard iron other than No. 3, 

ractically No. 4 Cleveland foundry ; and 1010 tons of Cleveland 
iron that cannot be classed as standard iron, the total being 
528,769 tons, this showing an increase for the month of 20,930 tons 
and of 453,000 tons since July last year. 

The improvement in most branches of the finished iron and 
steel industries is undisputed, inquiry is still becoming brisker, 
and fair orders are being placed on the books of manufacturers. 
The best demand is for rails, plates, and bars, but producers do 
not yet see their way to advance the prices, which have remained 
unchanged for several months. The strike at Messrs, Dorman, 
Long and Co.’s Britannia Steel Works, Middlesbrough, seems to 
be as far off a termination as ever. The employers have offered 
that the wages in dispute shall be adjusted by arbitration, the men 
to go in on the new terms proposed, and the award shall be made 
retrospective, sothat they will get afterwards the difference between 
the new rates and those determined by an arbitrator. The men, 
however, refuse this, and they regard it as a grievance that the 
firm will not employ as many men as before the alterations ; also, 
they will not agree to a two o’clock Saturday, where hitherto they 
have left at noon. The firm, owing to this dispute have not been 
able to put their new and altered machinery yet into operation. 

The shipbuilding industry continues to improve, and prospects 
are better in several respects. The men, therefore, are not going 
to let their demand drop for increased wages. There is a report 
that a representative of Messrs, Armstrong, Whitworth and Co. 
has been in Japan on a business tour, and has secured important 
orders for ships and armaments, An instance of quick work is to 
be noted in connection with the Narragansett, a large oil tank 
steamer belonging to the Anglo-American Oil Company, which has 
been under repair at Messrs. Robert Stephenson and Co.’s new 
graving dock at Hebburn. It was noticed that the vessel’s pro- 
peller was fractured, and a new casting was put in hand with 
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Palmer’s at Jarrow on 5th inst. This was ready on the 2lst—in 
fifteen working days. While the casting was being made the 
steamer took in 1200 tons of bunker coals. On the 21st she was 
again dry-docked at Hebburn, and the new propeller boss fitted on 
the shaft. The vessel left the dry dock on 22nd, and sailed direct 
for New York. 

In the coal trade there is considerable improvement, more 
especially as far as the export demand is concerned, this being 
stimulated by the lower freights. Merchants are getting off their 
iron as quickly as possible. Some of the colliery firms cannot 
now sell for delivery before September, and have raised their 
quotations in consequence. The greater activity is most noticeable 
in the steam and gas coal branches, and some buyers of the latter 
want to purchase for delivery over the whole of next year. Not 
less than the present price for early delivery will be accepted for 
next year, and it is reported that some offers to pay 8s. f.o.b. have 
been declined. The coke trade is brisker, and there is no yielding 
in prices, nor is it likely that there will be as long as the number 
of blast furnaces in operation is not lessened. Foundry coke is 
at 16s. 6d. f.o.b., and medium coke at 15s. 6d. per ton, delivered 
at the Middlesbrough furnaces, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE markets have this week been generally characterised by a 
holiday feeling ; and, indeed, work has by no means been fully 
resumed at the time of writing. Manufacturers take advantage of 
the labour interregnum to effect repairs and improvements, and 
the workmen have on this occasion, in not a few instances, been 
tempted by fine weather to prolong their holidays. The result 
has been that business has been very quiet throughout the different 
departments of the iron and steel trades. 

While advices from the United States and Germany are alike 
more favourable, the improvement has so far had little influence on 
our markets. At the same time, there has been a slightly firmer 
tendency in pig iron, although it is not as yet apparent whether 
much additional business is likely to result. 

Cleveland warrants have sold in moderate quantity at 45s. 6d. 
to 45s. 7d. for delivery in a few days, and at 45s. 74d. to 45s. 8d. 
one month. There has been practically nothing doing in Scotch 
or Cumberland warrants, which are quoted 49s. 44d. and 55s. 44d. 
per ton respectively. : 

The inquiry for standard foundry pig iron has been slow, and 
this quality is quoted at 43s. 43d. per ton. 

Scotch hematite pig iron has been a little more wanted in the 
last day or two, but the business doing is still comparatively 
limited. Merchants quote for this class of iron 57s. 6d. per ton 
for delivery at the West of Scotland steel works. 

No fewer than ten blast furnaces have been temporarily damped 
out for repairs, the number left in blast being 76, compared with 
77 at this time last year. 

Prices of Scotch makers’ pig iron do not show much alteration. 
G.M.B., No. 1, is quoted at Glasgow 53s. ; No. 3, 50s. ; Carnbroe, 
No. 1, 54s.; No. 3, 50s. 6d.; Clyde, No.1, 56s. 6d.; No. 3, 5ls.; 
Gartsherrie, Calder and Summerlee, Nos. 1, 57s.; Nos. 3, 51s. 6d.; 
Langloan, No. 1, 60s.; No. 3, 53s.; Coltness, No. 1, 65s. 6d.; No. 3, 
53s.; Glengarnock, at Ardrossan, No. 1, 57s.; No. 3, 51s, 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 52s.; No. 8, 493. 6d.; 
Dalmellington, at Ayr, No. 1, 53s. 6d.; No. 3, 48s. 6d.; Shotts, 
at Leith, No. 1, 57s. 6d.; No. 3, 53s.; Carron, at Grangemouth, 
No. 1, 57s. 6d.; No. 3, 52s. 6d. per ton. 

The stock of pig iron in Glasgow warrant stores amounts to 
24,778 tons, of which 17,278 tons are ordinary Scotch warrant 
iron and 7500 tons standard foundry pigs. Shipments of pigs have 
been small, and there has been little iron going into store. 

The arrivals of Middlesbrough pig iron at Grangemouth in 
the past week amounted to 6167 tons, compared with 4149 in the 
corresponding week of last year, showing an increase of 2018 tons, 
but there is still a total decrease in these shipments since the 
a of the year amounting to 19,254 tons. 

e finished iron and steel works in the Glasgow district are only 
~ resuming, and there has been comparatively little business 
oing. 

A quiet business is being done in the various branches of the ocal 
trade. Household coal has been in poor request for home use, in 
consequence of a continuance of very fine weather. The shipments 
are considerably below the average, as a result of the holidays, The 
total clearances at the Scottish ports amounted to 145,584 tons, 
compared with 245,887 in the preceding week, and 157,286 in the 
corresponding week of last year. Prices of shipping coal are quoted 
without alteration. Manufacturing qualities are sold in small 
quantity, but the demand in a few days may assume something 
like its wonted proportions. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

SoME concern is felt in the South Wales district, by the effort of 
alarmists, to treat the alleged sale of Welsh coal to Germany as of 
national importance, and to bring legislative interference to bear 
on ‘“‘ deals” of Welsh coals. It is contended, in the best circles, 
that the working of the Neath coal by a German syndicate will be 
only of importance to the district. If a costly sinking, 900 yards, 
should result in the addition of a fine area of steam coals, well and 
good. At present the requirements for the Admiralty do not 
extend so far west. What the coalowners deprecate is that any 
hampering of trade should take place. They want a free hand, 
and have as much as they can do with labour troubles and 
prospects, 

Steam coal continues to be inactive. This coalowners admit is 
the natural reaction after the brisk war demand; but it is dis- 
ap EOE an alteration for the better would be welcomed. 
Sales of t steam of the finest Admiralty selection, it was 
stated on ‘Change, Cardiff, this week, have n freely offered 
under 12s, 6d. Buyers probably hope that prices may get into 
the lls. groove, but this is not likely. The restriction in the 
demand for large has increased the price for small steam, and 
sales at 9s. 3d. are recorded. Latest prices this week are as 
follows :—Best steam, 12s. 6d. to 12s. 9d.; best seconds, 12s.; 
seconds, 11s. 6d. to 11s. 9d.; drys, 11s, 3d. to 11s, 6d.; best smalls, 
9s, to 9s, 3d.; best ordinaries, 8s. 3d. to 8s, 6d.; seconds, 7s. 6d. 
to 8s.; inferiors from 7s. 3d. Monmouthshire semi-bituminous 
coal :—Best large, 1ls. 9d. to 12s.; best ordinaries, lls. 3d. to 
lls, 6d.; seconds, 10s. 6d. to 1ls. House coal :—Best, 14s. 9d. to 
15s.; best ordinaries, 12s, 6d. to 18s. 6d.; seconds and other kinds, 
10s, 6d. to 11s.; No. 3 Rhondda, 13s. 9d.; brush, 11s. 9d.; No. 2 
Rhondda, 9s. 6d. to 9s, 9d.; through, 8s. 3d. to 8s, 6d.; small 
7s. 3d. to 7s. 6d.; patent fuel, 13s. to 13s. 6d. Coke :—Furnace, 
16s. to 16s. 3d.; foundry, 17s. 6d. to 21s. 6d. Pitwood, 20s. 
Slight fall owing to shortage of wagons. Monmouthshire coal 
remains a strong and healthy market. 

In the anthracite district trade is fairly good. Prices are steady 
and bookings for next month satisfactory. Rubbly culm are a 
shade easier. Latest Swansea prices are:—Best malting, 19s.; 
second, 16s.; big vein, 11s. 6d. to 12s.; red vein, 9s. 3d. to 9s. 6d.; 
cobbles, 15s,; nuts, 16s. to 17s.; peas, 1ls.; rubbly culm, 5s. 9d. to 
6s.; duff, 3s. 9d. to 4s. Steam coals, 12s. to 12s. 6d.; seconds, 
10s.; small, 6s. to 7s.; No. 3 Rhondda, 13s. 6d. to 14s, Patent 
fuel, 11s. 6d. 

Swansea Harbour reports are to the effect that considerable 
activity is being shown; the total last week was in excess of 
100,000 tons, or an increase of 30,000 over corresponding week. In 
coal, exports were 58,644 tons and patent fuel 12,465 tons. France 
was a large buyer ; coal 26,118, patent fuel 4115. Russia figured 
for 1500 tons of the latter ; no coal. 

Port Talbot continues on the improving scale. Last week the 





exports totalled 28,430 tons, or an increase of 7413 tons over the 
previous week, 

At Newport a busier condition prevails. Cardiff this week is 
increasing its coal exports to Buenos Ayres, four cargoes going on 
Tuesday. Port Said, Cape Town, and Venice figured also for large 
cargoes, On ’Change the ena oy prevails that after the Bank 
Holiday an improvement is likely to take place. As the holiday 
approaches a slight hardening in price is evident, which it is hoped 
will be continued. Important contracts keep aloof. These now 
are not expected to come into prominence until the autumn. The 
Pwllbach Company has been registered at the popular figure of 
£1 shares. Registered office at Swansea, and the subscribers 
include several Derby capitalists. 

Speculation is active in respect of the meeting this week of 
various railway companies. It is thought that the Taff dividend 
will be 33, as compared with 4 last year. Barry is likely torank at 
8 to 9, the Rhymney at 84, Vale of Glamorgan 4 or 4,4. 

With regard to the Cardiff Corporation, the new stock, £600,000, 
to be issued will bear interest at 34 per cent. This is following in 
the steps of the successful issue of the Bristol 34 per cent. loan. 

There are few items of interest in respect of the iron and steel 
trades. Newport continues its imports of billets from Germany ; 
one large cargo came in last week. Pig iron continues to arrive at 
Welsh ports from Scotland, Middlesbrough, and other quarters. 
Last week Swansea received over 2000 tons. Blaenavon continues 
its importations of ore ; 3000 tons received last week. Exports of 
rails ee no falling off. Last week 5500 tons went from Newport 
to Auckland, Wellington, and Port Chalmers. Colonial and 
foreign demands keep up a busy condition of things at Dowlais, 
fully 10,000 tons being turned out last week. Heavy steel sleepers 
are figuring in the make of late, and Guest, Keen and Co. are 
importing largely from Almeria, From Liverpool 200 tons steel 
billets have come in for tin-plate districts. At Swansea Cleveland 
pig at last meeting showed an advance of 6d. Stocks continue to 
nerease. Tin-plate bars are reported firmer. 

In finished iron and steel there is little alteration, but hardening 
tendency shown. Closing prices Swansea mid-week were as 
follows:—Glasgow pig iron, 49s. 6d.; Middlesbrough No. 3, 
46s. 94d.; hematite warrants, 55s. 6d.; Welsh bars, £6 to £6 2s. 6d.; 
sheet iron, £7 10s. to £7 12s, 6d. Steel sheets the same. Steel 
rails, heavy, £5 5s, to £5 10s.; light, £6 5s. to £6 103.; Bessemer 
steel tin-plate bars, £4 5s.; Siemens best, £4 7s. 6d. 

At the tin-plate works the men have been hampered a good deal 
by the great heat ; still there was a fair make during the week of 
76,759 boxes, of which 70,403 boxes were shipped, leaving 179,334 
in stock. In block tin there has been an advance of £5 per 
ton. Price now is £148 7s, 6d. Spelter remains at £24 ; lead, 
£145 ; copper at £67 7s. 6d.; and iron ore at 14s. 3d. 

Tin-plate makers say that the prices of tin-plates should be at 
least 1s. to 1s. 6d. higher, and, as block tin is sti!] advancing, the 
following prices are sure to be affected :— 

Bessemer steel coke, 11s. 9d. to 12s.; Siemens coke finish, 12s. to 
12s, 3d.; ternes, 21s. 6d. to 24s.; best charcoal, 14s. to 14s. 6d. 
Big sheets for galvanising, 6ft. by 3ft. by 30 G., per ton, £8 7s. 6d. 
to £8 10s.; finished black plates, £8 10s. to £8 ibs. 6d. 

In the Swansea Valley business is flourishing. Russian sheets 
are again in good demand for the oil trade. American require- 
ments indicate a falling off. Steel output a good average. The 
copper and spelter industries are in full work. Demand for 
Ras th acid much lessened, the reason assigned on ’Change 
being that large quantities of tin-plate now only require once 
pickling instead of twice. 

In coal circles, principally at Cardiff, the question of the Con- 
ciliation Board is now being discussed, and ‘‘ Mabon’s” advocac 
noted. Iam glad to hear more favourable accounts of his health 
than have been current of late. He is now reported out of danger, 
and in due time will be able, I hope, to take an active part in the 
stirring questions ahead. His known leaning towards peaceful 
conditions is much to be commended. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 11th. 


Tue largest sale in standard Bessemer pig iron this week was a 
lot of 15,000 tons contracted for by a Pennsylvania steel company. 
This activity has been accompanied by a scattered buying for basic 
iron and the buying of small lots of forge iron, with greater activity 
for Alabama and Virginia iron, on a basis of prices prevailing a 
week ago. Cast iron pipe is in active demand once more, and this 
has led to the buying of emergency lots at good prices. There are 
inquiries for pipe iron on the market which will lead to business in 
a large way ina few days. The bulk of iron that is purchased at 
this time is for July and August delivery. At Chicago about 
12,000 tons of iron were purchased within a week for all manner of 
purposes, and there are inquiries from many other cities which lead 
to the presumption that a reviving demand of pig iron is now near 
at hand. The impression prevailed two or three weeks ago that the 
market was in sight of a summer lull that might bring about a 
depression in pig iron quotation, but that anticipation on the part 
of buyers will not be realised if the present urgency of inquiries 
should continue a few days longer. The large pig iron brokers 
throughout the interior are taking a more hopeful view of the 
situation, and concessions which were offered as late as ten days 
ago have been suddenly withdrawn. 

A great dealof engineering work iscoming up, and the magnitude 
of this business is imparting an undertone of strength of both the 
iron and steel market. A fleet of ore-carrying boats is to be built 
on the lakes, and the contract for the initial boat has just been 
placed. Its capacity will be 10,000 tons. Lake tonnage will be 
very largely increased within the next six months. Building 
activity is absorbing a large amount of material. During the first six 
months of this year 6378 buildings were projected in this city, in- 
volving an estimated outlay of 113,096, dollars, as compared with 
4094 buildings for the first half of last year, on which the sum of 
63,611,868 dollars were expended. 

It is estimated that the copper output for Utah during the t 
month was 6,000,000 lb. in round figures, making a total produc- 
tion for the first six months of over 30,000,000lb. There is an 
active demand for — for forward delivery. At Boston it is 
reported that 20,000,0001lb. have been purchased for September 
and October delivery, but this report is accepted with doubt until 
it can be verified. ‘The actual quantity purchased is believed to 
be much less. Another rumour is that the Chinese have purchased 
8000 tons of copper, but the fact is that they are asking for the 
delaying of shipments of copper already purchased until August. 
The demand for lead continues fair, and the spot price is 4-55, 
Active demand is reported at various points in the interior for 
structural material for bridge building and general construction 


purposes, 
New York, July 18th, 1905. 
The midsummer activity in the steel market is a surprise to all 
makers who have been counting upon the usual dull period. 
Buyers seem to be springing up in all directions, many of them 
wanting material for delivery between now and October Ist, while 
many are arranging for deliveries during the remaining three 
months of the year. Thesteel rail mills are booking numerous 
orders, and the new rail mill of the Kepublic Iron and Steel Com- 
ny, which began operations on Sunday night, and turning out 
Foo tons per day, has work enough to keep it going double turn 
for two months. Besides the activity in rails, and a large business 
in structural shapes during the past two days, the makers of steel 
plates have inquiries on hand, looking for the probable closing 
within the next two or three weeks, of orders aggregating close on 
100,000 tons. All branches of the steel industry are in sight of 
an unusually active midsummer demand, and in consequence of 
these evidences of vitality, the weakening in prices which mani- 
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fested itself late in June has disappeared. All engineering and 
construction plants are quite busy. The United Cast Jron Pipe 
Company has just placed an order with Alabama furnaces for 
26,000 tons, and orders for Nos. 1, 2, and 3 southern iron now in 
hand, in all foot up something over 50,000 tons. The reports 
received at the various pig iron offices, while showing great 
activity, do not reveal the entire situation: It is believed that 
during the remainder of this month a number of new require. 
ments will come to the surface, and that stringency will manifest 
itself when it comes to fixing the dates for delivery during October 
and November. 

Railroad building is now being rushed forward actively, and the 
construction of lake craft at lake ports is being pushed along 
as fast as the maximum capacity of the yards will permit. The 
American Bridge Company continues to be a heavy buyer of bridge 
iron, and even the bar and sheet mills are booking heavy orders 
for autumn delivery. 

The copper market shows signs of activity, and —— smelters 
are buying for distant deliveries from both sides of the Atlantic, 
Casting grades are quoted at 14-75 dols. ; lake and electrolitic, 
15 cents; shipments of copper for export for the Bs 16 days, 
9835 tons, The ep for July will exceed 20,000 tons, 

This change in the policy of domestic consumers of copper is 
based upon the pretty thorough understanding of the situation, 
The statistical position of ——- is very strong. The exports of 
copper during June were 22,296 tons, and for the first six months 
of the year, 129,801 tons, or at the rate per month of 21,634 tons. 
The output of sheets and tin-plate by the Tin-plate Trust exceeded 
the output for the same time last year by 40 per cent., or 550,000 
tons. The output of the Tin-plate Trust this year is estimated at 
1,000,000 tons of tin-plates and tin sheets. The report from rail- 
roads show in gross —- for six months a gain of 55,000,000 
dols., the influence of which is pronounced upon all associated 
interests. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market active, and for prompt and forward shipments 

rices rule firmer. House coal quiet, owing to the warm weather, 

he quantity of coal ship for the week ending July 22nd was 
73,720 tons—foreign 61,400 tons, coastwise 12,320 tons. Imports 
for week ending July 25th :—Iron ore, 13,535 tons ; pig iron, 1590 
tons ; steel bars, &c., 6485 tons ; scrap, 305 tons; pitwood, 3664 
loads. 

Coal :—Best steam, lls. 6d. to lls. 9d.; seconds, 10s. 6d. 
10s. 9d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 8s, 3d.; 
colliery, small, 7s. to 7s. 6d.; smiths’ coal, 9s. Pig iron :—Middles- 
brough, No, 3, 46s. 9d. buyers. Ironore:—Rubio, 14s. 3d. to 14s. 6d.; 
Tafna, 15s, 3d. to 15s. 6d. Steel :—Rails, heavy sections, £5 5s. to 
£5 10s.; light ditto, £6 5s. to £6 10s., f.o.b.; mer steel tin- 
plate bars, £4 5s.; Siemens steel tin-plate bars, £4 6s. 6d., all 
delivered in the district, cash. Tin-plates:—Bessemer steel, 
coke, lls. 9d. to 12s.; Siemens coke finish, 12s, to 12s, 3d. __Pit- 
wood :—19s. 9d. to 20s., ex =. London Exchange Telegrams :— 
Copper, £67 7s. 6d. to £67 15s.; Straits tin, £149 7s. 6d. to 
£119 16s, Freights quiet and rates slightly easier. 


THE 








Tue Croydon Corporation, which not long ago had to 
pay £250,000 for the Lambeth Water Company’s undertaking in 
Croydon, under the Metrorolitan Water Act, has decided to pro- 
mote a Bill in Parliament for —- the town with an increased 
supply of water. The cost of the scheme will be £260,000. The 
Committee also recommended a supplementary scheme for soften- 
ing the water at a further cost of £40,000; but this proposal was 
not proceeded with. 

New MARINE PROMENADE AT BLACKPOOL. —T hat enterprising sea- 
side town, Blackpool, is this week celebrating the completion of 
the works of construction on the sea front which have been 
developed for years. The sea defence works and marine pro- 
menades which were inaugurated on Tuesday have cost almost 
£450,000. They were completed in two sections, the northern 
portion occupying about 1270 lineal yards, and the southern por- 
tion about 3170 yards. The intervening portion to be completed 
is 400 yardsin length. Thenorth shore works and promenades 
were n in August, 1895, and completed in July, 1900, the cost 
being £150,000. e promenades, constructed in tiers, are thrown 
open toall. The lower footway is 24ft. above the point at which 
the new sea wall meetsthe shore. Above itisab middle walk, 
and still higher is another footway, bordered by the carriage drive 
and tramway. ‘The other section of the work which has been 
finished is the central and southern sea defence works and pro- 
menades. The works were begun in May, 1902; and have been 
completed as far as the north pier, at a cost of about £300,000. 
The promenade includes in the 354 acres covered by the entire 
works many acres reclaimed from the sea. The concrete and sand 
filling in the sea wall and surface works occupy 610,000 cubic 
yards ; 278,000 tons of cement, gravel, and shingle have been used, 
and the area covered by the basalt stone in the sea wall is 31,685 
square yards. The new promenade is 80ft. wide; side by side 
there arean easterly footway, acarriage drive, anisland footway, and 
a tramway track. The works have been carried out by Mr. J. 5S. 
Brodie, the borough engineer, and his predecessor, Mr. Wolsten- 
holme. 

Roya Society or Mininc StupDENTS.—The annual meeting of 
the British Society of Mining Students was held at the Royal 
Victoria Hotel, Sheffield, on the 21st inst. This society was 
founded in Sheffield nearly thirty years ago, and has now a 
membership of over 300 students in various parts of the United 
Kingdom. Mr. Harry Rhodes, of Sheffield, was unanimous! elected 
president for the ensuing year. Mr. Rhodes, in taking the chair, 
alluded to the formation of the Students’ Society at the Nunnery 
Colliery Company’s offices in Sheffield, in 1876, by five gentlemen, 
four of whom were then pupils of Mr. Bainbridge at the Nun- 
nery, and one at Aldwarke Main. Since then the Society had met 
in Sheffield in 1885, and again in 1897. In 1876, when the Society 
was started, the output of coal in Yorkshire was about 15,000,000 
tons per annum. Now it is about 30,000,000 tons. In 1876 the 
deepest pit was Hoyland Silkstone—500 yards—and 1000 tons a 
day was reckoned an enormous output. In 1897, when the 
Society last visited the district, the Hickleton Main and Rother- 
ham Main collieries had been completed each to a depth of about 
600 yards, and drawing 2000 tons a day. Now, in 1905, several 
other new pits have been sunk to much greater depthe, and in- 
stead of 2000 tons a day ny re ag pe output, people were 
now talking about getting tonsa day. The President added 
that the development of the South Yorkshire Collieries certainly 
afforded the students something worth inspection, which they 
would have an opportunity of making during their visit. The 
vice-presidents were elected as follows:—Mr. Wilkingon, Scotland; 
Messrs. Bradford and Hodges, Yorkshire; Mr. J. W. Fryar, 
Notts; Mr. Hugh Bramwell, Monmouth and Wales; Mr. G. E. J. 
McMartrie. Somerset; Mr. Henry Palmer, Northumberland and 
Durham ; Mr. Sydney A. Smith, Lancashire ; Mr. A. W. Graze- 
brook, Staffordshire ; Mr. Deakin, Gloucestershire ; Mr. Rk, A. 8. 
Redmayne, Warwickshire; and Mr. Little, London. The members 
of the Society afterwards proceeded to the Technical De tment 
of the Sheffield University College, where they ins the en- 
gineering, electrical, and chemical laboratories, conducted by 
Professor Hardwick and assistants. In the afternoon they visited 
the Hadfield Foundry Company’s Hecla Works at Tinsely. The 
following day they visited Rotherham Main Omer, belonging to 
John Brown and Co., Limited, Sheffield, and the ilverwood pits 
of the Dalton Main Collieries. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


DEMAND and inquiry on the Silesian iron market have been quiet 
during the week, and makers are not pes many orders just at 

resent, but they are fairly sold forward, and stocks generally are 
iow. Some apprehension is felt as to the future of the Silesian 
Steel Convention, rumours being afloat of a disinclination of some 
of the large Silesian works to belong to the Convention after the 
lst of October. An uncertain feeling has been noticeable, in con- 
sequence of this, here and there, and a quiet, even languid, 
business was done in a few trades. In merchant bars, for instance, 
only the most urgent requirements are being covered. Hoops are 
in better request than before. Girders sell pretty freely, and the 
condition of the plate and steel trade is satisfactory, having 
steadily improved since last month. The same may be told of the 
construction shops and the railway department. Some large 
orders in sheets have been obtainable, only prices are still low, and 
want improvement badly, Pig iron has remained in good call, and 
shows much firmness, 

A favourable condition prevails in the different departments of 
the Rhenish-Westphalian iron industry, and the increasing number 
of orders coming in shows that consumers begin to cover their 
requirements for autumn ; the liveliness in trade connected with 
these autumn purchases will help to stiffen prices, which, until 
now, were somewhat low, and anything but satisfactory, yielding 
only a very small profit. The Steel Convention will maintain the 
old prices during the fourth quarter. From the iron ore 
market good accounts are given, a steady and satisfactory demand 
causing prices to stiffen. Pig iron is in a good condition, being 
well and regularly inquired fur. A strong demand comes in for 
semi-finished steel. The bar trade has been less active than for- 
merly, and in sheets, too, an abatement in demand could be 
noticed, while plates are weil inquired for at fair prices. The 
wire trade is influenced by the uncertainty prevailing with regard 
to the future of the Convention, and is therefore weak. 

Siegermnd ironmasters are doing a fair trade, although mostly 
of a hand-to-mouth sort ; large contracts being scarce, the present 
demand is anything but extensive, but regular, and sufficient to 
keep the mills well occupied for some weeks, and prices con- 
sequently remain firm, though without a rising tendency. 

here is talk of a large iron and steel works that is shortly to be 
built in the Lippe district, in Westphalia, that part having been 
selected because coal is to be found there. 

On the coal market in Silesia a lively trade is still done, 
both engine and house coal selling freely ; from Austria-Hungary 
dealers and consumers purchase freely, and coke too is in very 
good call. 

From Rheinland-Westphalia favourable accounts come in with 
regard to the coal trade, deliveries to the Rhine harbours being 
pretty extensive ; sales principally are, of course, in engine classes 
of fuel, but in some sorts of house coal a good business has likewise 
been done, Consumption in coke is so strong that the reduction 
in output of 23 per cent. need not be maintained in July. 

Pig iron in Austria-Hungary meets with ready demand, and 
sales in malleable iron continue pretty large. Girders also have 
still been well inquired for, as there is much life stirring in the 
building department. Plates and sheets of every description are 
in fair demand. The locomotive factories are, for the greater 
part, better employed than at this time last year, while the wagon 
factories are only partially well employed. 

Deliveries in coal are fairly heavy in Austria-Hungary, and the 
coal and coke trade is generally in a favourable condition. 

In Belgium the dispropertion between the prices for raw and 
manufactured iron has me more marked still, and an irregular 
business is done. A change for the better is generally expected 
for autumn. 

On the Belgian coal market an upward inclination can be 
noticed in prices here and there. The business done in coke has 
remained steady as before. 

No change of any importance can be noticed in the position of 
the French iron and steel industry ; if anything, the tendency was 
just a trifle less firm than previously, but quotations are the same 
as before. 

In coke a fairly good business has been done during this week 
and the last. 








LAUNCHES AND TRIAL TRIPS. 





ARMANISTAN, steel screw steamer ; built by, Messrs. David and 
William Henderson and Co., Limited ; to the order of, Messrs. 
Frank C. Strick and Co., Limited ; dimensions, 371ft , 50ft. 3in. 
by 27{t 6in ; engines, triple-expansion, 25in., 4lin., 67in. by 45in., 
pressure 1801b.; constructed by, builders ; launch, July 13th. 

Hops, twin-ecrew ferry steamer; built by, Messrs. Mackay 
Brothers ; to the order of, Mra. McLeod and Sons, Alloa ; dimen- 
sions, 63ft. between perpendiculars by 23ft. by 5ft. Gin.; to carry, 
800 passengers ; engines, compound, 7in. and l4in. by 10in , pres- 
sure 120 lb.; constructed by, Aitchison, Blair and Co., Clydebank ; 
launch, July 13th. 

ARRAN, steamer ; built by, Earle’s Shipbuilding and Engineering 
Company ; to the order of, the Hull Steam Fishing and Ice Com- 
pany, Limited; a speed of 10 knots was attained ; trial trip, 
July 17th. 

HARLEY, steamer ; built by, Messrs. Furness, Withy and Co., 
Limited ; dimensions, 357ft.; engines, triple-expansion, 24in., 
39in., 66in. by 45in., pressure 1801b.; constructed by, Richard- 
sons, Westgarth and Co.; launch, July 17th. 

CAMERON, steel screw steamer ; built by, Irvines Shipbuilding 
and Dry Docks Company, Limited ; to the order of, Mr. K. McD. 
Cameron, West Hartlepool ; dimensions, 336ft., 47ft. by 24ft. 10in.; 
engines, triple-expansion, 24in., 38in., 64in., 42in.; pressure 
160 Ib ; constructed by, Richardsons Westgarth and Co.; launch, 
July 18th. 

RAVENSTONE, steel screw steamer ; built by, Blyth Shipbuilding 
Company, Limited ; to the order of, the Red ‘‘R” Steamship 
Company, Limited ; dimensions, 343ft., 47ft. 3in. by 24ft. 5in.; 
engines, triple-expansion ; constructed by, Messrs, Blair and Co., 
Limited ; launch, July 18th. 

PARKLANDS, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Company ; to the order of, Mr. R. Hardy, West 
Hartlepool ; dimensions, 351ft., 48ft., 23ft. 2in.; engines, triple- 
expansion, 23}in., 39in., and 64in. by 42in., pressure 180 ib.; con- 
structed by, Messrs. Blair and Co., Limited ; a series of runs was 
made, anda mean speed of 11 knots attained. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE Cockerill Company has received an order for a reversing 
rolling-mill engine like that exhibited at Litge, but of 6000 instead 
of 10,000 horse-power, for the iron and steel works of the Société 
Anonyme Sombre et Meuse at Anzin, Nord, France. 

At the Staffordshire Agricultural Society’s Show at Walsall, 
July 19th and 20th, Blackstone and Co., Limited, of Stamford, were 
awarded the silver medal for their oil engines and pumps, and at 
the Coquetdale Show at Morpeth, July 20th, the silver medal for 
their new patent swath turner and collector. 

Mr. J. Ernest Muir, M.I.N.A., of 105, West George-street, 
Glasgow, has arranged to take into partnership Mr. Henry E. 
Tilston. The business will in future be carried on under the 
name of Muir, Tilston and Co, 








BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by J AMES D. ROOTS, WI. Mech, £. 


When an i: tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obt 1 at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the accept of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 


STEAM ENGINES AND BOILERS. 


17,970. August 18tb, 1901.—IMPROVEMENTS IN DISTRIBUTING 
VALVES FOR STEAM AND OTHER FLUID-PRESSURE ENGINES, 
David Roberts and Henry Charles Anstey, Spittlegate Iron- 
works, Grantham. 

This invention is especially applicable to feed pump slide valves. 
There are three figures, of which Fig. 1 is a aa § section of a 
steam pump cylinder provided with the improved valve. The 
annular spaces / and 7 are always in connection with the steam inlet, 
and the annular spaces j and & with the ports d and e, while the 
annular passage m always connects with the exhaust. The valve 
consists of two parts, namely, the main valve x and the auxiliary 
valve o, the former dis'ributing steam to the cylinder, while the 
latter governs the motion of the main valve. The rod x! prevents 
the valve x from rotating ; p, p', p*, p3, are four cylindrical bearing 
surfaces on the valve x, between which are the annular spaces 4, 
7, 72. The surfaces p! and p? control the passages j and /, and 
thereby the ports ¢ and +. The end surfaces of the main valve 
serve as pistons, the auxiliary valve distributing steam to the same 
causing the main valve to move alternately from one extreme 
position to theother. The auxiliary valve o, which is in the form 
of a cylindrical rod, is rotated about its axis through a suitable 
angle at or near the ends of the stroke of the piston [S the motion 
of the latter. The auxiliary valve o is provided with grooves ¢, , 
three of each being preferably provided. Ports u and w! lead 
from the spaces 4 and 4 to the interior of the valve x, and are so 
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Fig.! 


arranged that when the ports uw are opposite the grooves ¢ the 
lower series u! are opposite a plain part of the auxiliary valve and 
are so blanked. Ports v and ¢', arranged in two rows, similarly 
pass from the space q! to the central space in the main valve, these 
ports being so arranged that when one row of ports is opposite a 
groove in the auxiliary valve the other row is blanked by a plain 
surface. The ports wu and 1! distribute steam to the ends of the 
main valve alternately, and the slots v and wv! connect the ends of 
the main valve to the exhaust pert alternately whereby the main 
valve is made to move when the auxiliary valve is rotated about its 
axis. The auxiliary valve o is in the form of a cylindrical rod or 
spindle, which passes through the centre of the main valve x, and 
is rotated about its axis through a suitable angle, at or near the 
ends of the stroke of the piston, by the motion of the piston-rod 
itself, through the medium of suitable link mechanism or gearing. 
The mechanism shown for this purpose comprises the link 71, bell- 
crank lever r?, link 7°, and a tappet rod 74, to which rod are 
attached twotappe s7°, only one of whichisshown. These tappets 
7 are actuated slightly before the end of each stroke by the striker 
s attached to the steam piston c.—June 29th, 1905. 


2571. February 8th, 1905.—IMPROVEMENTS IN SLIDE-VALVE 
MECHANISMS FOR STEAM ENGINES, Frank E. Smith and Charles 
T. Russell. both of Mansville, New York, U.S.A. 

This invention relates to slide-valve mechanism for engines, 
more especially for locomotive engines. The principal object of 
the invention is to provide a slide-valve mechanism comprising 
separate inlet and exhaust valves, and means for reducing the 
stroke of the inlet valve without diminishing the stroke of the 
exhaust valve, and thereby reducing the rate of exhaust from the 
engine cylinder. There are fifteen figures, Fig. 1 being a part 
sectional elevation of one of the locomotive cylinders and the 
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valves and valve gear connected therewith; 44 are inlet ports 
leading into the passages 5, which terminate in exhaust ports 6 near 
the middle of the valve seat 3; 8 is the inlet valve, the interior of 
which is cut out to provide space for the reciprocation of the 
exhaust valve 9 which co-operates with the exhaust port 6. The 
inlet valve 8 is reciprocated by the hollow rod 10, and the exhaust 
valve by the valve rod 14 working through therod 10 and through the 
gland 15. The rod 10 is connected with a frame 16 attached at its 
rear extremity to a rocker 17 carried by a shaft 18 journaled at 
the rear of the rock-shaft box 19. The rod 14 is joined with a 





rocker 20, likewise journaled on the box 19. The rockers 17 and 
20 are connected with sliding blocks 22 and 23 respectively, which 
slide in links 24 and 25 respectively. The saddle of the link 24 is 
connected with the curved arm 26 of a bell-crank lever mounted on 
the shaft 27, the other arm 23 of which extends upwards and is 
connected through a link with the reversing lever rod. The saddle 
of the link 25 is connected with the arm 31 of a bell-crank lever on 
the shaft 32, the other arm 33 of which is connected through a 
link 34 with a sliding casing mounted for reciprocation upon a bed 
and containing locking mechanism. This casing is adapted to be 
reciprocated by the reversing lever rod. The two excentrics 37 38 
are arranged toimpart oscillatory movement in opposite directions 
to the links 24 and 25 respectively. Reversing mechanism is 
arranged for each valve and a reversing lever, common to both 
reversing mechanisms, is provided.—June 29th, 1905. 


TURBINES. 


16,666. Jnly 28th, 1904.—IMPROVEMENTS IN OR RELATING TO_THE 
BLADES OR VANES OF FLUID-PRESSURE TURBINES, James 
Cooper, Conrad Regenbogen, William J. A. London, James N. 
Bailey and Athol W. Clarke, all of the British Westinghouse 
Electric and Manufacturing Company, Limited, Trafford Park, 
Manchester. : 

Various methods have been adopted for assembling turbine 
blades in their proper relative positions and securing them on a 
turbine wheel, as for instance by undercut groove, by extensions or 
feet formed in one piece with the blade or by spacing pieces of 
soft metal caulked into the groove. The outer ends have been 
stayed or held by a wire passing through holes, and also by a rod 
of dovetailed section passing through dovetailed notches. There 
are six figures. Fig. 1 shows one of the improved packing or 
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spacing pieces 8 made in hard metal, and Fig. 3 shows the pieces 
in position between the blades. The spacing pieces are made to 
fit firmly in and be retained in the groove 5. They are provided 
by punching with the projection 9 on one face and a depression 10 
upon the opposite face with a blade between them, so that when 
the packing piece is driven along the groove 5 the projection is 
forced into the bottom of the blade, and locks it in place. The 
ring of blades is completed by forming the last spacing piece of 
soft metal, which is inserted into the groove 5 after fitting the final 
blades and then caulked.—June 29th, 1905. 


STEAM TRAP. 


17,801. August 16th, 1904.—IMPROVEMENTS IN CONNECTION WITH 
Stream Traps, David M. Nesbit, 12, Great James-street, 
Bedford-row, London, W.C. 

The object of this invention is to provide a simple form of trap 
that can be used in connection with a range of steam piping, or 
for radiators, heaters, &c., where economy of space is an advan- 
tage. There are three figures. Fig. 1 is a longitudinal section. 
The casing a has an inlet / for connection to the steam main or 
other system to be drained, a thermostatic member which serves 
to open or close a valve f within the casing g when subjected to 
variations of temperature such as arise between the formation of 
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water and the passage of steam in any apparatus. 
placed within a tube c provided with numerous perforations d 
which allow the water to pass to both sides of the tube and thus 
rapidly to transmit its temperature to it, the water passing out past 
the valve f when opened. The rod e¢ is carried at one end ona 
cap at the end of the perforated tube, while the other end is 
secured to the valve f, so that the valve can be screwed up and 
down on the end of the rod ¢ to adjust its position. The rod e is 
preferably of iron, and the tube ¢ of copper. The valve is 
adjusted by the spindle % passing through a stuffing-box, and on 
the end of the spindle is mounted a hand wheel / with a pointer / 
working against the graduated disc j. On the valve head is 
provided a slot in which fits the bar or pin i screwed into the end 
of the spindle h.—June 29th, 1905. 


ROAD MOTOR VEHICLES. 


11,351. May 17th, 1904.—IMPROVEMENTS IN AUTOMOBILES, John 
H. Chambers, 31, Acre-lane, Brixton, and Robert M. Chambers 
and Charles E. Chambers, both of Cuba-street, Belfast. 

This invention comprises the following improvements :—The 
attachment of the back axle to the car by means of a triangular 
under-frame, enabling the chain to be tightened from one point ; 
means for protecting the chain and supporting the engine shaft 
and back axle against the chain pull; improvements in change 
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speed gear, in the carburetter, the steering gear, and in the pro- 
vision of a third removable seat. There are fifteen figures, of 
which Fig. 2 isa plan of the first described improvement. A tri- 
angular under-frame is fitted, which comprises the back axle a 
forming the base of the triangle, and two tie rods / ) converging 
to a casting c, forming part of the front end of the chain or gear 
case d. The casting c is split, and has a tightening bolt ¢ for 
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causing the split end c to clamp or release a bush /, which is internally 
ed to receive the end of the gear case. The bush is free to 
oscillate to allow the back axle to accommodate itself to inequalities 
of the road. The rearend of the case d is made in two 
t &, bolted together so as to enclose the change speed gear. Suit- 
able sliding inspection covers / / are fitted on the gear case. The 
gear case thus forms a king post or strut to the triangular under- 
frame, and by means of the screwed bush f the chain may be 
adjusted, the bush having holes in its outside collar to facilitate 
rotation by a lever. To adjust, the clamping bolt ¢ is slackened. 
There are two coiled springs p p, one on each side, connecting the 
body with the gear case. The engine * is mounted on the main 
frame m, the crank shaft h having bearings ¢ 9.—June 29th, 1905. 


11,526. May 19th, 1904.—IMPROVEMENTS IN OR RELATING TO 
MOUNTINGS OR SUSPENSIONS FOR ROAD WHEELS OF VEHICLES, 
Charles W. Fulton, The Glen, Paisley, 

The object of this invention is to so suspend the axles upon the 
road wheels as to tend to prevent shock or jolting caused by an 
uneven road surface from being transmitted to the body of the 
vehicle. There are twenty-seven figures. Fig. 1 is a sectional 
elevation of one form of the invention as applied to the steering 
wheel of acar. The rcad wheel A is mounted on the axle arm B, 

ing a hollow bearing sleeve b, through which passes a guide 
or pivot pin E carried in a bracket C. The bracket C is rigidly 

secured to the axle F, connected to the vehicle by elliptic springs G. 

Between the sleeve ) and the upper jaw c of the bracket is arranged 
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Fig.1. 
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ainst the action of which the wheel moves 
upon the pivot pin Rubber cushions d are fitted for the top of 
the spring to bear against. A projection J? is formed on the 
sleeve b, to which the lever or rod H of the steering mechanism is 
connected. The axle arm B is inclined in order to bring the centre 
of the pivot E approximately over the point of contact with the 
roadway. Shock or vibration is thus absorbed by the spring D, 
which permits greater movement of the wheel than the ordinary 
elliptic springs G, and, as the spring D does not synchronise with 
the spring G, the parts will quickly but gradually come to rest 
after passing over an obstruction, and less movement is communi- 
cated to the body of the vehicle.—June 29th, 1905, 


a coiled spring D, 


GAS PRODUCERS. 


18 214. August 23rd, 1904.—IMPROVEMENTS IN CONNECTION WITH 
Gas PRODUCERS, G, Hatton, Saltiells House, Brierley Hill, Staffs. 

In this invention a vaporising chamber is employed, connected 
by means of a flue or pipe to the base of a chimney or a furnace of 
any type, from which the escaping heat is sufficiently great, and 
as much heat as is necessary for the purpose is diverted from the 
chimney into the chamber, into which chamber is also introduced 
a sufficient supply of water spray. The water being converted 
into vapour, it is exhausted from the chamber by means of a fan 
or blower, and being mixed with air it is then driven into the gas 
producer. The supply of heat, water, and air is regulatable by 
valves. There are three figures. Fig. 1 isa plan of the apparatus. 
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The two gas producers are respectively marked Cland C2. D is 
the vaporising chamber, E is a furnace chimney receiving heat 
from the furnace by the flue from which the heat is diverted to 
the vaporising chamber D by the flue f1; G is an ordinary hot air 
stove in the flue F for the purpose of heating the atmospheric air 
to mix with the steam or vapour formed in the chamber D, the 
cold air entering the stove at g! and passing through the pipes of 
the stove and out along the e g? to the mixing box H, the 
upper part of which has an inlet pipe I communicating from the 
upper part of the vaporising chamber D to lead the vapour 
therefrom into the ‘mixing box H; the water supply pipe to the 


pay! part of the chamber D formed with a spray pipe at its lower 
end through which the water falls in a spray through ordinary 
agape trays and is vaporised by the heat entering the chamber 

y the pipe jf. The top of this pipe f! is open, but fixed a short 
distance above it there is a baffle plate s? to prevent the water from 
running down the pipe. An outlet tap is fitted at the bottom of 
the chamber D for letting out any superfluous water which is not 
vaporised., J is an ordinary exhausting and blowing fan having an 
inlet pipe connected to the mixing box H and its outlet pipe j? 
leading by branches / and /* to the lower parts of the gas pro- 
ducers C' C* so as to supply the mixed atmospheric air and steam 
or water vapour ~ tach a, Ss 29th, 1905. 


MISCELLANEOUS. 


3691. February 22nd, 1905.—MANUFACTURE OF MECHANICALLY 
OPERATING PARTS OF MACHINERY AND MECHANISMS OF 
METALLIC TANTALUM AND ALLOYS THEREOF, C, D, Abel: A 
communication from Siemens and Halske Aktien-Gesellschaft, of 
Askanischer Plat: 3, Berlin, 

This invention relates to an improved manufacture of mechan- 
ically operating parts of hinery or hanisms, that is to say, 
parts subject to stress or frictional wear, such as the bearings, 
journals, and shafts or spindles, the levers, cams, excentrics, and 
rollers. For such parts steel has heretofore generally been 
employed, because, on the one hand it can be very easily worked, 
and on the other hand it can be hardened toa considerable degree, 
while at the same time it possesses great elasticity and great resist- 
ance to tearing or breaking strain. Tantalum is employed—either 
pure or in the form of alloys—in place of steel the above- 
mentioned parts of machinery or mechanisms, because it combines 
the advantages of steel and a further advantages. It possesses, 
like steel, the property of being easily worked and hardened, also 
great resistance to fracture and great elasticity. Its hardness ean 
be increased to such a degree as to greatly exceed that of the best 
kinds of steel and that of the usually employed stones. In its 
hardest form it is almost equal to the diamond. It has the further 
advantage over steel in being one of the precious metals which are 
not affected by the atmosphere, and which at ordinary tempera- 
tures completely resist the action of most acids. In the case of 
mechanisms of precision this property is of the greatest importance. 
As metallic tantalum is at present very expensive, only those parts 
will, of course, be made of tantalum that are directly subject to 
strong mechanical action, such as the linings of bearings, the cones 
and balls for the ball bearings of machines and mechanisms, and 
the like, For many purposes also in place of pure metallic 
tantalum, alloys of the same can be used which exhibit good prop- 
erties, for example, alloys of tantalum with iron. The most 
serviceable alloys of iron are those which consist of iron containing 
only a few per cent. of tantalum, or those which consist of 
tantalum having only a few per cent. of iron, The properties of 
these al’oys can be varied to a very great extent by varying the 
proportions of the constituents.—June 29th, 1905. 











SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


793,544, APPARATUS FOR PURIFYING BLasT FURNACE Gases, W- 
Schuarz, Dortmund, Germany.—Filed January 28th, 1905. 

This is a very simple invention, although there are seven claims. 

The apparatus patented consists of a revolving conical drum fitted 








with wings, which are intended to disperse the dust by centrifugal 

action, driving the gas at the same time through a water veil, 

through which no gas can escape unmoistened. 

793,552. APPARATUS FOR MANUFACTURING SEGMENTS FOR USE IN 
THE CONSTRUCTION OF TUNNELS OR SHaArFTs, L. Treuheit, 
Diisseldorf, Germany.— Filed September 19th, 1904. 

The drawing explains the invention. A travelling carriage is 


793,552.] fa 























fitted with a suitable sweep board, and being drawn over a mnass of 
concrete in the soft condition, sweeps it up to the required curve. 
There are only two claims. 


793,718. WtRELEss TELEGRAPHY, R. A. Fessenden, Washington, 
D.C.—Filed March 30th, 1905, 
This invention is for the use of a stream of water instead of wire 








as an “‘ariel.” Itis well known that fountain jets are very sensitive 
to electric waves, and it appears that the patentee proposes to 





793,745. MEANS ¥OR REMOVING Dust FROM Gasgs, J. Shields, 
Willesden Green, England.—Filed August 22nd, 1904. 

This invention is for the use of a heap of sand, through which 
the gas to be filtered must pass. The sand is kept in motion, 
ro 
A 


(793,705. 








the gas is introduced at the middle of the heap. There are two 
claims. 


793,814. MetrHop or Forarna WHEEL BLaNks, J. H. Baker, Pitts- 
burg, Pa.—Kiled May 16th, 190}. 

There are six claims to this specification ; the last, taken with the 
drawing, will make the nature of the invention quite clear. The 
‘‘blank” is transferred from press to press. Forging wheel blanks 
by pressing a circular blank having a central cavity successively 


between a series of pairs of oppositely-arranged horizontally-acting 


dies constructed simultaneously to force the metal away from and 
toward the centre of the blank, and allow the surplus metal to flow 
into the central cavity, transferring the blank edgewise by gravity 
from one pair of dies to the next adjacent pair, and holding it 
against further travel during each operation, 


793,886. Hypro-carBon Motor, 4, A. Low, Horseshoe, N.Y.— 
Filed December 3rd, 1903, 
This invention consists in placing a conical tube across the boat 


793,886) 











under the water-line and allowing the products of combustion 
to pass overboard through it, as shown in the engraving. There 
ere two claims, 
793,974. Repuctna Wuest, F. L. Wolfe, Medford, Mass,—Filed 
February 15th, 1904. 

This is best described by the two claims, which run thus :—(1) In 
a reducing wheel a clutch composed of two cam wheels arranged 
on the stroke pulley shaft, one cam wheel being rotatable upon the 
other, said cam wheels being normally held together by a spring, 
































and said clutch being operated by rotating cam wheels upon the 
other against such spring, thereby compressing it, together with 
such spring and with means for rotating such cam wheel, 
substantially as described. (2) In a reducing wheel as described a 
cam wheel furnished with a spring pawl. 








One of the most important lines of Germany in indus- 
trial expansion has been in shipbuilding. Figures transmitted by 
United States Consul-General Richard Guenther, Frankfort, Ger- 
many, show that in 1904 the German shipyards turned out 278 
steamships of 210,999 gross registered tons, and 256 sailing vessels 
of 49,712 gross registered tons. At the beginning of 1905 they had 
under construction 152 steam vessels of 285,539 gross. tons, of 
which 9 were men-of-war of a total of 69,640 tons, The production 
for 1904 includes 22 steamers and some sailing vessels, of about 





utilise this property. There are four claims, 


20,000 tons in all, built for foreign account. 
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COMPRESSED AIR FOUNDATIONS FOR 
BRIDGES. 
By G. W. M. Boycort, 
No, I. 

Tue extent and depth to which dredging has been 
carried in many of our rivers during the last half 
century or so, and the provision which has to be made 
for future operations, and consequent depth to which bridge 
foundations have to be carried, has rendered their prepa- 
ration by the open cofferdam method in most cases not 
only difficult but costly. As an alternative the sinking of 
metal cylinders or caissons, either by compressed air or 
in the open, has been almost exclusively adopted for the 
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Fig.!.John Smeaton's Diving Machine 1778. 
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foundation of piers and abutments in deep water and 
water-bearing strata. This article proposes to deal with 
pneumatic cylinders and caissons only. 

During the construction of a nine-span arched bridge 
over the Tyne at Hexham, in 1778, a flood came down the 
river, washing away the gravel from underneath some of 
the piers, and making it necessary to underpin them. 
In order to do this the engineer, Mr. Smeaton, the 
engineer for the first stone Eddystone Lighthouse, 
designed what he called a “ diving machine ”’—Fig. 1—and 
it is upon the principle which he adopted in its design 
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Fig.2. Rochester LOck in Pla 


that the use of pneumatic foundations depends. In a 
letter to his resident engineer, Mr. Smeaton sent a plan, 
and gave instructions how the diving machine was to be 
made. 

The air chest was to be about 4ft. 6in. high and 8ft. 6in. 
long. At the top was to be a 10in. diameter force pump 
for supplying air, and light was to be obtained by five 
skylights 6in. in diameter. The sides were to be 
of timber about ljin. thick, put together with white lead 
and oil, and the joints painted on the inside with the same 
mixture to prevent the air from escaping. The chest was 



































SE ; 
Fig.3. Saltash Bridge Circular Caisson 
- 37' Diameter. a 


to be let down by tackle to within a foot from the bottom. 
The man inside, who had been seated on a board at one 
end, was then to step into the water, and the rubble or 
other material required was to be lowered through the 
water and passed under the skirt of the air chest. The 
displacement of water was to be provided for by pigs of 
lead nailed to the chest. The depth of water was 
about 5ft. 

It was not, however, until the construction of the Roches- 
ter Bridge in 1851 thatthe pneumatic process for the actual 
foundations was first adopted in this country. The engi- 


Mr. John Hughes. The bridge consisted of three large 
openings spanned by cast iron segmental girders, and one 
opening span. The central.opening was 170ft. wide, and 
the two other spans each 140ft. wide. The river piers 
were 1118 square feet in area, and were each supported 
upon fourteen cast iron cylinders 7ft. in diameter. It 
was first intended to sink these latter by the vacuum 
method, but an examination disclosing the bottom to be 
of Kentish ragstone, it was decided to reverse the process 
and give them the character of a diving bell. To do this 
a wrought iron cover was bolted to a 9ft. length of cylin- 
























































der. Through this cover projected by about a third of 
their length two D-shaped cast iron chambers. In the 
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Fig.4.Forth Bridge Circular Caissons 70 Diameter 


top of each was a circular door, 2ft. in diameter, opening 
downwards. On the flat side of each chamber below the 
cover was a rectangular opening, 2ft. by 3ft. 4in., by which 
access was obtained to the inside of the cylinder. The 
buckets were raised by an ordinary windlass fixed inside 
the cylinder, and a chain passing over the sheave of a 
light crane allowed the buckets to be swung into the 
chamber on reaching the level of the opening. The 
whole arrangement, except for the method of hoisting the 
buckets, is very similar to that of the Barmouth Lock, 
shown in Fig. 8. The output was twenty-five buckets 
per hour, and each bucket held 2 cwt. of excavated 
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material. On the completion of the sinking the cylinders 
were filled with concrete and brickwork. In atable below 
(post) is a list of some of the most important and interesting 
bridges which have been constructed by the use of com- 
pressed-air in this country since this date. 

This system was adopted, shortly after Cubitt had used 
it at Rochester, by Mr. Brunel for the bridge over 
the Wye at Chepstow. This bridge had one span of 
300ft., and two others of 100ft. The pier supporting 





neer was Mr. William Cubitt, and his resident engineer, 








Rivets throat Cover Csh- 
~~ 


Ve 


tj | 
i 
LRing 44's §\butted 


tH /Bolts abc. 8"Pitch 
R\/ Yoles Grilled im Top #t site 
\ 


Bolts 
in 


Bey 1 Rivets bt4 Pth 


turned Bolts abt. 8 Pitch l 


Connection of L Rings to Shel 


Fig. 5S-CONWAY BRIDGE CYLINDERS 


| cylinders filled with concrete, 8ft. in diameter below 
ground, and founded on rock at a depth of 84ft. below 
high water. During the sinking one of the cylinders 
cracked, and had to be strutted with timber and stiffened 
with a wrought iron hoop. 

For the centre pier of the Saltash bridge over#the 
Tamar, the last bridge constructed by him, Mr. Brunel 
again used compressed air, and to enable him to do’so 
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Fig. 6—SINKING BARMOUTH CYLINDERS 


designed a caisson on rather more elaborate lines than 
had previously been used. The pier itself consisted of a 
| masonry column, 35ft. in diameter, carried up above high 
| water. On it were placed four smaller octagonal cast 
iron columns 10ft. in diameter, reaching to the underside 

of the girders. For the con- 
w-.. 12’ O'dutside dia.-------3s struction of this pier a cylinder 
é 96ft. high and 37ft. in diameter 
was designed—Fig.8. The cut- 
ting edge was made 6ft. lower 
on one side than the other, in 
order to conform to the slope of 
the rock below the mud, as as- 
certained by careful borings. 
About 14ft. from the highest 
point of the cutting edge was a 
domed roof, the top of which 
communicated with a 10ft. dia- 
meter shaft open to the air at 
atmospheric pressure. The por- 
tion of caisson below the dome 
was surrounded by eleven com- 
partments, or cells, making a 
wall 4ft. thick, communicating 
with each other, and with a third 
cylinder 6ft. in diameter, at the 
top of which was fixed an air 
lock, placed inside the 10ft. shaft 
but out of centre. : 


The caisson was sunk partly 
by being forced through the 
mud, and finally by excavating, 
under air pressure, the area 
between the outer and inner 
walls of the portion below the 
| dome. On reaching its full 
bottom the air space was _ filled 
with a ring of granite masonry 
to a height of about 7ft., and the 
caisson itself lewised to the rock 
to do away with any danger of 
its overturning. An attempt 
was then made to pump out 
the water, and to excavate the 
remainder of the mud through 
the 10ft. shaftin the open. The 
leakage was, however, too great, 
and as the 10ft. shaft was too 
weak to stand air pressure, it 
was strengthened by a fourth 
cylinder 9ft. in diameter, at the 
top of which was placed a lock, 
and the excavation completed 
with the help of compressed air. The interior was then 
filled with masonry, the inner shell and dome being cut 
away as the work proceeded. 

The chief defect in the design of this caisson seems to 
be the unequal level of the cutting edge, which would 
allow the water to enter to the level of the highest point 
if in fairly open ground, and this appears to have 
occurred. The design was, however, somewhat compli- 
cated, and has not, as a matter of fact, been since 
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one end of the 300ft. span consisted of six cast iron 


imitated. The same difticulty of a sloping rock bottom 
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had to be contended with in the pitching of the two 
Inchgarvie south caissons at the Forth Bridge, and was 
met by levelling up by sand bags and piers of concrete. 
The sinking of the cylinders for the Londonderry 
Bridge was undertaken by Mr. Hughes, this time under 


| screws were turned by small capstans, and the cylinders 
pane to descend. The bottoming-up was on solid 


granite, and an interesting detail was the 6in. angle 


bar, which was placed underneath the cutting edge to 
prevent its further penetration, and which also to a cer- 


Mr. Hawkshaw. The cylinders were sixteen in number, | tain extent increased the bearing area over the granite— 
two to a pier, and 11ft. in diameter, of the ordinary single | see Plan 5z, Fig. 5. The filling was of solid brickwork. 

shell cast iron type, and the same apparatus as used at; The Barmouth cylinders—see Fig. 7—were 8ft. in 
Rochester was employed here. This fact may account for | diameter, with an inner tube 3ft. 9in. in diameter, which 
the four deaths from caisson disease—there had been one | latter terminated in a bell mouth to allow room for 
at Saltash and none at Chepstow and Rochester—which | excavation round the cutting edge. The space between 
occurred on this work. The engine used for driving the | the two shells was filled with concrete to give the neces- 
pump was only a 6 horse-power non-condensing one, and, | sary kentledge as the work proceeded. Fig. 6 shows the 
as it may be not unreasonably assumed that on account | method of sinking. The cylinders were guided in their 
of the cylinders being larger than at Rochester a greater | descent by four piles, to which were bolted angle bar 
number of men would be employed below than at that | rings encircling the cylinders. Between these and the 
place, there would be as the consequence an increase in | cylinders Sin. by 6in. runners were placed and kept in 
the percentage of CO,, which, as will be explained later, | position by angle cleats riveted to the sides of the rings. 


the evidence seems to point out as a contributory cause 
of caisson disease. 

The Forth Bridge caissons have been so much written 
about and are so well known as to need no description 
here, but for the purpose of comparison with other types 
of caissons a typical outline section of them is given in 
Fig. 4. The Victoria Bridge, Stockton-on-Tees, cylinders 
were of cast iron 14ft. in diameter and l}in. metal. 
During the sinking of one of these a fracture, through 
which the air escaped, appeared in the bottom cast iron 
length—the bottom length forming the cutting edge was 
of wrought iron—extending right through it and half way 
through the length above. This was remedied by lining 
the fractured segments with wrought iron plates and 
filling the space behind with cement grout. 

In the opinion of the writer, cast iron is not the most 
suitable material for cylinder work, as not only are 
cylinders made of it liable to become fractured during 
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sinking, but this often happens after they have been 
standing for some years, and they are frequently seen | 
bound on the outside with wrought iron bands, having 
apparently been cracked by the frost or otherwise after 
the completion of the work. 

The Conway cylinders were sunk in order to shorten 
the span of the Conway tubular bridge, and thereby 
decrease the stress in the tube, which had become too 
great on account of the increase in the rolling load since 
the construction of the bridge. These cylinders were 
constructed—Fig. 5—of plates of mild steel, 1}in. thick, | 
and were sent out from the yard in 5ft. lengths. These 
were bolted together, as added on site, by lin. diameter 
turned bolts, 8in. pitch, and passing through two 4in. by | 
4in. by jin. angle bars on the inside. The joint between | 
these was made by flat rubber and red lead. During the | 
sinking these angle bars were used to support a ring of 
blue brick packed in sand, which considerably reduced | 
the amount of kentledge required to be piled on the top | 
of the lock. The air lock was fixed on a circular plate | 
bolted into the top length of the cylinder and stood above | 
it. The two ends were semi-circular, and one was divided | 
off from the rest of the lock and formed the entrance 
chamber for the men. The other end at the bottom was 
divided into two hoppers with horizontal doors opening | 
upwards. Into these the excavated material, which had 
been hoisted by an electrically-driven winch placed inside | 
the lock, was emptied. In the side of the. locks were 
hinged doors opening outwards through which the ex- 
cavated material was removed. The hoppers were, of 
course, fitted with cocks to allow the air pressure to be 
raised and lowered in the same way as in the entrance 
chamber for men. During the sinking these cylinders 
were guided by four rolled steel joist piles, braced hori- | 
zontally by channel bars and diagonally by angles. | 
Screws were used for lowering, and until the rock was 
cleared away from under the cutting edge, they carried 
the whole weight suspended by links. When ready, the 


| greatest pressure at which work of this description has 
| been carried out in this country, and in spite of this fact, 
' and that on account of the open nature of the ground 


| bolted to a special short length of cylinder, and had an 


| and working chamber were lighted electrically. For the 


' after these had been sunk by the compressed air method, 


| time which would otherwise be wasted in taking off and 


|The buckets containing the excavated material were 
hoisted by means of a jin. diameter steel band porting 
through a stuffing-box in the top plate of the lock, an 

| passing round the drum of an ordinary windlass placed 
| on the top of the lock. On reaching the bottom of the 
| lock the bucket was swung into the entrance chamber, 


means of a second windlass also placed on the top of the 
lock. The actual staging was slightly different to that 
| shown on account of the presence of the old viaduct 
| during the construction, and of existing fendering, to 
which the guide piles were braced. 

The bridge is a swing one carrying a single line and 
| with two clear opening spans of 52ft. The roller path is 
| supported on four 8ft. diameter cylinders, described above, 
| spaced 18ft. 6}in. centres, and as it was necessary that 
| there should be no settlement under the roller path it 
| was decided to carry the cylinders to a solid rock bottom. 
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This was reached at the depth of 95ft. below water, 
equivalent to a pressure of 41 lb. per square inch above 
that of the atmosphere, but owing to a fresh water spring 
the air pressure had to be raised to 46lb. This is the 


the pressure could not be lowered below that of the head 
of water outside, as is possible on some work, there were 
no fatal cases of caisson disease, and only one case of 
paralysis, from which recovery was complete. The men 
worked at the highest pressure for 1} hours at a time 
twice a day. When the sinking was completed the bell 
mouth working chamber and inner tube were filled with 
concrete under pressure before the removal of the lock. 
The lock itself—Fig. 8—consisted of a circular plate 


inverted D-shaped entrance chamber for men and 
material. The air cocks were so arranged that the 
pressure in the entrance chamber could be raised or 
lowered either from the topor, by authorised persons, from 
inside the chamber. The inside of lock, entrance chamber, 


remaining piers of the bridge it was not considered neces- 
sary to go down to rock level, asa slight settlement would 
not, with them, be of serious consequence. Cylinders 
with a gin. thick single shell were therefore adopted, and 


piles were driven round the cutting edge in the open, 
and the interiors then filled up with concrete in the 
usual way. 

In the opinion of the writer the type of cylinder built 
up with steel plates and with an inner shell is the best 
that can be adopted. The rate of sinking will be faster, 
because when moving the lock to add fresh lengths the 


| and, after the air had been exhausted, was lifted out by | 





replacing the kentledge is gained. When also it is neces- 
sary to go to any great depths, and there is a considerable 


area exposed to skin friction, the kentledge required may 
a so great as to put an unfair stress upon the 
shell. 

The new Redheugh Bridge cylinders were also of this 
double type, the outside shell being 8ft. in diameter and 
}Zin. thick for the top 54ft., which portion would be above 
ground and exposed to the action of the air and to salt 
water. The lower portion, below ground, was only ,,in, 
thick. The inner tube was 3ft. in diameter. The sides 
of the bell mouth were designed by the engineers, Messrs, 
Sandeman and Moncreif, with the sides approaching more 
nearly to the perpendicular than was the case at Bar. 
mouth. The object was that if the caisson should sink 
suddenly in soft ground, the men working inside would 
not be knocked down by the sides, but would be shot up, 
as it were, into the inner tube. The sides terminated 7in, 
from the bottom, and were riveted to a Tin. by Tin. angle 
bar, which formed a sort of ledge intended to prevent the 
too rapid descent of the cylinders in soft ground. 








THE LIEGE EXHIBITION, 


500-HORSE PHCENIX CORLISS ENGINE, 


Untit 1897 the Phenix Company, of Ghent, made 
engines with D slide valves up to 2000 horse-power, in 
which the steam consumption was 6°5 kilos. (14} lb.) 
per horse-power per hour; but the necessity of further 
reducing the consumption, with ever increasing pressures, 
led to the adoption of Corliss valves, improved so as to 
remain tight in spite of wear, while thorough lubrication 
was ensured. A method of actuating the valves has been 
got out for diminishing the inertia of the parts that work 
together in the closing, and, at the same time, the shock 
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Fig 8—BARMOUTH AIR-LOCK 


of the dashpot has been moderated so that it can work 
perfectly up to a speed of 150 per minute. The cylinder 
is designed so as to reduce to a minimum, not only the 
clearance but also—and a special point is made of this— 
the dead spaces. Both the cylinders and covers are 
jacketed. 

For studying the question of 
Company erected an experimental engine, with separate 
superheater. The results of repea trials have, so it 
is said, warranted the conclusion that Corliss valves work 
perfectly with the highest superheating, while the con- 
sumption of lubricants is no greater than with saturated 
steam. The company’s experiments have shown that, 
when the temperature of the steam passing through the 
cylinder exceeds 260 deg. Cent., steam-jacketing the small 
cylinder exerts an unfavourable influence, and, accordingly, 
it is only adopted up to that temperature. The company 
advises, however, that the steam-jacket be not suppressed 
without due consideration, because, even if it injuriously 
affects the consumption at the temperature of 275 deg. 
Cent., ample compensation is afforded when, owing to 
breakdown, repairs to the superheater, or other circum- 
stances, the engine may have to work with a low super- 
heat or with saturated steam. 

In order that the piston be neither too large nor too 
small, the Phoenix practice is to turn it to exactly the 
same diameter as the cylinder, then set it in the lathe a 
little out of centre, and remove a few tenths of a milli- 
metre from two-thirds of the periphery, the whole surface 
of this remaining third then bearing fairly in the 
cylinder. t 

Besides an 80 horse single-cylinder engine, the 
company exhibits two tandem compound engines—one of 
400 and the other of 500 horse-power, illustrated by the 
accompanying side elevation and plan. The only differ- 
ence between these two engines, both of which drive 
dynamos, is that the larger has mitre gear for transmit- 
ting motion to the governor, because it is sold to the 
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Belgian State Railway Administration, which admits no power with a mechanical efficiency of 92 per cent. when , piece, and the gland has only to keep them in place, 


other method of transmission for such purpose, while in 
the othe: engine the governor is driven by belt. These 
engines, which work with steam from the general supply, 
are distinguished nz very careful design, excellent work- 


manship, and high 
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Fig. 1-SECTION THROUGH VALVE CHEST 


The largest of the three engines exhibited has a high- 
pressure cylinder of 450 mm. (say, 17#in.) and a low- 
pressure cylinder of 710mm. (say, 28in.) diameter, with 
90 om. (say, 2ft. 114in.) stroke, gives out 488 effective horse- 


working with steam at 12 atmospheres (say, 176 Ib.) per 
square inch, and making 180 revolutions per minute. The 
bed-plate is cast in one piece with the main bearings, 


the centre line of the engine being kept very low, so as to | 


ensure stability at high speeds. The bearings are of 
steel, lined with anti-friction metal. The low-pressure 
cylinder is bolted to the bed-plate at the front end, 
while its foot at the back end and the front foot of the 
| high-pressure cylinder rest on a single planed plate, 
which ensures coincidence of the centre lines. The hind 
foot of the small cylinder rests upon another planed plate, 
on which it can slide freely so as to allow for expansion 


and contraction. Between the two cylinders is a distance | 
piece, cast in two parts, with a vertical joint for easy | 


| unshipping. 


The Corliss admission and exhaust valves are placed in | 


| the cylinder covers as shown by the annexed vertical 


| 
} 
| 
| 
| 
} 
| 
| 





ADMISSION VALVE. 
Fig. 2—PHCENIX VALVE 


sections—Fig. 1—in order to reduce to a minimum the 
| clearance and dead space. Perspective views of the 
| admission valve and of the trip arrangement are given. 
| Of the two excentrics, one actuates the four admission 
| and the other the four exhaust valves. The governor's 
| action varies the duration of admission without altering 
j the lead; and this action may be exerted on both 
| cylinders or only on the high-pressure, as preferred. 

The excentric rods are hollow-drawn steel tubes, of 
| very slight thickness so as to secure lightness; and the 
| heads, forming the articulated joints, are forced into the 
| tubes by hydraulic pressure. 

| In the Pheenix-Corliss valve gear, simple levers are used 
| instead of two-armed levers. In these the stresses are 
neutralised, and wear of the boss is reduced to a mini- 
mum. The throttle valves are of small diameter but 
| great length, so that but slight effort is required to move 
|them. The packing is constituted by metal rings in one 


| 
| 
| 
| 





| instead of drawing together two halves, which are liable 
| to grip, steam-tightness being obtained owing to the 
| great length of the stufling-box. 
The valves and the cylinders are lubricated by oil from 
| a central distributor, which consists of six or seven small 
pumps. On the section valve of each pump drops of ail 
fall freely, and the flow may be regulated, when they are 
| transmitted to the point to be lubricated. These drops of oil 
are subject to neither pressure nor partial vacuum, so that 
| joints and glasses, with their disadvantages, are done 
| away with. 








Fig. 3—TRIP GEAR 


In setting the valves it is arranged that the admission 
port is completely open When the piston has made 7yyths 
of its stroke, from which nated, therefore, the total 
sectional area of the passage corresponds with a steam 
speed of 35 metres (say, 115ft.) per second, calculated 
in accordance with the mean piston speed. 

A similar engine, but working with saturated steam at 
a pressure of 9°09 atmospheres, or, say, 134 lb., per square 
inch, and making nearly 133 revolutions per minute, gave 
out, when tested by the Belgian Boiler Association 
379°07 horse-power, and showed a steam consumption 
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per horse-power per hour of 5°38 kilos. (12 Ib.), including 
the steam condensed in the cylinder. 

The periods of the steam distribution in the Corliss- 
Pheenix engine are as follow :— 


Small cylinder. Large cylinder. 
ck. Front. Back. Front. 
mm mm mm mm, 


poi 14 | ie 14 ane 
Minimum admission Omen, Seek, Dewees, oa 
Maximum admission ... ... ... 0-74 ... 0-66 ... 0-74 ... 0-66 
Exhaust lead (expressed in per- 

centage of the stroke) ... ... 10 ... 9 | 
Compression (expressed in 

centage of the stroke) .. 2 15 15 


Admission lead (uncovering of 
port at dead point)... ... ... 


per- 








INTERNATIONAL RAILWAY CONGRESS. 
No. III.* 

In our last issue we dealt with the report on locomo- 
tives of great power, written by M. Sauvage for the 
Congress; to-day we take up a similar paper by Mr. 
Muhlfeld, of the Baltimore and Ohio Railway. 

Mr. Muhlfeld’s report deals with America entirely, and 
details are given of thirty different classes of locomotives. 
He remarks that an American locomotive of great power 
may be described in a few words as one capable of 
exerting, when properly designed for the speed require- 
ments of passenger and subur'! service, at least 
20,000 Ib. in the cylinders at starting, with provision in 
suburban service for rapid acceleration; and for freight, 
helper and switching—shunting-—service, at Jeast 40,000 lb. 

There are many features in foreign locomotive practice 
that the American railroads should consider. Among 
these are distribution rather than concentration of 
stresses, lightness of reciproeating and revolving parts, 
more effective distribution and utilisation of steam, 
reduction of weights that must be balanced, thoroughness 
and substantiality in the new construction and repairs, 
and increased efficiency in the care and operation. The 
extraordinary expense involved in the initial and main- 
tenance costs for excess weight, due to indifferent design 
or the use of cheap material, and the excessive wear and 
tear or failure caused by the unbalanced weights, are 
items that have been too greatly disregarded in the more 
modern American locomotive practice. The fact that 
long distance, fast or heavy, tonnage runs have been 
reeorded, does not prove by any means that the present 
locomotiwe meets satisfactorily the demands made upon 
it for high speed and great hauling capacity. During 
the past few years the unequalled growth of the country 
has created a demand for new and repaired locomotives 
that has taxed the manufacturing and railroad shops to 
their capacity, and the stimulating of output has pre- 
vented the proper study and preparation of details in 
design, distribution of material, and workmanship. The 
wheel arrangements, and weights per wheel, with the 
general enlargement of boilers and grate areas, for the 
purpose of meeting the demands of a cylinder capacity 
that should produce great tractive power, have been 
given the preference to all factors involved in the promo- 
tion of a locomotive of a really increased efficiency and 
economy. Many of the improvements in locomotives 
have too often resulted, through the application of 
theoretical rather than practical ideas, in increased 
ineffective weight, numbers of parts, and costly compli- 
cations. The elimination of experimentation and 
indulgence in these individual preferences, fads, patented 
devices, and frills which have no practical value, would 
materially reduce the initial, maintenance, and operating 
costs, and vastly increase the earning capacity of the 
locomotives. 

The time has arrived for the railroad mechanical 
engineers to become more alert, and to study to assume 
their responsibilities along the broadest lines. These 
lines are not limited by the shop confines, but extend into 
the very pocket of the stockholder. Each such engineer 
should learn what every month of a locomotive out of 
service means in loss of revenue, and he will no doubt be 
impressed with the greatness of his work, and of the 
interests that may be affected by hasty conclusions and 
departures from conservative practices. The broader 
problems and the refinements in design and construction 
must receive more thorough attention, and experiments 
should be carried out with precision on a limited scale 
until the practicability of the device under the varied 
_ conditions has been demonstrated beyond any 

oubt. 

The general features for modern steam locomotives 
may be summed up as follows :—A reasonable first cost ; 
maximum capacity for the service and within the track, 
weight and clearance requirements; greatest proportion 
of adhesive to total weight; capacity to handle the 
heaviest gross tonnage practicable at the highest desired 
speed; economy as regards maintenance and fuel and 
water consumption; a construction of the least number 
of parts, and a capacity to perform continuous mileage 
without liability to failure. Generally speaking, the 
purchase of locomotives for modern requirements should 
be confined to five types. Of the locomotives that are in 
general use, those most favourable for heavy service are 
—the “Consolidation” type, with 63in. and 69in. diameter 
for driver wheels for dead and fast freight service 
respectively ; the “ Pacific” type with driver wheels 73in. 
to 79in. in diameter for heavy passenger and fast freight 
service, the “ Atlantic” type with driver wheels from 73in. 
to 79in. in diameter for ordinary passenger service; the 
six or eight wheel coupled switching—shunting—locomo- 
tives for yard classification and transfer service, and a 
suitable design of locomotive which will meet to the best 
advantage the mountain helper requirements. Locomo- 
tives should be proportioned to handle trains of maximum 
size at the speed schedules, and should be so substantially 
maintained and loaded that they can be economically 
operated without abuse, and produce a good average 


* No. Il. appeared July 28th, 1905. 











mileage. When worked continuously at the maxi- 
mum capacity there is no reserve for emergencies, 
and the moment such emergency arises, whether 
from rules, signals, weather, slippery rail, sticking 
brakes, or numerous other causes, there comes to all the 
difficulty of doubling grades, delayed passenger and 
freight trains, accidents, overtime, and congestion of the 
line, terminals and divisions, with a decreased revenue 
and an increased expense. Trains are operated to handle 
passengers and freight efficiently and economically in 
accordance with published schedules, and not ane to 
show increased tonnage or movement of loaded cars 
between yards. The reduction of classification yards— 
marshalling sidings—and the increasing of system loaded 
car mileage per train hour, should have precedence over 
the maximum divisional loaded car movement between 
nearest yards or divisions where method of classification 
and movement require more frequent making up of trains. 
On railroads where the classes of locomotives are 
numerous, close attention should be given to the distri- 
bution of the power to the concentration of suitable 
locomotives of similar classification in the same districts, 
with a view of reducing the stock to be carried on hand, 
and the cost for running repairs, and to promote good 
operation and maintenance. When locomotives are 
transferred from their regularly assigned stations, care 
should also be taken that the foreign stations are sup- 
plied with the usual repair parts to avoid loss of the use 
of the locomotives awaiting arrival of material. 

A brief review is given by the reporter of the thirty 
different locomotives in America already referred to. 
He then proceeds to remark that the introduction 
of the Mallet articulated duplex-compound type of 
locomotive gives evidence of the Americanising of foreign 
practice for the purpose of providing a locomotive for 
special service on heavy and long mountaincus grades 
with considerable curvature, where the helper service is 
such as to require the use of the most powerful locomo- 
tives to maintain the balancing of the power on the 
division, and to eliminate the use of two 100 per cent. 
Consolidation type of helper locomotives through the use 
of one 170 per cent. locomotive which is of sufficient 
capacity to meet the requirements, and handle the ser- 
vice otherwise taken care of by two relieved Consolidation 
engines. By the use of a single, instead of tandem locomo- 
tives, the advantages due to a reduced number of bear- 
ings and parts, decreased weight per unit of tractive 
power developed, the elimination of unnecessary dead 
weight and non-paying load, and the control of the opera- 
tion by one engineer and one fireman, instead of by 
two engineers and two firemen, results in a better 
handling of the service, less liability to accident, greater 
paying tonnage to be hauled per train, and reduced 
operating and maintenance expenses. The application of 
this design permits of the use of a maximum effective 
wheel base, with a materially reduced rigid wheel base, 
and provides for a helper locomotive that can develop an 
average through freight train speed without liability to 
excessive wear or failure. The sub-dividing of the power 
by the use of four independent cylinders, pistons, main 
rods, crank-pins, and frames, in place of two, and the 
better balancing of the reciprocating parts, results in the 
lessening of the strains on all parts, and reduced liability 
to wear and breakage. Whilst the wearing and total 
parts per locomotive are increased, they are greatly 
reduced when compared with the development of the same 
power by tandem locomotives, and the reduced stresses 
and weight should provide for a more satisfactory and 
economical maintenance of those details most frequently 
demanding repairs. To reduce the water and full con- 
sumption and relieve the boiler of unnecessary punish- 
ment, the duplex Mallet system of compounding has 
been introduced with an arrangement of independent 
high and low-pressure cylinders, equipped with inside 
admission piston and double-ported flat valves respec- 
tively, providing for a uniform and maximum tractive 
effort, large receiver capacity, and accessibility for 
inspection and maintenance. The application of a motion 
gear to give good steam distribution and overcome the 
disadvantage of extreme reciprocating, revolving, and 
suspended weight, wear, and liability to failure as in the 
modern development of the Stephenson excentric-driven 
link gear, and to provide opportunity for substantial 
bracing of the main frames, accessibility to driver axle 
bearings, and reduction of motion gear parts and bear- 
ings, with arrangement in the same vertical plane, acces- 
sible for inspection, lubrication, cleaning, and maintenance, 
has been given careful thought, with results indicating 
some degree of success, through the application of the 
Walschaert gear. The use of this motion also provides a 
site for the brake cylinders, by which means the 
brake shoes can be — to the forward moving side of 
the driving wheels, which ensures more uniform action, 
and relieves the running and brake gear and frames of 
excessive reverse stresses and vibration during the use of 
the brakes. 

The results from the service of this iocomotive during the 
severe and favourable weather conditions in the service for 
which it is intended has demonstrated the practicability 
of the design and the operation, although the performance 
has not been continued for a sufficient length of time to 
determine the cost of its maintenance. 

The development of the ten-wheel into the Pacific 
type of locomotive is well adapted for passenger service 
on roads where moderate or severe degrees of curvature 
and gradients exist and where large boiler capacity is 
necessary to maintain speed. Whilst the ratio between 
the adhesive and total weight is not so desirable, the use 
of the trailing wheel has been made necessary by the 
combination of a wide fire-box, boiler and large diameter 
of driver wheels. In this design the ratio of tractive power 
to weight on driver is high, due to large diameter of driver 
wheel and rather short stroke. In the boiler an especial 
attempt has been made to provide for a high tube and fire- 
box heating surface, with free circulation, and maintenance 
of draught. The Pacific type of locomotives provide for 
exceptionally good distribution of weight on track, 





short, rigid, and flexible wheel base, and good riding 
qualities. In the design to which reference is made, the 
combination of boiler capacity, medium diameter of driver 
wheels, simple cylinders with piston valves, and genera! 
simplicity and design, should provide for an efficient and 
economical service and maintenance. The use of outside 
instead of inside trailer wheel bearings would appear to be 
preferable for riding qualities and maintenance of this 
type of engine. 

The Atlantic type of locomotive has largely superseded 
the American type. The application of the compounding 
system of the four-cylinder balanced type indicates the 
Americanising of foreign practice, which promises to 
produce good results in connection with high-speed loco. 
motives of great power. The benefits to be derived 
through the balancing and reduction of reciprocating 
weights, subdividing the power through the use of four 
cylinders, pistons, main rods, and crank pins, in place of 
two, and the reduced requirements of boiler ca acity 
through the compound system, are expected to result in a 
performance that will overcome any disadvantages that 
may arise from increased complication. 

The requirements of a steam boiler for American loco. 
motives of great power are severe. Not only must 
sufficient steam be generated to maintain the maximum 
hauling capacity and speed, but also to supply the need 
of the air brake and signal, train-heating, injector, elec- 
trical head lamp and train-lighting, lubricator, bell ringer, 
track sander, tractive-power increaser, grate-shaker, 
steam whistle, and other equipment, which is constantly 
being added to the locomotive for the purpose of improy- 
ing the service and reducing manual labour. It is 
therefore advisable that the embracing of the following 
features should be considered :— 

(1) A self-contained, simple design and construction 
throughout of the best material sanctioned by use, sub- 
stantial in workmanship, durable in use, and not liable to 
require early renewals. 

(2) A large factor of safety and a great excess of 
strength over any legitimate stress, so designed and 
constructed as not to be liable to strain by unequal 
expansion and contraction, and of the least number of 
joints exposed to the direct action of the fire. 

(8) Ample and free disengaging surface to ensure a 
steady water level and dry steam and to prevent foaming. 

(4) A steam and water capacity, sufficient to prevent 
any fluctuation in pressure or water level. 

(5) A constant and thorough circulation throughout the 
boiler to maintain all parts as nearly as practicable at an 
even temperature. 

(6) All parts readily accessible for testing and repairs, 
and liberally provided with openings for quick inspection 
and cleaning, as this is of the greatest importance for 
safety, efficiency, and economy. 

(7) A straight or wagon top radially stayed type of 
boiler proportioned to the work to be done, and capable of 
developing its full-rated capacity with the highest 
efficiency and economy. 

(8) A disposition of heating surface thorougly hot 
absorb the heat. 

(9) An arrangement whereby the combustion of the 
gases which is commenced in the furnace may be com- 
pleted before they are released to the smoke-box. 

(10) Cheapness of reserve parts, so that the cost for 
maintenance may be low. 

(11) Freedom from the effect of expansion and con- 
traction. 

(12) Economy in space per unit of power generated. 

(13) A reasonably shallow fire-box, with a maximum 
length of 8ft., one that will be the least affected by con- 
traction and expansion to cause liability to the rupture 
of the crown, side, and end sheets, and the breaking of 
the staybolts, and that can be conveniently fired and per- 
mit of fires being easily and promptly cleaned. 

(14) The crown and side sheets of minimum thickness 
combined in one plate with the crown supported at the 
tube sheet by two T-bars and slotted sling stays to 
allow for expansion and contraction and to prevent 
fracturing of the tube sheet; the balance of the crown 
to be supported by radial stays, and the entire arrange- 
ment to be such as will allow for cleaning, washing, and 
repairing, with the removal of the fewest number of 
attached parts. 

(15) A tire-box tube sheet of minimum thickness in one 
plate, with ample breadth of metal between the tube 
holes, and between tube holes and the flanges; the entire 
sheet as flat as practicable, with ample depth for the fire 
between foundation ring and lowest tube holes, and 
stayed to a thick front tube sheet to prevent liability to 
bulging and warping. ; 

(16) A fire-box back sheet of the minimum thickness in 
one plate, arranged in a vertical plane from the foundation 
ring to the top of the furnace door hole, then inclined 
forward as may be desired, and with the most flexible 
door hole connection to the back head. 

(17) A wide foundation ring designed for double rivet- 
ing, with flanges extending down from the inside corners, 
against which the fire-box sheets can be lain and riveted. 

(18) A reduced amount of water leg and restricted 
circulation space. Those water legs necessary to be of 
the greatest width to provide for flexibility in stay bolts 
of suitable length, diameter, and spacing. 

(19) The application of one or more surge plates to 
retard the longitudinal flow of water. 

(20) The least amount of metal between the fire and 
the water. 

(21) An arrangement of fire-box sheets, situated near the 
fire area, to give more intense action for the generation of 
steam in the region of the atest heat, and without 
liability to leakage of the boiler tubes by cold air 
draughts through the fire hole, grate area, or at the flue 
sheet. 

(22) An ample proportion of fire-box and boiler tube 
heating surface combined with a large grate area to meet 
the local fuel, water, and service requirements. 

(28) Straight boiler tubes that. can be readily cleaned 
and re-set, of minimum gauge and medium diameter, 
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applied to secure freedom of circulation around the tubes, 
especially at the fire-box tube sheet, and of proportional 
number, length, and stiffness, adapted for an unrestricted 
draught area, and to get the greatest benefit from the 
furnace gases without excessive vibration, leakage or 
choking. 

(24) The shortest travel of direct pressure steam from 
the boiler to the cylinders. 








NOTES ON THE TRIALS OF H.M. 
ADVENTURE. 
(By our Special Representative.) 


Tue Adventure, of the Scout class, designed and built by 
Sir W. G. Armstrong, Whitworth and Co., at Elswick ship- 








shown the absolute necessity for weeding the men in 
torpedo craft, and even in large ships, with the men in 
four watches, one watch always at the guns, magazines, 
or steaming, the others sleeping and resting belted ready 
for action ; it was found in the Japanese squadrons that 
this was at first very trying until the knack of “ pricking 
for a soft plank” for a rest was learned. 

So the Scouts were evolved as destroyers of destroyers, 
to be comfortable sea boats, to keep the sea for long 
periods, to be the successors of corvettes, frigates, and 
dispatch vessels as eyes and informers of the fleet, and to 
be fitted with wireless telegraph apparatus. The Admiralty 
entrusted their design to the talented naval architects of 
the various private shipyards where they were to be built, 
all having to comply with certain conditions. The task 
of producing the smallest vessel fully complying with 
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duces stresses in the vessel either of a hogging or sagging 
nature. In the former case practically the forefoot and 
rudder-heel would be out of the water. This factor of 
safety has to be reached with full bunkers, store-rooms, 
and magazines. In the Adventure for 100ft. amidships 
the flat keel is 30 1b. plate with 25 lb. doubling plate. 

The bunker capacity of the Scouts is to give a cruising 
distance of 3000 knots at not less than 10 knots an hour, 
this to be accurately tested by a four days’ trial. The 
full speed to be 25 knots, tested by an eight hours’ trial, 
whereof not more than the first ninety minutes is to be 
passed in running six times over a measured knot, the 
speed on these runs to be not less than 24} knots, and 
25 knots to be kept up during the remainder of the trial. 
Very heavy penalties were specified for lack of speed, 
but no bonus for exceeding the minimum. 
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yard, has recently completed her official trials of coal con- 
sumption, full speed, armament arrangements, and steering 
and circling evolutions. The results are tabulated below. 

The inception of the Scout class was prompted by the 


H.M.S. ADVENTURE 


these conditions, on the least displacement, is generally 
recognised as the most difficult problem in their con- 
struction. 

The general conditions were :—For strength of hull a 


fact that war operations on the high seas are much | factor of safety equal to that of a high-pressure boiler, 
influenced by the stamina of the crews. In torpedo craft , viz., about five, to be measured under conditions very 
it has long been apparent that sea-keeping can only be | seldom witnessed at sea, the vessel being supposed to be 


for short spells, giving frequent rests to the crews; as also 
ecent war operations “have | 


frequent re-bunkering. 


¢ 


supported by a wave of her own length, the height of 


which is one-twentieth its length; this wave action pro- | 


The armament was specified to be ten 12-pounders and 
eight 3-pounders, together with two 18in. Whitehead 
torpedo tubes above water. Large magazines to be pro- 
vided for an ample supply—about 220 rounds per gun. 
Sloping protective deck, not less than 1$in. thick, to be pro- 
vided, or an equivalent in side armour. Circular conning 
tower to-be 3in. thick. Baggage and stores for one month 


| for each of the crew taken at about 54 cwt. per man. 


The metacentric height when loaded was to be about 
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2-4ft., when light 1°5ft., and the range of stability not 
less than 60 deg. A freeboard of not less than 10ft. 
amidships to be given at deep load. Full boat equipment 
to be provided capable of taking all hands when abandon- 
ing ship. The machinery to be heavier than usual in 
destroyers, so that the weight of all machinery with steam 
up runs from about 80 1b. in the lightest to 981b. in the 
heaviest per horse-power. Various other conditions, the 
result of long experience in our Navy, were to be fulfilled. 
These conditions have been fully complied with in the 
Adventure. Mr. J. R. Perrett, some time the coadjutor 
and now the successor of Sir W. H. White and Sir Philip 
Watts, and his staff at the Elswick shipyard, producing a 
vessel 374ft. long, 38ft. 3in. beam, 23ft. 3in. depth 
moulded, -12ft. 6in. draught, displacement 2620 tons, 
coefficient of fineness 51 per cent., metacentric height as 
specified, cruising distance 50 per cent. more than asked 
for, and with excellent accommodation for both officers 
and men, 286 in all, of whom 160 are in the engine-room. 
The propelling machinery has been constructed by 
Messrs. R. and W. Hawthorn, Leslie and Co., the main 
engines being the Marshall-Allen patent six-cylinder type, 
designed for 16,000 horse-power at 250 revolutions. The 
aim of the design is, by adopting small cylinders with 
comparatively short strokes, to decrease weight and 
height, to decrease strains due to moving weights, to give 
equable torque, all without increasing the piston 
speed. The firm has previously fitted six-cylinder 
engines to the Chilian cruiser General Bequedano, and 
also to the Russian 20-knot cruiser Smolensk of 16,000 
horse-power. This latter vessel used-half her cylinders, 
giving 4500 horse-power on her -voyages eastward to 
‘Viadivostck, the other half on her westward voyages. 
giving good economy of fuel and avoiding the unequal 
wear of bearings experienced in our Blake and Blenheim, 
where only the after engines were used for cruising. 


» Section at Frame 69 looking Aft. 


The twelve boilers of the Adventure are of the latest 
Yarrow type, in which all the incoming feed is caused to 
traverse the outer rows of tubes before mixing with the 
boiling water. Long experience shows that this is 
an advantage, and Messrs. Hawthorn, Leslie and Co. in- 
variably arrange for it. The total grate area is 784 square 
feet, heating surface 42,686 square feet; the two rows of 
tubes on either side nearest the fire are slightly curved; 
their diameter is 1l3in., that of the remainder 1iin. | 
There are three fire-rooms with four funnels; each fire- 
room has two vertical double-breasted fans, each driven | 
by vertical closed engines with forced lubrication, con- 
structed by the firm; area for air inlet, about one-seventh 
of grate area; full speed periphery velocity of fans, about 
97 knots. The brickwork of the boiler is fitted independent 
of the boiler casing, and air is admitted through a number | 
of the hottest bricks above the fuel. Wing passages are 
provided to the boiler-rooms, enabling better supervision 
and speedy attendance of the officer on watch when 
necessary, a system which is clearly preferable to that 
of climbing along over the hot tops of the boilers and 
diving at intervals. The bunker capacity is 450 tons, the | 
vessel doing ten nautical miles per ton of coal at 10 knots. | 
The storage space is divided into upper and lower bunkers, 
there being eight of the former on each side, giving 
excellent protection to both boilers and engines, and three 
of the latter abreast the fire-rooms, thus twenty-two 
bunkers in all—one thinks of Kipling’s stoker, who likened | 
bunkers to carbuncles—which will keep the.coal passers | 
employed—the price of coal’ protection—and shows:that | 
the engine-room camplement seem rather scanty. 

In a future issue drawings ‘showing ‘various details_of | 
the engines will be given. Each.engine has. one surfade | 
condenser having 10ft. long tubes with double iow of cir- | 
culating water, which enters at the after ends of the lower | 
tubes. The cooling surface in each condenser is €800 | 
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69 looking F Swain Sc. 


square feet. The circulating pumps were supplied by 
Henry Watson and Sons. 

The main engines have ample rubbing surfaces, there 
being eight long and two short bearings for each crank 
shaft. The connecting-rods have their pins shrunk in 
and secured. The piston-rod packing was supplied by 
the Combination Metallic Packing Company. The high- 


| pressure rods have no soft packing; the remainder have 


the closed type with soft packing outside. These glands 
worked well, the records showing that the loss of water 
from all wastes was only 7°6 tons on the eight hours’ full- 
speed trial, this being largely due to the safety valves 
lifting. The Admiralty rule for loss of water allowable is 
one gallon per horse-power per day ; and the loss from all 
sources, including safety valves, syrens, gauge cocks, 
leaks and drains, was less than one-third the amount 
permitted. 

The Surtees’ and Thews’ “isolating” valve is fitted to 
the main engines; this is automatic, and shuts off steam 
from the engines in the event of sudden fracture. It can 
also be tripped and tested at any time by moving the 
handle of a cock. 

The main and auxiliary feed pumpsare by J.and G. Weir. 
Each boiler has an automatic feed-regulator, the invention 
of the firm. The auxiliary feed pumps are capable of 


| feeding for full power, and were tested to prove this for 
three hours during the full-speed trial. 


High-pressure 
feed filters, by: Henry Watson and Sons, are fitted, and 
evaporators, by John Kirkaldy, single effect, capable of 
65 tons per day. 

The electric light machinery was constructed by Belliss 


| and Morcom, the air compressors by Brotherhood, the steer- 
_ing engine and gear by Harfield-and.Co., and the capstan 


engines and gear by Clarke, Chapman, and Co.; the cables, 
ljin.. diameter, carry. two of Byers’ stockless anchors, 
each 54 cwt. 
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The means for adjustment of main bearings and 
connecting-rods is very efficient. Graduations on the 
fixed parts are marked, and the nuts can be turned and 


H.M.S, Adventure. 





the Rossyth scheme, the view being that the present 
public and private establishments suffice for any war 
needs, and that the system of building ships on the 


Hourly Observations. 















































Hour 1 2 3 q 5 6 | 7 8 
| | | | 
ja ipiajpeisa|ele Eee ey ee ee ee se ae ee 
| 
‘anges prota eee Se 7 
Mean steam in boilers... 240 245 245 235 230 215 225 235 
"gy, At ongines.| 235 240 20 | 230 225 210 220 230 
Mean air pressure in 
stokeholds... 2-1 2-4 2-6 2-6 2-3 2-4 2-3 2-4 
Mean vacuum aus 24-75 24-25 24-25 24-25 | 24-5 24-5 24-75 21-75 
Mean speed per revolu- | 
tion, knots ay Along knot, &c. 25-955 25-627 | 25-051 25-107 25-450 25-445 
Mean revolutions per | 
minute... ... ...| 249 | 252 |250-8 |253-5 |253-3 260-5 |252-7 254-6 |246-9 [249-0 247-8 |249-2 |250-5 253-3 |250-6 |253-1 
Mean pressure in cyls.: | | 
Forward high ... ...|100-5 | 95-2 |100-2 | 96-0 100-5 | 94-5 |100-2 94-5 | 95-2 | 88-5 | 96-3 | 84-7 |101-1 | 93-8 | 96-9 | 91-5 
Afterhigh.., ... ...| 97-5 | 97-5 | 97-5 | 94-5 | 96-0 |100-5 | 93-7 | 94-5 | 88-0 | 85-5 | 99-0 | 87-6 |100-2 | 88-5 | 93-6 | 89-4 
Forward intermediate} 42-7 | 46-2 | 42-0 | 44-8 | 43-1 44-1 | 42-6 46-9 | 39-9 | 44-8 | 40-0 | 43-4 | 42-0 | 44-9 | 41-0 | 43-8 
After intermediate...| 44-8 | 46-9 | 45-8 | 45-5 | 45-5 44-8 | 45-2 47-6 | 41-3 | 42-0 | 43-5 | 42-0 48-1 | 44-1 | 43-5 | 45-7 
Forward low 22-5 | 21-0 | 21-9 | 21-4 | 22-5 21-0 | 23-3 | 21-3 | 21-7 | 20-1 | 21-3 | 20-6 | 22-2 | 20-6 | 22-2 | 20-6 
After low... ... ...| 21-0 | 20-1 | 21-3 | 20-1 | 21-0 | 20-4 | 21-7 | 20-1 | 17-4 | 19-8 | 20-4 | 19-9 | 21-9 | 20-1 | 21-3 | 20-2 
Indicated borse-power : | | | } 
Forward high ... 1222 | 1175 | 1232 | 1191 | 1246 1206 | 1239, 1177 | 1150 | 1077 , 1168 | 1057 | 1240 | 1182 | 1187 | 1134 
After high... ... .... 1090 | 1204 | 1200 1172 | 11389 1284 | 1160 | 1177 | 1064 | 1041 1200 | 1060 1229 , 1098 | 1183 | 1108 
Forwardintermediate, 1240 | 1360 | 1282 | 1329 | 1273 1341 | 1240 | 1895 | 1151 | 1305 | 1159 | 1265 | 1229 | 1330 | 1200 | 1294 
After intermediate... 1303 | 1381 | 1347 | 1347 | 1345 | 1368 1335 | 1415 | 1192 | 1222 1260 | 1223 | 1260 | 1304 | 1274 | 1350 
Forward low 1591 | 1503 | 1561 | 1541 | 1419 1554 | 1671 | 1541 | 1522 | 1422 | 1500 | 1460 | 1581 | 1484 | 1581 | 1481 
After low ... 1485 | 1434 | 1520 | 1450 | 1510 | 1510 | 1560 | 1455 | 1220 | 1401 | 1437 | 1410 | 1560 | 1447 | 1518 | 1452 
Total 1.H.P.... | 8031 | 8057 | 8092 | 8022 | 8182 8263 | 8205 , 8160 | 7299 | 7469 | 7724 | 7475 | 8099 | 7825 | 7943 | 7819 
Gross total 1.H.P. | 16,088 16,124 16,445 16,365 14,768 15,199 | 15,924 15,762 
| | en 
Trials of Scout Class. 
C.S, = Cruising speed. F.S. = Fall speed. 
| | 
Vessel Sentinel. | Pathfinder. Forward, | Adventure. 
| ee 2 | —_ cia | — 
Length... 360ft. 370ft. 365ft. 37 4ft. 
ae 40ft. 88ft 6in. 88ft. Yin. 38ft. 3in. 
Draught |... ... 13ft. 9¥in 13ft. 7 in. 13ft. 10}in. 12ft. 6in. 
Displacement, tons ... ... ... ... 2920 3060 2870 2620 
Coefficient of fineness, per cent. ... 51-13 55-09 51-19 61-28 
Boilers, number... ... ... ... 12 12 12 } 12 
», working pressure, lb... 280 275 260 250 
a rate surface, sq. ft.... ... ... 716 657 752-4 784 
‘ | eat REM ER c.5 cos ce. ead ae = 44,050 43,800 42,960 42,868 
Each engine, ber and di ters of H.P. cylinders... ... 1 32hin 1 32hin 1 oa 2 22in. 
= s ‘* LP. < os 1 52in 1 5ldin 1 50sin 2 34in. 
ye es L P. we 2 6lin 2 58in 2 57in. 2 53in. 
me stroke... .. sigh "ens ame. ade he 30 30 30 253 
Twin propellers, diameters edge Vad 12ft. 6in. 12ft. 12ft. 1lft. 6in 
He ** | PS ee 15ft. Yin. 14ft. 14ft. 6in | 12ft. 
He pe Piade surface in each, sq. ft. ... 1-5 55-8 46-5 55-0 
ee ~ SS , Sear 1-26 1-17 1-208 1-043 
"9 “ disc ratio 2-383 2-027 2-436 1-888 
Trial at C.s F.S C.S. FS. c.S. F.S. c.S8. F.S. 
Speed on miles, knots ... ... 10-9 | 25-242 | 10-998 | 25-484 10-666 25-286 | 10-378 | 25-450 
Speed, throughout trial, knots oad 25-070 _ 25-345 10-436 25-161 | 10-450 | 25.422 
Revolutions per minute, on miles... ... ... 206 -37 - - _ 211-8 _ 251-9 
Revolutions per minute, throughout trial ... ~~ 206-2 85-97 = 221-5 = 80-245 | 210-75 | 92-65 | 251-6 
Piston speed for 6) hours, feet per minute — 1031 430 1107 401 1054 394 1069 
Air pressure in stokeholds, in. ... ... ... 2. we os -= 2-6 nil 2-4 nil 1-8 nil 2-7 
Make up feed per 1000 horse-power per 24 hours, tons ... — 3-0 2-04 3-13 4-13 2-71 3-68 1-44 
Coal per indicated horse-power per hour, lbs. ..._ ... 2-1 2-38 — 2-661 _ 2-42 — 
Indicated horse-power, on miles ... ... ... ... — 17755 — - — 14,995 — 16,095 
Indicated horse-power, throughout trial 1070 17542 1029 = 17631 839 15,022 1011 15,850 
Vacuum, in. a a ee = “= 23-8 23-6 24-4 25-0 26-3 24.4 
Slip per cent. = 21-31 o 17-18 9-11 16-57 = 4-76 14-78 


locked so as to give each adjustment 
or slackening of brass. 
slacken, having first to shear two cotters. The arrange- | 
ment is snug, and obviates the sometimes-experienced | 
accident in which the greaser, fond of wearing finger | 
rings, has found a small split pin seize his ring, and so | 
skin his finger to the bone. 

The Adventure was recently docked in Messrs. Stephen- 
son’s large dock at Hebburn, and proceeded on full speed 
and steering gear test trials on the 27th ult., on the 
measured knot off St. Abbs Head, in about 40 fathoms of | 
water. This measured mile has been laid down by Sir 
W. G. Armstrong and Co., at their own charges, and | 


Measured Knot Trial of H.M.S. Adventure, 27th July, 1905, 
St. Abbs Head Offing. 
High water, 10.4a.m. Wind, 7 knots, direction North. 





























Along knot. } 
3 Speed, knots | Revolutions per _ 
‘ Tee 4 - a minute. 
¢ ime. Nti- (7 ) We. 
S Of run.| mate § Star- | pot. | Uitt- 
j mean. | board. =| — | 
| mean. | 
| Prey | 
hm sm s | 
N | 11 29 0} 2 27-6 | 24-324 |) 246-0 | 248-0 | | 
S {1143 0| 217-4 | 26-201 253-7 | 255-7 
N , 11 58 80 2 25-6 | 24-725 251-5 | 255-0 
| 25-450 - 251-9 
Ss 12 14 25 | 2 17-4 | 26-201 252-0 | 251-2 
N 12 29 25 | 2 25-6 | 24-725 | 250-0 | 250-0 
S | 12 42 45 | 217-4 | 26-201 |, 251-2 | 250-7 | 








verified by the Admiralty surveyors. With adock capable 
of taking our largest battleships at any state of the tide, and 
withalltherepairing and building facilities ofthe Tyne,many 
thoughtful Tynesiders are questioning the necessity for 
further calls on the national purse for the execution of 





i, in. of tightening | “ yearly margin” principle should give way to that of 


It is impossible for the nuts to | providing for a navy amply powerful for our needs, say, 


The 


ten years hence. 
The results of the trial are tabulated above. 
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boilers generated ample steam, there being sufficient 
heating surface for 20,000 horse-power. Very little water 
service was used on the rubbing surfaces. The trial being 
as for actual war conditions, the armour shutters over the 
engines were closed during a part: of the trial, the ven- 
tilation in this condition being satisfactory. 






In the very drastic trials of Messrs. Harfields’ steering 
engine and gear the helm was put hard over to hard over 
in 253 seconds, giving the usual slight initial heel of vessel 
inward while the helm was being put over, and then a 
steady heel outwards of about 8 deg. while circling, the 
diameter of turning circle being about five lengths of ship. 
The slight heel shows ample stability; indeed, perhaps, 
for the sake of a steadier gun platform, a lesser meta- 
centric height might be permissible, the average of a large 
number of timings, on a prior trip, giving 7°84 seconds as 
the period of complete roll. 

It will be seen that the highest speed was 25°955 knots, 
and there are indications that 26 knots could be main- 
tained, but as learning and making improvements in 
speed costs money, such should be a national charge, 
being in the way of national technical education. 

The highest speed obtained was 25°955 during the 
third hour, after which, as the contract speed was well in 
hand, the fires were not fully urged. The results of the 
63 hours’ trial was—speed, 25°422; revolutions, 251-6; 
indicated horse-power, 15,850. The engraving on page 107 
shows the vessel making 254 knots. The drawings 
show the plan and elevation of the vessel, and cross sec- 
tions through the machinery space. The sister scout 
Attentive, also built at Elswick shipyard, is soon to com- 
mence her trials. Drawings of the engines will appear 
in a future issue. 








SOME FRENCH MOTOR CAR WORKS, 


No. 1 —PANHARD AND LEVASSOR, 


An industry which has grown so rapidly during the 
short space of ten years as to become one of the most 
important and flourishing branches of the engineering 
industry must offer many interesting examples of 
initiative and enterprise in the building up of factories. Less 
than a decade ago the motor-car industry could scarcely be 
said to exist. Half-a-dozen firms were grappling with 
the difficulty of fitting petrol motors to carriages, and 
manufactured them as a side line for a few customers 
who had sufficient faith in the future of the “horseless 
vehicle ” to carry on a work of propaganda. If to these 
we add half-a-dozen coachbuilders who bought industrial 
engines and adapted them to ordinary carriages which 
they never sold, it will be seen that the automobile 
industry started in a very modest way indeed. Before 
manufacturers could turn out trustworthy and satis- 
factory vehicles, they had to carry out so much experi- 
mental work that the building up of a business was 
necessarily slow. The movement in favour of auto- 
mobilism grew so rapidly under the stimulus of racing, 
which began with the Paris-Bordeaux race in 1895, that 
there was a heavy demand for cars before makers were 
able to supply them. As yet the firms who seriously 
took up the construction of motor cars were little disposed 
to lay down extensive plants. There was no certainty 
that the types of vehicles then introduced would not 
be speedily replaced by others, so that the plants them- 
selves would soon become obsolete. Moreover, as every- 
thing had to be created and new hands had to be trained, 
there was obviously nothing to be gained by sinking a 
large capital in plants which it would have been. impos- 
sible to utilise to their full capacity. The motor car 
works therefore grew very slowly until it was seen that 
the original Panhard type of vertical engine and trans- 
mission gear really represented a permanent standard 
of design. On this being adopted by every new firm, the 
development of the motcr car proceeded by leaps and 
bounds. The experimental stage was over, and there was 
nothing to prevent makers from laying down expensive 
and up-to-date plants to cope with the ever-growing 
demand for motor cars. It was not until 1898 or 1899 
that makers started to build motor vehicles in series, so 
that the industry has made its present astonishing pro- 
gress in a period of not more than five years. 

One of the most interesting examples of the building 


Stores 






AND LEVASSOR MOTOR CAR WORKS 


up of a motor car works is to be found in the history of 
| Panhard and Levassor. It was at the Paris Exhibition 
| of 1889 that the late M. Levassor saw a boat fitted with 
| a Daimler engine, and he was struck with the idea of 
adapting the petrol motor to road carriages. The 
‘idea was not new, for in the sixties Lenoir had built a 
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car propelled by a gas engine, and in Germany Benz was 
just then constructing cars with horizontal motors and 
belt drive, while Daimler himself had turned out an 
experimental vehicle. It is te the credit of Levassor, 
however, that he so far improved the Daimler engine as 
to make the petrol car a practical success, and thus laid 
the foundation for a great flourishing industry. M 
Levassor had already a good deal of experience in the 
construction of internal combustion engines. The small 
works in the Avenue d’Ivry had been taken over in 1853 
by M. Perin, when he started upon the manufacture of 
wood-working machinery. M. Perin practically introduced 
the power band saw, for though such machines had been 
in existence they were not successful until he adapted 
the saw guide to ensure a straight and absolutely even 
cut. The firm of Perin et Cie. was subsequently changed 
to Perin, Panhard et Cie., and in 1886, after the death of 
M. Perin, another change was made, and M. Levassor, 
who had been the company’s engineer, joined M. Pan- 
hard, when the title of the firm became Panhard and 
Levassor. The firm had for some time previously 
taken up the manufacture of Otto gas engines, 
and when they saw the possibility of adapting the 
Daimler petrol motor to road vehicles they purchased the 
French patents. It is unnecessary here to deal with the 
experimental work carried out by M. Levassor. Suffice 
it to say that, adopting in his first car the principles of 
construction which are exactly the same as those 
employed in up-to-date vehicles, it took M. Levassor 
more than a year to get his car to run a few miles without 
stopping, and it was not until the Paris-Bordeaux race 
of 1895 established a reputation for Panhard cars, and 
showed the public that the motor car was something more 
than a plaything, that the firm was obliged to lay itself 
out for-the building of vehicles on a large scale. On the 
death of M. Levassor the firm was transformed into a 
private concern, under the name of the Société Anonyme 
des Anciens Etablissements Panhard et Levassor, with 
a capital of £200,000. The whole of this sum has been 
paid back, and the land, buildings, and plant stand on 
the books at one franc. The works inthe Avenue d’Ivry 











of apprentices working more than ten hours a day, and 
as it was necessary in times of pressure to keep the works 
running twelve hours, their presence was often a source 
of inconvenience. A separate shop has therefore been 
erected where about twenty apprentices are taught their 
trade. 

In extending its works the Société Panhard and 
Levassor naturally laboured under difficulties that do not 
exist in the case of new factories which are laid out with 
an accurate knowledge of the conditions of the industry. 
On beginning these extensions the firm could hardly 
have foreseen the rapidity with which the industry would 
develop in so short a time. As new shops were added, 
and increasing efforts had to be made to cope with the 
demand for automobiles, the makers saw the necessity of 


systematising their production; not only so, but the | 


introduction of new types of cars obliged them to make 
provision for the older vehicles. In other words, the 
organisation of the works had to be carried out in such a 
way that the manufacture of spare parts should be 
distinct from the building of new cars in series. It was 
obvious that if vehicles were to be turned out economi- 
cally a special plant should be employed exclusively upon 
their manufacture. Seeing that nearly the whole of the 
Panhard cars built during the past ten years are still 
running, it can be imagined that quite a large business 
must be done in spare parts, and these parts vary with 
the multifarious types of old cars. Each part of every 
type of vehicle in service must be kept in stock. To pro- 
vide for these numerous contingencies the firm decided 
upon laying down an up-to-date plant at Reims which 
should be employed upon work in series, and this work is 
never interfered with under any circumstances until the 
models for new types are completed and a fresh series is 
started upon. In Paris, on the other hand, the organisa- 
tion allows of the plant being put upon any kind of work. 
Usually it is engaged upon the building of cars in series, 
but apart of the plant may be put at any moment on 
spare parts, experimental motors, and mechanisms. 
Everything is at first conceived and executed in Paris, 
and Reims assists in turning out the final product. 
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countries, principally from America and England, and 
the machines for cold sawing iron and steel : are 
manufactured by Panhard and Levassor themselves, 
To facilitate work, the cylinders and crank chambers are 
fixed in frames for the ready and accurate boring of bolt 
holes in cylinder flanges and crank-chamber lugs, so that 
all these heavier parts are assembled without being 
touched with a tool. The aluminium castings are 
remarkably clean, and are generally so accurate that 
after simply planing the faces, the edges assemble very 
neatly, and need no chiselling or filing. The aluminium 
has a small percentage of alloy which does not add 
materially to its weight, and the metal is said to have 
the same resistance as cast iron. One end of the motor 
shop is boarded off into two compartments which are 
carefully guarded against the intrusion of any visitor. 
It is in one of these compartments that new inventions 


| are carefully investigated, and drawings are made of new 


motors and mechanisms, and in the adjoining compart. 


| ment these drawings are executed by specially selected 


workmen. The transmission shop has a similar equip- 
ment for turning out gear wheels, shafts, differentials, and 
the like. 

From here we pass into the motor-testing shop, in which 
every engine is run until it develops its fuli power. This 
may take an hour or two, or it may occupy two or three 
days. Nothing is more curious than the difference in the 
running of new motors which are all made in identically 
the same way and to exactly the same dimensions, 
without there being a variation of a fraction of a milli- 
metre. By dint of running on the bench, however, they 
invariably develop the maximum of power they are 
designed to give. The method of testing the motors 
electrically was invented by Commandant Krebs, general 
superintendent of the firm. As will be seen from the illus- 
tration on page 114 the engine is coupled toadynamo. The 
casting carrying the field magnets is hinged, and to this 
is attached a rod with a weight. The length of the rod 
and the weight are calculated according to given formulu: 
to balance the torque of the dynamo when the E.M.F. 
is equal to the power that should be developed by. the 





TWO VIEWS OF THE ENGINE-ROOM—PANHARD-LEVASSOR WORKS 


now cover an area of ten acres, exclusive of large repair ; 


shops covering 8000 square metres which have been 
erected in close proximity. Last year a weaving factory 
was purchased at Reims with about ten acres of land and 
shops covering 5000 square metres, and since the beginning 
of the present year these works have been manufacturing 
for Paris. 
employed, and 1500 motor cars are turned out a year. 


The Panhard and Levassor works differ from many | 


newer establishments in the sense that their development 
has proceeded along systematic lines. The importance 
of this will be seen when we recall that in few other 


product of the mechanical engineering industry is business | 


dependent so much upon reputation as the motor car. 
As buyers are not usually confident in their own judg- 
ment, they often prefer to purchase cars that have given 
plenty of proof of reliability, and when new makers go 
into the industry, and are able, with large capital, to lay 
out big works on the most approved plan, they often 
have to wait a considerable time before they can secure 
the favour of the buying public, while in some cases these 
attempts to launch out on the industry on a large scale 
have ended in failure. When Panhard and Levassor 
began to make extensions they had the advantage of 
what might almost be regarded as a monopoly of petrol 
cars. They had orders which could not be executed in 
less than eighteen.months. And yet they met with 
difficulties far more serious than any with which makers 
are troubled now-a-days. The firm very soon saw that 
success in motor car construction depended upon absolute 
accuracy in manufacturing and fitting, and that if 
machinery counts for a great deal the skill of the hands, 
especially in the work of finishing and assembling engine 
parts and erecting chassis, counts for sti]l more. It was 
obviously out of the question to extend the works until a 
sufficient number of hands could be trained in the new 
industry. The works, therefore, could only develop as 
the supply of skilled workmen justified the laying down 
of new plant. This work of training is still an important 
feature of the Avenue d’Ivry organisation, as well as one 
of its principal forces, for a man who learns his trade in 
the Panhard and Levassor works becomes a permanent 
unit. Until recently the apprentices were distributed 
among the different shops, but as the law does not allow 


At the Paris factory about 1600 hands are | 


Originally, the Panhard works consisted of two shops for 
the manufacture of wood-working machinery. This branch 
of the industry is still carried on, and Panhard and Levassor 
band saws are sent away to many foreign countries. We 
observed too, during a recent visit, a very fine machine des- 
| tined for sawing armour plate. This connection between 
wood-working machinery and motor car manufacturing is 
closer than might at first seem probable. The expe- 
rience gained by the firm in producing such mechanism 
taught them the importance of absolute accuracy in 
machinery generally, and being able to make many of 
their own machine tools to suit their special needs they 
have had facilities for doing high-speed work under the 
| best conditions, at the same time that the manufacturer 

of motor cars has supplied employment to the machine- 
tool department. Between the wood-working machinery 
shop and the extensive offices are a warehouse, a dis- 
pensary, and reception rooms for visitors. Farther on is 
the carpenter’s shop, where there is a large installation 
of band-saw machines with travelling tables for cutting 
up the wood in lengths for frames, spokes, and felloes, 
‘and a particularly interesting mechanism is the machine 
| for shaping the spokes, in which five high-speed cutting 
| tools are given a varied trave) as the rotating spokes pass 
| beneath them. This is one of the old shops where space 
has to be economised in every possible way, and to 
| facilitate work an electric travelling crane is in course of 
| erection. Itshould be remarked that there is a consider- 
| able store of wood, principally oak and acacia, the latter 
| for the spokes, which is left to season for some years. 
| At the rear of these buildings are two vast bays built 
| entirely of steel and cement, well lighted by windows 
running down each side, and, even at the end of a day’s 
| work, looking remarkably clean and neat. What strikes 
| one particularly is the entire absence of litter. One of 
| these shops is devoted to the manufacture of motors, and 
| the other of transmissions. The motor bay has a length 


| on one side of 184 m., and on the other of 231 m., while | 


| the width is 274m. The other bay is rather larger. In 
| these two shops there are something like 600 machine 
| tools driven from overhead shafting. As for the machine 
| tools themselves they are mostly of standard types, and 
| in very few cases has it been found necessary to modify 
' them for special work. They are drawn from all 


This power is indicated by a slight rising of the 
It is, in fact, an electrical application of the 
Prony brake. Each bench has a switchboard, provided 
with volt and ampére metres. The dynamo can also be 
put in circuit with a resistance board, seen at the end of 
the testing bay. This board has a considerable number of 
incandescent lamps, which can be switched on to vary the 
load on the engine. When about twenty engines, ranging 
in power up to 50 horse-power, are running on the benches, 
it is obvious that a considerable amount of energy is 
developed in the testing bay. This is sent to the mains 
for distribution throughout the works, so that when the 
testing bay is in full operation the steam engines are 
running very light. It is through the testing and erecting 
shops that the apprentices and new hands pass before 
being put to other work, and there is always a limited 
number of mechanics spending some time in these shops, 
so as to be qualified for undertaking repairs at agencies in 
France and abroad. Similar in construction to the shops 
already described is the chassis erecting bay, where the 
engines and transmissions are fitted to the chassis and 
carefully verified. Although the bay is a large one, there 
is by no means an excess of room, and at the time of our 
visit every available space was taken up with chassis in 
course of being adjusted. Here, as elsewhere, every- 
thing is done in perfect order. Each staff of work- 
men has a series number corresponding with the 
chassis, and it is then known by whom each chassis is 
adjusted. There is no littering about of tools; files, 
wrenches, saws, callipers, &c., are neatly kept in their 
place on a board behind each staff of hands. All this 
means time saved, while it gives an orderly appearance to 
the shop. 

On leaving the erecting bay the chassis are taken 
to the adjusting shop, where they are provided with 
electrical ignition, radiators, bonnets, and chains, as well 
as a temporary body, and they are then run on a 300m. 
track, which divides the works into two unequal parts. 
If this running test prove satisfactory the chassis is 
taken to the finishing shop, which forms the first of the 
series of bays.on the other side of the track. At one 
time carriage bodies were fitted here to the chassis, but 
it is now customary for the coachbuilders themselves to 
undertake this work, so that operations are now confined 
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to completing the chassis to be sent away to the coach- 
building factories. Exhaust pipes and silencers are fitted 
to the engines, water connections are made, the dash- 
boards are fixed with their lubricators and gauges, and 
the final finish is given to the complete chassis. On an 
average five cars a day pass through this shop, but in 
busy times as many as eight are completed. 

From the finishing shop we enter a laboratory, where 
metals are tested, experiments carried out with new 
alloys, and researches made generally into anything that 
may add to the efficiency of the various metals employed 
in motor car construction. Adjoining these buildings is 
the original shop that more than half a century ago com- 
prised nearly the whole of the works acquired by M. 
Perin. It is here that the manufacture of band saws and 
machine tools is still carried on, as well as the machining 
of the heavier motor car parts. Shafts are turned and 
big gear wheels cut. This shop is absolutely crowded 
with heavy machinery, and the makers intend re- 
arranging this part of the works so as to be able 
more effectively to cope with the increasing business. In 
the engine-room electrical energy for power and light- 
ing purposes is produced by two Corliss engines con- 
structed by Messrs. E. Garnier and Faure Beaulieu, the 
former gentleman being one of the Panhard and Levassor 
directors. Each of these engines, developing normally 
500 horse - power, drives a Postel - Vinay dynamo. 
Nearly the whole of one side of the engine-room is 
occupied by a switch-board with gauges that are 
readable from almost any part of the room. The 
whole installation is very neat and well arranged, and 
is remarkable for its cleanliness. During summer, 
when no lighting is needed, one engine is more than 
sufficient to supply the whole of the power needs, for 
when the motors are being tested—and this is done pretty 
constantly—the steam engine is not required to develop 
much more than 200 horse-power. 

In the same group of buildings is to be found the 
model shop, where all the wood patterms are turned 
out: the cementation plant, and the shop for ap- 
prentices; but one of the most interesting parts of 
the works is the store, which controls the whole of 
the operations throughout the factory. In this store is 
a complete system of gauges and templates, with which 
every part is examined two or three times during 
the process of manufacture. In the case of a gear wheel, 
for instance, the piece of nickel steel bar from which it is 
to be cut passes from the store to the transmission 
bay, where the teeth are cut, and returns again to the 
store, and after inspection is sent to the cementa- 
tion ovens and returns again to be finally calibred. Here, 
also, is a laboratory equipped with machines for testing 


metals for tensile and crushing strains, Samples of all | 





new consignments of metal are treated in this way so as 
to ensure that the material employed is of a perfectly 
homogeneous quality. Despite the severity of the 
control, it is very rare that any parts have to be rejected, 
and when such is the case the first things that have 
to be looked to are the machine tools. Many thousands 
of pounds worth of spare parts are stored in this ware- 
house, each section being set apart for pieces relating to 
different types of cars, and complete series of parts are 
even kept in stock for vehicles built as long ago as 1895 
and 1896. The fact that customers should still occa- 
sionally require such parts offers the most convincing 
proof that motor vehicles are capable of doing good 
service for at least ten years. 

In view of this great development of the automobile 
industry, it naturally follows that makers themselves 
should feel obliged to provide necessary instruction for 
those who will have to take charge of the vehicles. For 
this purpose a permanent course of lessons is given in a 
smal] shop equipped with a chassis and various parts, to 
which are admitted those drivers who are in the service 
of customers. A week's instruction is generally sufficient 
to teach them all that is necessary for the satisfactory 
driving of cars, and the final lesson consists in taking the 
men out on the road and showing them the incon- 
veniences that follow upon an improper handling of the 
vehicle. A special course is also reserved for owners, 
and it frequently happens that the class consists of many 
of the most distinguished names in France. 

On pages 110 and 114 will be found a number of views 
of these works, which are sufficiently described by their 
titles. 








FOREIGN SHIPS AND BRITISH 
REGULATIONS. 


Ir has long been a complaint with our shipowners that 
vessels of foreign countries are more favourably treated 
in British ports than are our own vessels. Some ship- 
owners’ societies, indeed, in their annual reports, make a 
point of tabulating the local ships sold foreign during the 
preceding twelve months, which under the more lenient 
regulations of the countries of their new owners, are 
able to remain in the old trades but load many more tons 
cargo than are allowed under British regulations. Hence 
it was, and, indeed, is now, not at all an uncommon 
occurrence to see two sister ships, alike in every particular, 
entering or leaving a British port, one with two or three 
feet of freeboard and the other loaded down to the 
scuppers. There used to be an impression, even in 
official circles, that the Board of Trade had no power to 
detain the foreigner outward bound; but latterly it has 


, be enforced against an overladen foreign ship—a power 
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been™ recognised that this is not so, and that a foreign 
overladen ship can be detained equally with a British 
ship. As a result official returns show that the number 
of stoppages of overloaded strangers has considerably 
increased. While this is a step in the right direction, 
it is impossible under existing regulations to act similarly 
with regard to foreign ships bringing inward cargoes which 
have started on their voyages in an overladen condition, 
or which have brought us certain cargoes—grain, for 
example—without those safeguarding appliances which 
must be provided on all British ships. There are other 
directions, also, in which ships belonging to foreign mari- 
time countries can and do compete with us in our own ports 
on unequal terms. Theconstant cry of the shipowner on 
these matters resulted in the appointment of a Select Com- 
mittee in 1904 to inquire into the trouble. It was found 
impossible for that Committee to complete its labours last 
session, so it was reappointed this, and its official report 
has just been presented to the House of Commons. 

The statutory requirements to which its attention was 
mainly directed were the Joad line, safety in ships, grain 
cargoes, emigrant ships, life-saving appliances, -and 
limitation of liability. The recommendations regarding 
some of these are fairly satisfactory. As we have stated, 
an increasing number of outward bound overladen foreign 
ships is stopped, but a difficulty is experienced due to the 
fact that the marking of a load line is not ai all universal, 
although, according to the evidence given before the 
Committee by Mr. Walter J. Howell, the secretary to the 
Marine Department of the Board of Trade, a movement 
is on foot in some of the principal foreign countries in the 
direction of adopting a load line. In these circumstances 
the Committee state that, in their opinion, the time seems 
opportune for his Majesty’s Government to endeavour to 
arrange for the adoption of uniform rules of loading by 
the Governments of the principal maritime countries. 
It is, however, recognised that a mere request may prove 
insufficient, so it is recommended that adequate powers 
be provided with regard to the load line on foreign ships 
similar to those which exist in connection with the 
tonnage measurement of similarly owned vessels. By the 
Merchant Shipping Act a foreign ship may be re-measured 
in this country for any purpose under that Act. Itis not 
quite clear what effect this will have. We may 
measure a foreign ship for the purpose of deciding 
to what depth she may be safely loaded, but we 
can scarcely insist. upon her having a load line marked, 
and without that the detaining officer will have just as 
much difficulty. as he experiences now. But that 
difficulty apart, for after all it may be only a small one, 
the powers remain the same as they are now, unless, 
indeed, the law be ‘so altered that a penalty may 
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which is not now possessed by us. Nevertheless, the 
position as regards inward-bound ships is not improved. 
A steamer may leave, say, Bilbao, overladen, but arrive 
here in seaworthy trim, due to her “coming up” as the 
consumption of bunkers-reduces the deadweight on board. 
A British ship so transgressing can be proceeded against. 
We do not see that any action can be taken against a 
vessel of another country in like circumstances, unless 
her Government imposes load-line regulation. It seems 
evident, therefore, that, notwithstanding the recommenda- 
tion of the Committee, international regulations as to over- 
loading and a load line can only be secured by diplomatic 
action, and that without such regulations the position of 
our ships will be no better than at present. However, the 
recommendation as to unsafe ships is clear enough, and 
as the definition is fairly sweeping, erring foreign ships 
may becaught. It is reeommended that Section 459 of the 
Merchant Shipping Act, 1894, shall be applied in future to 
foreign as well as British ships. This section provides 
that if the authorities “have reason to believe” that a 
ship is in any way defective, she shall be detained until 
the defects be rectified; although here, again, we are 
confronted with the fact that there seems to be no penalty 
further than that the detention continues until the 
vessel is made seaworthy. As tograin cargoes, it is recom- 
mended that foreign ships shall in future, when bound 
to this country, be required to adopt all reasonable pre- 
cautions, and shall, as far as practicable, be subjected 
to the provisions of the Merchant Shipping Act. This 
means that they shall, for example, be provided with shift- 
ing boards. But the “as far as practicable” seems to pro- 
vide a loophole. Suppose that the Governments to which 
these ships belong object and threaten reprisals? Will it 
be held then that it is “not practicable ” to subject the 
vessels to the provisions of our Acts? It is well to remember 
that more than once have shipowners had their demands 
for different treatment being meted out to foreign 
ships met with the Ministerial contention that the 
foreign Governments concerned would retaliate, and that 
therefore it was advisable to let sleeping dogs lie. 
No recommendations are made with respect to foreign 
emigrant ships. The demand was that this class 
of visitor should be made to comply with our 
regulations, whether she took on board emigrants at a 
British port or not. Shipowners are not unanimous on 
the subject, say the Committee, and the members cannot 
therefore support the contention on the ground that it is 
necessary in the interest of safety. One would have 
thought that it was immaterial where the emigranis were 
taken on board so long as the vessels called at British 
ports and competed with our vessels for passengers of 
another class. 

As to life-saving appliances, it is recommended that 
the Government should be empowered to apply, by order 
in Council, the rules as to the provision of these to the 
ships of any country which do not substantially comply 
with the requirements of our rules. Finally, it is con- 
sidered that limitation of liability does not come within 
the scope of the reference. The Committee, however, 
consider that it deserves careful consideration. 

Regarded as a whole, it is doubtful if these reecommen- 
dations, even should they be acted upon, will much improve 
the position of our ships when placed in competition with 
the foreigner. 








AMERICAN SOCIETY OF CIVIL ENGINEERS 


Tue American Society of Civil Engineers holds two special 
meetings each year, in addition to the regular semi- 
monthly meetings held at its house in New York. In 
January the ‘‘annual meeting”’ is held in New York, when 
the ballots for officers are counted, certain business trans- 
acted, and social functions and entertainments are provided. 
In June—as a rule—the ‘‘ annual convention”’ is held, when 
the presidential annual address is delivered, and a small 
amount of business or professional proceedings is disposed 
of, but the principal features are of a social character, 
including excursions and entertainments. The annual con- 
vention is held away from New York, sometimes in a large 
city, but more generally in asummer resort in the mountains 
or on the shore, where all the party can find accommodation 
in one of the great hotels which are distinctive of these 
American resorts, and so avoid the bustle and confusion of 
city hotels and city life. 

The annual convention of 1905 was held in June at the 
city of Cleveland, on Lake Erie, which is the centre of many 
great engineering works and engineering manufacturing 
establishments. The city is peculiarly interesting as a place 
of meeting for engineers, since it was founded—in 1796—by 
a number of civil engineers headed by General Cleveland. 
The city has now a population of 450,000, being the seventh 
city in the United States in respect to population. It has an 
area of 35 square miles, a frontage of 10 miles on the lake 
shore, and a harbour frontage of 16 miles on both banks of 
the Cuyahoga River. This is a very winding stream, crossed 
by numerous drawbridges, and its navigation is difficult ; but 
extensive improvements are contemplated. It is one of the 
great ports for receiving the iron from the upper lake regions 
for its own use, and also sending it by rail to the iron and 
steel centres of Pennsylvania, while in return it receives coal 
by rail to be shipped to different points on the lakes. About 
20,000,000 tons of iron ore are shipped annually from Lake 
Superior ports, and about 5,000,000 tons of this are received 
at Cleveland. Special machinery has been installed for 
unloading and loading the steamers, some of which are 400ft. 
to 500ft. in length. 

Cleveland is a great manufacturing city, but it has also 
many beautiful parks, boulevards, and residential districts. 
It has over 200 miles of double-line electric tramways, and is 
the converging point of a number of electric suburban and 
interurban railways. In fact, the tramway traffic at the 
centre of the city is so congested that it is proposed to build 
an underground line through the heart of the city, in order 
to remove the tramcars from the streets. The city is also 
now planning an important municipal improvement in the 
formation of a central square or park, upon which will front 
a new city hall, court-house, library, and post-office, Part 
of the land is already secured, and one of the buildings is 
being constructed. The total cost, including land and 
buildings, will be about £4,000,000, The city’s water supply 





is taken from Lake Erie by tunnels to intake shafts, four 
miles from the shore, but a new tunnel, 9ft. in diameter, has 
now been driven to an intake ten miles from shore, beyond 
reach of any pollution. 

The formal opening ceremonies of the convention were 
very brief, the Society being welcomed by Mr. A. Mordecai, 
engineer of the Erie Railroad, on behalf of the local 
engineers, and by Mr. H. Cooley on behalf of the city. The 
Society then took up for discussion the proposed establishment 
of local ‘‘ chapters’’ by members resident in various cities. 
The general tenor of the discussion was to the effect that 
while it might be advisable to do this in cities where no local 
engineering association exists, it would be highly undesirable 
in cities already having such associations, This discussion 
continued until the hour of adjournment. In the afternoon 
there was a drive through the parks, terminating at the 
house and grounds of the Country Club, on the shore of the 
lake. 

One of the customary features of the summer meeting is 
the reading of a ‘‘ presidential address’’ by the president, 
who is elected at the January meeting. This address was 
delivered at the evening session by the present president, 
Mr. C. C, Schneider, of the American Bridge Company, and 
some extracts from it are as follows :— 

‘*Up to 1840 there were no iron bridges in the United 
States except suspension bridges in which iron links were 
used in the cables and suspenders, the floor system being of 
wood. The first bridge in America consisting of iron through- 
out was built in 1840 by Earl Trumbull over the Erie Canal, 
in the village of Frankfort, N.Y. In the same year Squire 
Whipple, afterwards an Honorary Member of the American 
Society of Civil Engineers, also built his first iron truss 
bridge. Probably the first iron railroad bridge was built on 
the Philadelphia and Reading Railroad at Manayunk by 
Richard B. Osborne, chief engineer, in 1845. 

‘* About 1850, after the building of railroads had advanced, 
the educated engineer commenced to exert his influence in 
the art of bridge building, and from that time forward steady 
progress was made. The period from 1850 to 1860, therefore, 
may be regarded as an epoch in the histcry of American 
bridge building; the time when the bridges designed by Fink 
and Bollman first came into use, and the earliest iron 
Whipple and Pratt trusses were built. When American engi- 
neers commenced to build iron bridges, they paid little 
attention to the then existing European models, but pre- 
ferred to develop their own systems independently, as they 
had done previously with wooden bridges, the first iron 
bridges being imitations of the Towne lattice and the Howe 
and Pratt trusses. 

‘* Any engineer who has followed the progress of American 
bridge building for the last thirty-five years must have 
observed that not only the designs, but also the methods 
adopted for accomplishing results, have undergone a vast 
transformation; while abroad the designs have been im- 
proved, but the methods have changed very little, if at all. 
The practice of having the designs of bridges and other struc- 
tures made by engineers employed by the purchaser and 
letting the contract to a manufacturer on a pound-price 
basis is now becoming the standard practice of the country. 
Most of the large railroads have their own bridge and struc- 
tural departments, or, for work of unusual magnitude, 
employ outside experts to design and supervise construction. 
Only a few of the smaller railroads adhere to the ancient 
practice of inviting manufacturers to submit competitive 
designs accompanied by a lump-sum tender. 

‘*The competitive system has had its day and has served 
a good purpose. It has been an important factor in develop- 
ing the art of bridge building in America. It has been 
productive of establishing rational types, practical details, 
and scientific proportions. 

‘* Contracting has undergone a marked development to keep 
pace with the advances made in bridge building and structural 
engineering. Deep and difficult foundations for bridge piers 
and high buildings are more frequently required now than in 
former years, and while the engineer furnishes the design, it 
devolves upon the contractor to devise ways and means for 
doing the work. Many of the problems the contractor has 
to solve require engineering talent of the highest order, and 
some of the contractors’ engineers are men of exceptional 
ability and of high standing in the profession. 

‘* Until recent years the question of erection was left to 
the skill and judgment of practical men who had gained 
their knowledge and had become experts by long experience. 
The field operations in connection with the erection of some 
of the structures of recent years were of such magnitude and 
complicated character that it required a high order of 
engineering skill and experience to carry them out to a 
successful completion. Erection of bridges and other struc- 
tures has manifestly advanced from being mere skilled labour, 
executed by men having only practical training, to be an 
important branch of engineering. 

‘* Nickel steel has of late received special attention, and 
has been investigated by engineers, in relation to its useful- 
ness as a structural material. For many years metallurgists 
have experimented on the effect of the addition of special 
metals to steel with a view of increasing the ultimate strength 
and elastic limit of the steel without proportionately decreas- 
ing its ductility. So far, as a special structural steel, nickel 
steel is the only one which has proved satisfactory.” 

The practice of making the summer convention an occasion 
for the presentation of technical papers has been abandoned 
for some years, the convention being mainly of a social 
character. It has, however, been usual to have two or three 
special papers on subjects for discussion, but at the Cleveland 
meeting even these were omitted, and the only business 
proceedings were the transaction of certain routine business. 

On Wednesday morning, June 21st, short addresses were 
made by a number of local engineers, dealing with the water 
supply, sewerage and paving, the harbour, and some of the 
manufacturing establishments and educational institutions. 
During the afternoon of Wednesday and Thursday parties of 
members visited various works and institutions, while in the 
evening social functions were held. 

On Thursday morning a report was read from the Board of 
Direction in regard to the proposal that the Society should— 
if requested—nominate members qualified to serve on 
technical commissions or boards. The policy of the Society 
has been opposed to this in the past, and the report recom- 
mended that this policy be adhered to. This was adopted by 
a@ unanimous vote. The Secretary announced that the six 
volumes containing the papers and discussions of the Inter- 
national Engineering Congress—held last year at the St. 
Louis Exhibition—have been completed and distributed. It 
was also announced that the collective engineering exhibits, 
secured and arranged by the Society, had been awarded a 
Grand Prize. 

The convention closed with an excursion by steamer to 





Lorain, 25 miles away. Here is a shipbuilding works, where 
one of the new ore-carrying steamers, 500ft. long, was nearly 
ready for launching. These great vessels are launched side- 
ways into a narrow channel, The principal point of interest, 
however, was the great steel plant. The ore from steamers 
is unloaded by special machinery, performing very rapid work, 
and is delivered into the stock piles or into railway wagons. 
A huge steel gantry, with towers carried on sixteen axles, and 
having the gantry frame extended as a cantilever beyond each 
tower, serves the stock yard, and handles an immense grab 
bucket which loads the ore into railway wagons. The wagons 
of ore, limestone, &c., have hopper bottoms, discharging into 
concrete bins or pits below the ground, from which the ore is 
drawn into an electric car, which runs over a deeper pit and 
dumps its load into the charging lorry of a blast furnace. 
There are four large blast furnaces, with four hot stoves to 
each ; also Bessemer converters, hydraulic ingot strippers, 
soaking pits, blooming mill, &c. The plant is very extensive, 
and largely equipped with modern machinery and appliances 
to ensure rapidity and economy. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

E uf eer Commanders. —William Onyon, to the Victory, for the 
D nought ; James Barber, to the President, as engineer over. 
seer at Fairfield Shipbuilding Company’s works ; John A. Murray, 
to the Victorious, vice ae: tdward A. E. Crowley, to the 
Boscawen, for the Boscawen II., vice Murray; and Ernest F, 
Sparks, to the Formidable, vice Lister. 

oe Lieutenants. —H. W. Heyes to the Skipjack ; C. F. B. 
Pendleton, to the Sapphire, for the Thorn ; 8. M. G. Bryer, tothe 
Pembroke, for the Fairy; A. E Everitt, to the Sapphire, for the 
Avon; L. R. Croisdale and R. Beeman, to the President, for 
service in Controller’s De ment ; A. E Hyne, to the Magnificent ; 
E. Nibbs, to the Venerable ; Tom B, Huddy, to the Halcyon, vice 
Moysey ; Edward W. Liversedge, to the President, additional, as 
Admiralty overseer of eran f under construction in Liverpool 
district, vice Sparks ; Sydney M. G. Bryer, to the Vivid, for the 
Fairy ; and: Thomas W. Cleave, to the Sapphire, for the Ostrich. 

Engineer Sub-lieutenants.—Gerald Robins, to the Exmouth ; 
Herbert H. Wilkins, George D. Campbell, both to the Russell ; 
Arthur H. Tilt and George J. B. Barry, both to the Montagu ; 
Sidney C. Whyham, Harold H. Harvey, both to the Duncan ; 
Henry J. Lamb, to the Albemarle ; Henry C. N, Simes, George S. 
D. Lord and Percy D. Croisdale, all to the Cornwallis; James EF. 
Maclaren and Rene C. Hughil, both to the Swiftsure ; Walter J. 
Roberts and Reginald G. Hines, both to the Triumph, all lent for 
training. 

Chief Artificer Engineers. - William H. Hall, to the Sapphire, for 
the Wizard, vice Plumer; Amos Nicholls, to the Pembroke, 
additional for the Ranger, vice Driscoll ; William H. Roxburgh, 
to the Pembroke, additional for the Salmon, vice Dalton. 

Artificer Eagineer.—Edward C. Phillips, to the King Alfred, 
vice Cherrill, 








ENGINEERING DEGREES. 


THE following is a list of successful candidates for the degrees 
mentioned am recent — ha — 

Faculty of Engineeving.—B.Sc. Engineering—metallurgy—ex- 
amination for poe sea students. 1905. Pass lat : N. D. Daru. 

Faculty of Engineering.—B.Sc. Engineering examination for 
internal students. 1905. Pass: R. R. Elliott,*J. Nealor, J. H. 
M. Nichols, M. L. Thomas, W. Turner. Honours —First class 
A. M. Beale, R. O. Boswall, H. E. Hodgson, F. J, Kean, A. E. 
O'Dell, E. H. Salmon. Second class: A. P, Chalkley, S. Lacey, 
S. M. Udale, G. Urquhart, J. S. Westerdale. 

B.Sc. Engineering Examination, 1905.—For external students : 
Pass: A. 8. 5 Achecsienn, A. P. Morris, W. N. Thomas, T. Thomp- 
son. Honours,—First class: W. B. Burnie, F. C. Lea, H. P. Philpot, 
F. C. Prentice, W. A. Scoble. Second class: M. R. Atkins, H. D. 
Creedy, L. Wyld. Third class: H. M. Hodson, W. Neagle. 
Honours candidates recommended for a pass: G. H. Broom, 
B.Sc., 8. S. Elliott, T. J. R. Kiernan, C, B. R. Merton. 








Rat.way Ciun.—There will be a social meeting on Friday, 
August 11th, at 7 p.m., at St. Bride’s Institute, F.C. 


Tue INSTITUTE OF SANITARY ENGINEERS, LiMITED.—The follow 
ing meetings will be held on Wednesday, August 16th, commencing 
at 3.30 p.m.:—Examination and Literary Committee at 3.30 p.m , 
Finance Committee at 5 p.m., Council meeting at 7 p.m. 

British WEIGHTS AND MEASURES ASSOCIATION.—The board of 
directors of Messrs, Platt Brothers and Co., Limited, textile 
machinists, Oldham, have voted £100 as a donation to this Associa- 
tion, and have agreed to their managing director, Mr. John Dodd, 
becoming a co-opted member of the Committee of Control, 


AN INTERNATIONAL EXHIBITION OF TEXTILE INDUSTRIES.—The 
municipality and the Chamber of Commerce of the city of Tour- 
coing have decided to hold an exhibition of textile industries from 
May to September of next year. The object of this exhibition is 
to demonstrate the activity of the textile centres of the north of 
France, including Roubaix, Tourcoing, Lille, and Armentiére, The 
following industries, which contribute to the former, will also be 
included :—Mechanics and electricity, technical instruction, social 
economy, and hygiene. The Initiative Committee has decided 
that all looms and other machines must be shown in motion, a 
rule which will be greatly appreciated by visitors to the exhibition. 
The exhibits will also include chemical and dyeing products, 
clothings, furniture, decorations, industries of all descriptions, 
horticulture, &c. Social economy and its beneficial institutions, 
social hygiene and its salutary laws, have not been forgotten, The 
exhibition will be under the distinguished patronage of the Pre- 
sident of the Republic and of the French Government. We may 
add that the agent for the United Kingdom is E. Thiroux, 
3, Tudor-street, Ludgate-circus. 

HEATING AND VENTILATING ENGINEERS.—The semi-annual 
meeting of the American Society of Heating and Ventilating 
Engineers was held in Chicagoin July. A paper on “‘ Residence 
Heating by Direct and Indirect Hot-water Systems” described 
the equipment in a pe. private house, with the interior 
temperatures obtained, and the fuel consumption in cold weather 
periods, A r on the ‘‘ Flow of Air in Metal Pipes” was of a 
mathematical character, relating to circular and square pipes, and 

resenting formule and tables for use in devising the pipe systems 
ie hot-air heating apparatus. A paper on the ‘* Design of Central 
Station Hot-water 
extensive use in towns and small cities—for supplying steam 
from a central station for heating offices, residences, &c., through- 
out the town or city. No individual plant was described, but the 
conditions and principles to be considered in the design of such a 
plant were discussed. A paper on ‘‘ Drying by Steam, Hot Air, 
and Waste Gases” referred to the design of plants for drying 
timber, cloth, be brick, tobacco, laundry goods, &c. The 
‘« Possibilities of Heating with Hot Air” were discussed in another 
paper, and compared this system with steam and hot-water 
systems, while showing many advantages for the first named. The 
last paper was on ‘‘Sheet Metal Radiation.” Among the various 
matters presented for discussion were the laws providing for the 
ventilation of public buildings, and the different methods used for 
the insulation of steam and hot-water mains laid through the streets. 
An invitation was received to hold a joint meeting with the English 
society next year in England, but no action was takenj 


eating m fenony referred to plants—now in 
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RAILWAY MATTERS. 


On June 29th the Twentieth Century Limited was run 
feom Toledo to Elkhart, 183 miles, in 1 hr. 524 min., equal to 
70-93 miles an hour. 


We understand that Mr. Edward Watkin, mineral 
manager of the Great Central Railway, has been appointed 
general manager to the Hull and Barnsley Railway Company. 


In Austria there are now 170°5 kiloms. of electric tram- 
way, of which 155-8 kiloms, are operated by the overhead trolley 
and 15 kiloms, by the underground conduit system. The rolling 
stock comprises 945 motor cars and 725 trailers, 


Ar present the-electric railways of Mexico City and 
Torreon are the only ones in operation in Mexico, but before long 
the following towns besides Guadalajara will introduce this system 
of traction :—Aguascalientes, Monterry, Lagos, Colima, Vera Cruz, 
San Luis Potosi. 


Tur new 851b. bull-headed rails supplied to the North- 
Western Railway of India are found to be defective, says Indian 
Engineering. The defects consist of circular flat patches on the 
table of the rail, which develop under traffic. These patches are 
at exact intervals, 


Heavy rains in Upper Burma recently caused a series 
of floods along the embankments of the Mu Valley Railway, 
resulting in a breach extending over a distance of six miles 
between Hopin and Taungni stations, making the transhipment of 
passengers necessary. 


Tue present plans for further tramway extensions by 
the London County Council include about eight miles of lines, 
including lines from Clapham to Lavender Hill, from Seven 
Sisters-road to Upper Clapton-road, from Aldgate to near the 
Tower Bridge, pas iy from Tooting to Tooting Junction railway 
station. 


Tue towns and districts in Germany provided with 
electric tramways or railways numbered 138 on October Ist, 1904, 
an increase of four, as compared with the returns for 1903, The 
length of route covered has increased about 100 kiloms., amount- 
ing to 3800kiloms, Thenumberof motor cars employed has increased 
from 8702 to 9034. 


Tue rolling stock owned by the Great Western Railway 
Company on 24th June, 1905, was as follows:— Locomotive engines, 
2859; carriages, vans, &c., 7403; goods vehicles, 67,203. In 
addition to these the company owns the undermentioned road 
vehicles :—Omnibuses, 26 ; parcels, carts, &c., 190; goods vehicles, 
vans, lorries, &c., 2191. 


Tue Board of Trade have granted to the Llandudno 
and Colwyn Bay Electric Traction Company an extension of time 
for the construction of the light railway from Llandudno to 
Colwyn Bay till the end of the presents month, on condition that 
good progress is made in that time, and that satisfactory assurances 
are given that the line will be completed forthwith. 


It is announced that the Atchison, Topeka and Santa 
Fé Company will build an extension of its Lampasas branch from 
San Angelo, Tex., west to Rincon, N. Mex., about 390 miles, 
where connection will be made with its transcontinental line. The 
building of this cut-off will reduce the distance between San 
Francisco and Galveston by the Santa Fé several hundred miles, 


Tue directors of the London, Brighton, and South 
Coast Railway announce a dividend at the rate of 13 per cent. for 
the half-year on the undivided ordinary stock, and 3 per cent. 
on the preferred ordinary, carrying forward £30,240, For the 
corresponding period of last year the dividends were :— Undivided 
ordinary, 1} percent.; preferred ordinary, 3 per cent., with £23,300 
forward. 

SWITZERLAND has a great scheme in view—the conver- 
sion of all its State railways to electric traction. They cover 
1520 miles of route, 242 being of double track. Tenders will be 
atked for shortly from some of the great electric firms, According 
to the Electrician, the Confederation makes money by its railways, 
a ay ts last year being £4,736,000, and the expenses 
£3,120,000. 


AccorpING to statistics reported by the Santa Fé 
Railway, 13,772,246 sleepers were treated chemically in the United 
States in 1904. The matteris of interest to metallurgy, inasmuch 
as zine chloride is the preservative commonly employed, and this 
constitutes a new use for spelter, and one that promises to attain 
a good deal cfimportance. About 1 lb, of zinc chloride per sleeper 
is required on the average. 


Tue Middlesex County Council recently opened a new 
electric tramway from the Highgate Archway to Whetstone. Now 
the London County Council have commenced the construction of 
the link to the Archway Tavern, so as to connect this new line 
with the main system of London tramways. When this work is 
completed, it will be possible to travel by tram from the City to 
Whetstone with one change, a distance of ten miles. 


TxE old town of Swindon is mentioned in Doomsday 
Book, and therefore dates back some eight centuries. It was of 
some note as an ancient market town, and attained some prosperity 
during the old coaching days, but up to the time of the selection 
of the place by the Great Western Railway Company as a central 
locomotive depdt, the district now known as New Swindon, Gorse 
Hill and Even Swindon was purely agricultural. The total popu- 
lation in 1841 was 2459, 


In Germany there is a strong tendency to abandon 
conduit and accumulator systems in favour of the overhead trolley 
throughout for street railways, principally for reasons of economy. 
Mixed working by trolley and accumulator cars is retained pox 
in Dresden, while trolley working in conjunction with sections of 
conduit line exists in Berlin, Dresden, and Diisseldorf.. The 
reliability of the conduit system, as compared with that of the 
overhead trolley line, leaves much to be desired, according to 
German experience, so that its entire substitution by the last- 
named is apparently only a question of time. 


Tue special train which was run over the Pittsburg, 
Fort Wayne, and Chicago from Chicago to Pittsburg on June 8th, 
preparatory to the establishment of the 18-hour schedules, tra- 
versed the distance from Clarke Junction to Fort Wayne, 125 
miles, in 101 min. This is equal to 74-25 miles an hour, or 4-25 
miles an hour higher than the rate made by the Lake Shore special 
trains of June 12th and 13th over the 133 miles between Elkhart 
and Toledo, The Pennsylvania run was made by ‘‘Atlantic” type 
engine 7167, Class E2a. The weight of the train was 140 tons, or 
about 35 tons less than that of the Lake Shore train. 


THE report of the Lancashire and Yorkshire Railway 
Company for the half-year ended June 30th states that the gross 
revenue from all sources shows an increase of £87,234, and the 
gross working expenses an increase of £45,246, resulting in a 
balance_on revenue account of £1,068,849, as compared with 
£1,026,861 in the corresponding half-year. The balance of net 
revenue account, after meeting the charge for interest on guaran- 
teed and preference stocks, amounts to £319,351, which is available 
for dividend on tho ordinary stock, out of which the directors recom- 
mend the proprietors to declare a dividend at the rate of 3} per cent. 
per annum, payable on the 10th day of August next, and to carry 
forward a balance of £20,504 to the next account, as against 3 per 
cent, per annum for the corresponding period, with a balance 
forward of £19,396, 





NOTES AND MEMORANDA. 


A NEW radio-active substance extracted from residue 
of thorianite is named emanium ; itis said to emit the beta rays 
abundantly. 


Unpgr normal conditions the cost of a beehive coke 
oven in the United States is £50 to £70. Its estimated life is 
rym years, during which the cost of maintenance will amount 
to > 


Ir is reported that the construction is to commence 
next a! of a new class of battleships for the German navy, carry- 
ing 12in. instead of 1lin. guns, the heaviest now carried by German 
warships, 


Dorin the year ended June 30th last 1054 steam and 
sailing vessels of 263,064 tons gross were built in the (nited 
States. In the previous twelve months there were built 1092 
vessels of 349,000 tons gross, 


THE number of units delivered to consumers by the 
Calcutta Electric Supply Corporation, Limited, during the five 
weeks ending June 30th, 1905, were 550,733, compared with 
383,457 in the corresponding five weeks of the preceding year. 


An alloy of zine and cadmium, containing about 
20 per cent. zinc, constitutes the best solder for aluminum, nickel, 
German silver, copper, iron and steel, - M. le Chatelin ; but as 
little as 15 per cent., or as much as 30 per cent. of zinc may be 
suitable in special cases. The alloys are prepared by adding the 
zine to the cadmium while fused in a crucible. 


A sTEEL company at Bethlehem, Pa., is at work on 
three crank shafts which will weigh 86,600 lb. each when finished. 
They are turned out of solid steel ingots 25ft. by 4ft. by 4ft., and 
are intended for three gas engines which are to drive 4000-kilowatt 
aa said to be the largest gas engine driven generators ever 
nuilt. 


Tue returns for 1904 in South Australia show that the 
area under cultivation was the largest in the colony’s records, 
aggregating 3,316,574 acres, an increase for the year of 25,491 
acres, Stock showed an increase of 7000 horses, 500,000 sheep, 
and 28,000 cattle. Railways had a record year, showing a revenue 
of £530,000 over working expenses after the expending of £40,000 
on re-laying lines. 


A RETURN prepared by the London County Council 
shows that during the past thirty years the total net debt of London 
as a whole outstanding has increased by £48,516,507, and the charge 
on the rates in respect of such debt has increased by £2,731,805. 
The percentage of debt to rateable value has increased by 88-80, 
namely, from 61-94 to 150-74, and the equivalent rate in the £ of 
the charge by 10-88d., namely, from 10-64d. to 21-52d. Of this 
total increase in the charge on the rates of 10-88d. in the £ the 
amount due to the Council and its predecessors is only 1-66d, in 
the £. 


Wutte the present high rates of carriage in Sweden 
»revail peat cannot possibly compete with other fuel, except in the 
immediate vicinity of the place of production, and this will 
certainly act disadvantageously towards a more general adoption 
of this fuel. Peat has been used on the State locomotives during 
1904 on an extensive scale for the goods trains of some districts, 
the peat having been mixed with equal quantities by weight of 
British coal. During the latter part of the year the railway 
authorities purchased, after inviting tenders, 9300 tons of peat 
fuel to be delivered at different locomotive stations. 


THe navigable dimensions of the Suez Canal in 1905 
are practically double what they were twenty years ago. The 
work of deepening the channel is steadily proceeding, with the 
intention of arriving at a uniform depth of 93 m., or 3lft. From 
Kilometre 61, near E!-Ferdan, as far as Suez, the bottom width is 
to be increased from 102ft. to 128ft. The curves are also being 
improved, and a large station is being constructed in thesmall Bitter 
Lake. Taking the Canal as a whole, it may be said that its width 
on the water level in the northern half is from 100 yards to 120 
yards and in the scuthern half from 80 yards to 100 yards. 


Tue report for 1904 of the hydrographer of the 
Admiralty has just been issued. During the year 482 rocks and 
shoals dangerous to navigation were reported. Of these 65 were 
notified by surveying vessels, 31 by other ships in the British 
Navy, eight by vessels not in the navy, 26 were struck, and 352 
were reported by colonial and foreign Governments ; 1139 miles of 
coast line were charted, and an area of 3993 square miles sounded. 
During the year the number of charts printed for use in the Royal 
Navy, the Government departments, and by the public, reached 
the total of 661,590 copies, and 1245 notices to mariners were 
issued. 


At the recent convention of the American Railway 
Master Mechanics’ Association, it was stated that the cost of high- 
speed steel makes one consider carefully whether or not it should 
be purchased for all classes of work, and especially for old 
machines which cannot tax the capacity of the cheaper self- 
hardening steels. A tire lathe tool costs from 32s, to 40s. On 
the other hand, if the slower speed, smaller output, time lost in 
sharpening and dressing tools, and the loss of material incident to 
dressing and sharpening are taken into consideration, it will be 
seen that the cheaper tempering and self-hardening steels are 
more expensive in the long run. 


THrory and fact are at variance in the calculation 
of the resistance of wires for direct and for alternating currents of 
high frequency, says M. E. Fournier d’Albe in the Electrician. 
A. Broca shows that the discrepancy can be removed by taking 
into account the specific inductive capacity of the metal. On 
doing this he obtains an approximate value for the specific induc- 
tive capacity by a new method. Putting it as proportional to the 
square of the refractive index, he shows that forfrequencies between 
500,000 and 1,200,000 per second the specific inductive capacity is 
of the order of 1011, Beyond a frequency of 3,000,000 the specific 
inductive capacity increases nearly in proportion to the period. 


Ir is stated that Rear-Admiral Manney, Chief of the 
U.S. Bureau of Equipment, is much pleased with the results being 
obtained by naval vessels with wireless telegraphy experiments, 
Several systems are being used by the navy, and, strange to say, 
the best results are not being obtained through the use of any one 
system, but by the use of receivers of one and transmitters of another. 
For this reason it now appears rather unlikely that any one distinc- 
tive system will be officially adopted by the navy. It is more pro- 
bable that some combination system will be got up. It is 
asserted that the United States navy in its recent experi- 
ments has attained better results in sending and receiving wireless 
messages than in any navy in the world. 


Tue U.S. Navy Department is once more considering 
the value of the torpedo tube as a part of the armament of a first- 
class battleship. According to the Army and Navy Journal, it has 
been decided to remove the above-water tubes from the battleships 
Illinois, Kearsarge, Kentucky, lowa, and Massachusetts, with the 
exception of one above-water torpedo tube, which will be kept on 
each of the vessels named for experimental purposes. A majority 
of officers who have made a study of the question of the value of 
torpedo equipment on a battleship is still strongly of the opinion 
that the submerged tube is effective and should be retained. 
Whether or not, however, it will be deemed worth while to put the 
submerged tube on vessels not originally so equipped is a question 
which the General Board and the Roard of Construction are now 
considering, 





MISCELLANEA. 


THE second cement mill in Mexico has been organised 
with a paid-up capital of £80,000. It will be placed at Monterey, 
the capital of the State of Nuevo Leon, The demand for coment 
in the Republic is steadily increasing. 


THE rising price and growing scarcity of coal in Japan 
is already causing much inconvenience to the great industrial 
consumers in the country. The price now paid by the Imperial 
Railway for coal is said to be the highest since the opening of 
railways in Japan. 


At a meeting of Council of the Automobile Mutual 
Protection Association held on Tuesday it was resolved that a 
donation of five guineas be voted to the Roads Improvement 
Association, in connection with the intended laying of an experi- 
mental strip of dustless road materials in Hyde Park. 


In view of many complaints received as to the dust 
raised by motor cars, the Highways Committee of the Lancashire 
County Council suggest that the Council should place at their dis- 

al a sum of £500 with which to carry out experiments as to the 

st and most economical way of laying or of preventing the rais- 
ing of dust. 


An interesting discovery has been made in connection 
with Berwick’s ancient wooden bridge across the Tweed. One of 
the piles of stout English oak has been excavated, and two other 
piles can be seen at low water. The bridge dates from the four- 
teenth century, and was destroyed in the seventeenth century by 
a great flood. It was replaced by the present structure erected 
by James I, 


At the meeting of the Royal Agricultural Society on 
Tuesday it was stated that the total expenditure on the late show 
at Park Royal was £19,000, and only £11,000 is covered by the 
receipts. Some £6300 will be obtained from the guarantors and 
additional subscriptions, leaving, out of the loss of nearly £8000, a 
sum of £1500 to be drawn from the Society’s general fund. A new 
—" was elected, and will have to decide the future of the 
Show. 


Wits commendable foresight the directors of the South 
Metropolitan Gas Company have obtained a concession in Brazil to 
import monazite sand from which thorium, used in the manufacture 
of incandescent gas mantles, can be obtained. There is a monopoly 
in sand, and also in thorium, with the result that nitrate of thorium, 
which two or three years ago was 34s., later 42s., is now 54s. a kilo. 
—a kilo being equal to 2} lb.—and a further advance is said to be 
probable. 


ABUNDANCE of hydro-electric power, cheap and un- 
organised labour, stability of climate and geographical situation 
are, says the British consul there, a strong combination of favour- 
able factors which are destined to make Mexico a manufacturing 
country of the first rank. To these can be added the recert 
discoveries of mineral oil or petroleum, and the development of 
the coalfields in the north-eastern sections, which will supply the 
required fuel. 


A NEw rotary circulating pump for motor cars is being 
introduced by the Albany Engineering Company, Camberwell. 
The most important feature of these pumps is the fact that slips 
and leakage are eliminated by the introduction of grooves cut 
along the face and edges of the teeth, so that in rotating a body 
of water-lodges in the grooves, forming sealed water-tight joint 
or cushion between the casing and the rotating rollers, thereby 
producing a high vacuum. 


THE amount of power in use in Mexico is estimated as 
follows :—66,008 indicated horse-power steam, 32,147 indicated 
horse-power water, 17,828 indicated horse-power electric, all of 
which are probably below existing figures. Regarding the develop- 
ment of the latter, Mexico is making remarkable strides, and there 
are power plants now in existence or in the course of construction 
which are believed by the British Consul in Mexico to exceed any- 
thing of the kind ih the United Kingdom. 


At the monthly meeting of the Barrow Town Council 
on Monday, the General Purposes Committee recommended the 
acceptance of the tender of Sir Wm. Arrol and Co., Limited, for 
the construction of a new bridge across Walney Channel at a cost 
of £87,900, and also the acceptance of the tender for £3586 from 
Wm. Gradwell and Company, Limited, Barrow, for street making 
in connection with this bridge; but after consideration of the 
question in committee, the Council decided to refer this matter 
back to committee. 


TE Maryport Harbour Commissioners have given their 
approval to an extension by two years of the time in which the 
promoters may carry out their new dock project. The plans are 
completed, but the money market has been unfavourable to the 
raising of £500,000. The new dock would save the West Cumber- 
land steel rail trade 6d. per ton by providing accommodation for 
vessels of 10,000tons. At present Maryport can only accommo- 
date vessels of 6000 tons, and the largest cargoes are sent coast- 
wise to the Mersey. 


A Lirnuanran gentleman, M. Feodor Troitz, has con- 
trived a gun worked by electricity which will fire from 4000 to 
12,000 shots a minute, says the Birmingham Post. The range of 
this new weapon is three miles, and its destructive power, if all 
the claims made on its behalf are genuine, should put in the shade 
such trivial toys as magazine rifles. The gun only requires one 
man to work it, and the method of doing this is extremely simple, 
and can be easily acquired. M. Troitz has passed some six or 
seven years in perfecting his invention. 


ANOTHER huge canal is under consideration in America 
from Lake Superior to Pittsburg. The finest and largest deposits 
of iron ore in the States are found on the southern shore of Lake 
Superior, and Pittsburg, hitherto the headquarters of the steel 
industry, finds its supremacy threatened by blast furnaces on the 
lakes. Hence the project to cut a canal 110 miles long, large 
enough and deep enough to accommodate ships of 2000 tons dis- 
placement, connecting Pittsburg with the ore deposits. Surveys 
are being made, and the work will probably be constructed. It 
presents no particular engineering difficulties. 


Tue “silly season” has not yet been responsible for 
the annual Visit of the ‘‘sea serpent,” but something nearly as 
absurd appears in the daily Press concerning the invention of an 
American, who claims that he can build a ship to cross the Atlantic 
in three days. His plan is to dispense with the propeller shaft, 
and to replace the single or double screw of the present type by 
sixteen screw propellers arranged along the sides and stern of the 
ship. He expects by this method to get a speed of 40 knots an 
hour. The propellers will be operated by motors, connected by 
wires with generating dynamos driven by engines of the turbine 
type. 

Tue Cercle des Régates is organising for the Lake 
Lucerne Regatta motor boat races on the Lac des Quatre-Cantons 
on August 19th and 21st. On August 19th races for cruisers will 
take place, and these have been classified in three divisions :—(1) 
Boats not exceeding 6-50 m., entry fee 30f.; (2) boats below 8 m., 
entry fee 30f.; and (3) boats upto 12 m., entry fee 50f. On 
August 21st the racers will compete. They will be divided into 
two classes, the first consisting of racers not exceeding 8 m., with 
an entry fee of 75f., and the second-class consisting of boats from 
8 m. to 12 m., with an entry fee of 100f. The entries will be 
received until August 10th, and should be addressed to the 
Seerétariat du Cercle des Régates de Lucerne, Frankenstrasre, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. BrockHavs, 7 Kump/gasse, Vienna, 
OHINA.—KELLY AND Wats, Limrrup, Shanghai and Hong Kong. 
fRANOE.—Borvagau amp Ongvitier, Rue de la Banque, Paris, 
GERMANY.—Asuge anv Oo., 18, Unter den Linden, Berlin. 

F. A. Brocxnavs, Leipzsic ; A. Twerrunyer, Leipsic, 
|NDIA.—A. J. ComBRripeR AND Co,, Railway Bookstalls, Bombay. 
ITALY.—LoxscHgr AnD Co., 807, Corso, Rome ; Bocca Faurus, Turin. 
JAPAN.—Kaiy ap Watsu, Limrrep, Yokohama. 

Z. P. Manuva anp Oo., 14, Nihonbashi Tori Banch 
RUSSIA.—C. RickER, 14, Nevsky Prospect, St. Petersburg. 

§, AFRICA.—Ws. Dawson & Sons, Limrrep, 7, Sea-st. (Boz 489), Capetown 

Gorpon anp Gorcn, Long-street, Capetown. 

R. A. ToHompson anv Co., 88, Loop-street, Capetown. 

J. OC. Jura amp Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch 

Hawpgt Hovuss, Luarrep, Kimberley. 

Apams asp Co., Durban and Maritsburg. 
AUSTRALIA.—Gorpon awp GorcH, Melbourne, Sydney, and Brisbane, 

RB. A. ToomPpsow anv Co., 180, Pitt-strezt, Sydney; Melbourne 


, Tokyo. 





NEW ZEALAND.—Upron anp Co., Auckland ; Onata, J. W., Napier. 
OANADA.—Mowtreat News Oo., 886 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, 2uronto. 
UNITED STATES OF AMERICA.—InTeENaticnaL News Oo., 88 and 
85, Duane-street, New York ; Susscrirtion News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy snp Watea, Limirep, Singapore. 
OEYLON.—Wisayartwa amp Oo., Colombo. 
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SUBSCRIPTIONS. 


Tar ENuINEER can be had, by order, from any newsagent in 
country, at the various railway stations; or it can, if pref: > 
supplied direct from the office on the following terms (paid 
advance) :— 

Half-yearly (including double number) .. .. £0 14s, 64. 
Yearly (including two double numbers) .. .. £1 9. Od. 
CiorA Reavine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occar, an extra charge of two shillings and sixpence per annur. 
will be made. 


or 
be 
in 


Foreign Subscriptiuns will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tas Enoinegr weekly and post free. Subscriptions sent 
by Pust-office Order must be made payable to Taz Encinggr, and 
accompanied hy letter of advice to the Publisher. 


Tain Paper Coprgs. Taiox Parzr Cortizs. 


Half-yearly .. .. £0188. Od.|Half-yearly .. .. £1 Os. 8d. 
Yearly .. .. .. £1168. Od.| Yearly .. .. .. £2 Os. 6d. 
difference to cover extra postage.) 

ADVERTISEMENTS. 


“@ The charge for advertisements of four lines and under is three 
shillings, for every two lines one ig and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
8 Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 

in any such case. All except weekly advertisements are taken 
subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Taz ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 





= 





PUBLISHER’S NOTICE. 
*," If any subscriber abroad should receive THR ENGINEER in an 


imperfect or mutilated condition, he will obli; iving prompt 
information of the fact to the Publisher, woh same ar de 
Agent through whom the paper is obtained. S ¢ y 





nr ua 
tf suffered, can be remedved by obtaining the paper direct from 


this office. 








CONTENTS. 
Tas Enoivger, 4th August, 1905. 


Compressyp Arm FounpaTions For Bripogs. No. I, 
Tue Liseg Exurpirion. (lllustrated.) . 


PAGE 
(Illustrated.) 103 
« es cc co 104 


INTERNATIONAL RatLway Conoress. No. II... .. 2. 1... 106 
Notss ox THE Trials OF H.M.S, ADVENTUKE. (Illustrated.) .. 107 
Some French Motor Car Works. No. I. (Ilustrated.).. .. 09 
ForkIGN SHIPS AND BRITISH REGULATIONS ., .. .. .. lll 
EnGIngERING DxGRERS .. .. .. .. 2. ce 112 
AMERICAN Socrety oF Civ. ENGINEERS .. 112 
NavaL ENGINEER APPOINTMENTS .. .. 112 
Ratpway MATTERS .. .. .. 113 
MONIT, dant ou: oulc@  gal)98 eg sad hepe, Su van) cee ao 
OUNS AM MOORAMIA oo cee isn 8a bee de! 5A oe aD 
aaa ArticLes—The Hall-road Collision—Railway Motor Omni- 
uses os 5 


Rankine and the Screw Propeller—The Nore-Gravesend Channel— 
The Wattstown Colliery Explosion .. .. .. .. 12 se ee 
The Royal Agricultural Society .. .. 1. 0. .. ws 
Tas FRENCH HEAVY Motor Car Trias. No.l... 2... 
LITERATURE Pe se ay ee ie a ae 
Saort Notices ee oe ee ae ae CMe A ee oe ee 
Tax LiverPoot-SoursportT RaiLway ACCIDENT. (Illustrated.) .. 
MopgRN EconomicaL STSAM ENGINES AND TURBINES. No. IV, 


Gas Exorng Yacnt. (Illustrated.) 120 
Notes FRom SouTH AFRICA a ae 120 
Kan.’s Court EXHIBITION... 121 


Lerrens TO THE KDITOR—Chea ‘Power—The ‘Lougher Accident — 
Vanadium—Testing Rolled Steel Girders.. . 121 


Borina, FacinG, AND FLANGE-TURNING MACHINE. *(Mlustrated.) ~ 122 
KIvHT-ANGLED TRIANGLES WITH Exact SIDES... .. .. .. .. 122 
A Suction Gas PLant. (Illustrated.).. 122 


Notas ON THE CAUSES OF ACCIDENTS TO SUBMARINE Boats AND THEIR 
ARVO CORUEIEET See, cc's ac ad) ve bec. ce wm. ee 
RANKINE ON THE SCREW PROPELL 


Tax IRon, Coat, AND GENERAL TRADES OF BrrmMincHam, WOLvER- 


. HAMPTON, AND OTHER DISTRICTS... .. 125 
Norgs FruM LANCASHIRE... .. .. .. 2. .. 125 
Tue SHerriecp DistRIcT.. .. .. .. .. 125 
NoagtH or ENGLAND . o 125 


Norges. FROM SCOTLAND... 4... «ss 
WAL#8 AND ADJOINING COUNTIES .. .. .. 
NORMA RENNIN 52 SS os) a og ae cu cs ce we 
Newrort Hansourn Commissionsns’ WEsxiy Tanabe Reront a 6 


TO CORRESPONDENTS. 


ty In order to avoid trouble and confusion we find it necessary to inform 
ek yn meng Cee pummel Tye cn by yy ms 


questions, should be accompanied the add: the writer, 
SN EEEEIE far puidiontton bun’as 0 reed of peek PAL No notice 
whatever can be taken of anonymous communications, 

£27 ~Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. 8. (Salford).—The meet of steam at 1001b. pressure by gauge 
is 838 deg. Fah., at 200 it is 887-7 deg. Fah., and at 300 about 418. 

R. A. B. (Berkswell).—The whole of the information you require may be 
obtained from the Secretary of the Institution of Mechanical Engi 8, 
Storey’s-gate, Westminster, 8.W. : 

J. M. H.—If your plan could be adopted without any change in the rails 
or permanent way already laid, it might be adopted. hy not write 
to one or two companies and obtain their opinions direct? 

G. P —(1) See Laxton’s “‘ Builder’s Price-book.” It requires to be used 
with caution, as some of the prices are subject to discount, and many 
vary with the market. (2) There is no up-to-date book ; consult the 
pages of the Press devoted to the cycle industries. 

J. (Melbourne).—We should certainly advise you not to patent your 
invention. Hundreds of patents have been taken out for much the 
same sort of thing, and there are many articles on the market which 
fulfil well the purpose you have in view. 

A. P. 8. (Leadenhall-street).—The education question has been written 
about in our columns until there is really nothing more left to be said, 
for the present, at all events. Your first letter was only one of a great 
many which we receive from parents and guardians. 

. E. R. (Goole).—The information you require is being sought for by 
many engineers. It is certainly not contained in any book. You have 
an excellent opening for using inventive power, and so producing a 
slide valve and seat which will not alter in shape when treated ia such 
a way that leakage will take place. 
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THE HALL-ROAD COLLISION. 


On Thursday evening, the 27th ult., a disastrous 
collision occurred at Hall-road Junction, on the 
Liverpool and Southport section of the Lancashire 
and Yorkshire Railway, by which twenty persons 
were killed and six injured. The line is worked 
electrically, and the down train which left Liverpool 
about 6.30 was very full. It may be stated here at 
once that electricity had nothing whatever to do 
with the accident. It has been stated in the 
columns of the daily press that the train was set on 
fire by the current. Nothing of the kind took place. 
The moment the collision occurred the magnetic 
fuse in the power-house was “blown.’’ A second 
afterwards some iron falling on the up line made a 
short circuit, and the fuse for that road “ blew,” 
so that almost as soon as the accident happened the 
line became “ dead.” The remnants of the coaches 
were hauled off the road and burned to give light to 
the rescue party, and this fire was by hasty re- 
porters, supposed to have been caused by the live 
wires. The circumstances of the catastrophe are 
quite clear. The signalman has written a letter 
confessing that he alone was to blame. The cause 
of the accident was not mechanical but psychical. 
A temporary aberration of intellect seems to have 
resulted in twenty deaths. 

The facts are very simple. The signalman puta 
train on a third line lying between the up and down 
lines. He left the points open. This being the 
case, the signals stood at danger for the driver of the 
down train. They were locked at danger, because 
the points were open for the siding. The signalman 
tried to take them off. Failing in this, he jumped 
to the conclusion that something was wrong with the 
mechanism, and actually flagged the down train on. 
This train then ran into the empty train on 
the siding. What passed through the signalman’s 
brain we cannot tell. The train in the siding 
was before his eyes. Whether he could see the 
points or not we do not know. He was a man of 
considerable experience, and how he arrived at the 
idea that the signals must be out of order while 
they behaved precisely as they ought to do must 
remain for the time being a mystery Nothing 
more disheartening can be imagined. Here we 
have the most complete interlocking system that can 
be devised, in perfect order, stultified by the action 
of the man in charge of it. How is it possible to 
secure safety by signalling when such a thing can 
happen in broad daylight on a summer’s evening ? 

As is usual under the circumstances, various 
surmises have been formed and various suggestions 
made, which are for the most part the work of 
imaginative minds lacking information. We have, 
we hope, disposed of the theory that the tortures of 
the victims were enhanced by the conflagration of 
the train. It has been argued that the coaches 
were so exceedingly light that they lacked strength 
to resist the shock. As a matter of fact they were 
very heavy. There were two motor cars, 
one at each end. These were carried on two four- 


frame and body weighed 20 tons. The tota 
weight of each car was therefore 46 tons. The 
‘trailers,’ also carried on two four-wheeled 
bogies, weighed about 26 tons. The train con- 
sisted of two motor coaches and three “ trailers,” 
and carried about 270 passengers, weighing, say, 
17 tons. The total weight of the train was, there- 
fore, about 167 tons. The underframes of all the 
coaches are made very heavy and strong to resist 
the shock of a collision. The bodies are compara- 
tively light, and are, as is usual on many lines, quite 
independent of the frames on which they are laid 
and secured by a few bolts. The result of the 
collision was in many ways curious. In the first 
place, no wheel left a rail, nor was the permanent 
way injured; not even an insulator for the live rails 
was displaced. As soon as the fragments had been 
removed the line was ready for service. So far as 
is known, all those killed were in the first motor 
cvach, which was third class. The underframe of 
this vehicle, with its two bogies, each with two 
150 horse-power motors, was driven right under the 
car body of the leading motor coach of the empty 
train, while the two motor bogies proper to that 
coach were in turn driven under the first trailer of 
the standing train, which then had four bogies under 
it. Little or no damage was done to these bogies, 
and only a slight overhaul is necessary to make 
the motors fit for work. All fragile attachments, 
volt meters and instruments of all kinds, were 
smashed. As we have said, not a single wheel 
under the ten coaches left the rails. The mischief 
was confined entirely to the carriage bodies, and it 
is not easy to see how any species of construction 
could have avoided this. It is, however, certain 
that no addition to the strength of the underframes 
would have done any good. A more detailed 
examination of these frames may, however, supply 
some useful hints. 

The accident was in many ways remarkable. At 

the moment it would be improper to say much 
about the signalman; but itis uafortunately well 
known that the making of incredible mistakes by 
men is the weak point in our splendid system of 
signalling. It is gratifying that electricity was in 
no way responsible, and it is probable that much 
misery was saved by the absence of an engine on 
its side belching out flames and smoke and steam. 
So far as can be seen, every precaution known in 
the railway world had been taken to secure safety. 
Short of depriving a signalman of green flags and 
lamps altogether, we really do not know what 
could have been done to make the working of the 
line more safe. ; 
It has been said that with more powerful brakes 
the force of this collision would have been much 
mitigated. This is doubtful. The distance from 
the points to the standing train appears to have 
been about 450ft. The speed of the express was 
about 50 miles an hour, so that there was not more 
than five or six seconds available for shutting off 
current and putting on brakes. Whether the brakes 
bad or had not been applied will not be known, we 
fancy, until the Board of Trade inquiry has been 
carried out— possibly not then. We need scarcely 
add that not only the relatives of the sufferers but 
the officers of the Lancashire and Yorkshire Rail- 
way have our sympathy. That every precaution 
should be taken to avoid disaster, and that 
nevertheless disuster should come, is indeed 
lamentable. 


RAILWAY MOTOR OMNIBUSES. 


THE present year has witnessed the devotion by 
certain railway companies of increased attention to 
the question of introducing mechanically propelled 
vehicles for the transport of passengers and luggage 
between different railway stations and between 
stations and railway hotels, and also for the purpose 
of serving as feeders to the railways themselves. 
When it is borne in mind that most of the com- 
panies already maintain, even if of limited extent, 
services of horse-drawn omnibuses between the 
various termini, and likewise convey passengers 
and their travelling possessions from private houses 
to the stations as well as vice versd, it would appear 
to be only natural that they should progress with 
the times and adopt mechanical power in place of 
vehicles hauled by horses. In outlying districts, 
where the means of transport are inadequate, it is 
possible to conceive that motor omnibuses would 
both serve the convenience of the general public 
and act as feeders to the railways. Although it is 
obligatory on the part of the railwszy companies to 
obtain parliamentary powers to establish services of 
mechanically propelled omnibuses, it is not abso- 
lutely essential for them to have recourse to this 
somewhat costly process, and, at the same time, run 
the risk of failure owing to the opposition of muni- 
cipal tramway interests. It would be possible for 
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subsidiary undertakings having a separate existence 
for this particular purpose, and it would not be 
necessary for the latter to seek parliamentary 
powers to carry out the work. Perhaps the experi- 
ence gained this year may compel the railway 
companies to take this point into consideration in 
the future, in consequence of the action taken 
by municipal tramway owners and their advo- 
cates. In the meantime the fact may be noted 
that the Great Eastern Railway Company, which 
is suffering in common with other railways from 
the competition of electric tramways, is already in 
possession of parliamentary powers to provide and 
work motor omnibuses. Apparently when these 
powers were granted the question of motor omnibus 
rivalry had not created such a deep impression in 
municipal tramway circles as prevails at the pre- 
sent time, as is shown by the opposition raised by 
the latter to the proposals put forward by these rail- 
way companies during the present year. 

The attitude assumed by municipal tramway 
advocates is strangely inconsistent. They declare 
before Parliamentary Committees having tramway 
schemes under consideration that motor omnibuses 
cannot compete with tramways. The members of 
the Royal Commission on London Traffic were also 
so informed, and the local authorities themselves 
have been similarly advised. If this argument is 
correct, how does it happen that the municipal 
authorities marshal their forces in opposition when 
railway companies come forward in an open manner 
and ask for powers to introduce motor omnibuses 
in connection with their lines. The fact of the 
matter is that the municipal tramway owners wish 
to have a complete monopoly of street passenger 
traffic, and they are really apprehensive that motor 
omnibuses would prejudicially affect the receipts of 
the tramways if brought into competition with 
them. That they actually entertain this opinion, 
instead of depreciating motor omnibuses, is clearly 
illustrated by the organised opposition to the pro- 
posals which the North-Eastern, the Midland and 
the Great Western Railway Companies advanced to 
procure parliamentary sanction in the present 
session to operate motor omnibuses in connection 
with. the railways. A few months ago representa- 
tives of these companies met in conference the 
executive committee of the Municipal Tramways 
Association with a view, as it would seem, to arrive 
at an understanding in regard to the clauses relat- 
ing to mechanically propelled omnibuses. The 
Midland and the Great Western Railway Companies, 
however, withdrew the clauses in question in April, 
thus leaving the North-Eastern Company to fight 
the battle to the end. As the latter has been con- 
ditionally successful, the other companies may now 
perhaps regret having retired from the contest. A 
committee of the House of Lords, following the 
endorsement of a committee of the House of Com- 
mons, has just passed the Bill authorising the 
company to use and work motor omnibuses for the 
conveyance of passengers, luggage, parcels and 
merchandise. The conditions have, however, been 
imposed that the local authority may from time to 
time prescribe the route to be followed by the 
omnibuses between the points of arrival and de- 
parture, and the running of such vehicles otherwise 
than to and from a railway station or hotel without 
the consent in writing of the local authority has 
been prohibited. It is also provided that the com- 
pany may appeal to the Board of Trade in the event 
of feeling aggrieved by any decision or refusal of 
consent by a local authority. These conditions, 
although introduced owing to the opposition of the 
corporations of Newcastle-on-Tyne and Hull, appear 
to be of general application to the North-Eastern 
system, but the company is seemingly satisfied 
with the result, or the clause would have been 
dropped before reaching a committee of the Lords, 
when Sir George Gibb submitted evidence in 
its favour. 

The principle of motor omnibuses for railway 
companies may now be said to have been settled by 
Parliament. It can scarcely be declared to have 
been determined when the Great Eastern Railway 
Company obtained similar and probably more ex- 
tended powers, because the motor omnibus question 
had then only engaged to a slight extent the minds 
of municipal tramway owners, who had not recog- 
nised the importance of the problem to the railway 
companies, if not to themselves. Nevertheless, 
the Great Eastern Company started its motor 
omnibus service last year, and it has proved, as 
Lord Claud Hamilton informed the shareholders 
last Friday, both a success and a convenience to 
the general public. So much so, that the directors 
hope to place in service this month an additional 
twelve or fourteen vehicles which have been built 
in the company’s locomotive works. A statement 
of this kind should encourage the other railway 
companies further to consider the question in the 


amount of compensation for the loss of passenger 
traffic in consequence of the competition of electric 
tramways. Sir George Gibb, on behalf of the 
North-Eastern Railway Company, informed the 
Committee of the House of Lords, in the course of 
his evidence, that a considerable public demand 
exists for the service proposed to be rendered by 
the company, and confirmation of this view of the 
question would doubtless have been forthcoming 
if the Midland and Great Western Companies had 
not withdrawn their proposals in the present 
session. At any rate, the success of the North- 
Eastern Railway Company will probably act 
as a stimulus in the session of 1906, when the 
railway companies may be expected to make 
renewed attempts to generalise the use of motor 
omnibuses in connection with the railway systems. 


RANKINE ON THE SCREW PROPELLER. 


WE commend, especially to our younger readers, 
the article on “Propulsion by Jets,” written by 
Professor Rankine under circumstances which we 
have explained in a brief introduction to it. Much 
that Rankine wrote was too mathematical for all 
but a select few; but no man was more able to 
make great facts and truths perfectly clear without 
mathematics to any one who could think. In the 
various controversies which have raged round the 
screw propeller much has been said of Rankine by 
men who have not really understood him. There 
can no Jonger be any room for misapprehension as 
to his meaning. Our readers have before them the 
definite statement that a ship moves in one direc- 
tion because water is moved in another direc- 
tion. 

When the truth of this broad proposition is 
admitted, room for disputation is narrowed within 
reasonable limits. The work done by the steam 
engine is divided into two principal parts. One 
portion is expended in moving the ship, the other 
in moving the water. Now, the thrust may be the 
same whether we move a small mass of water at a 
high speed or a large mass of water at a low speed. 
But the work done on the water varies, other 
things being equal, as the square of its speed; con- 
sequently, that propeller which moves astern the 
largest quantity of water at the least velocity will 
be the best—that is to say, it will waste the mini- 
mum amount of engine power. It is here that the 
relative merits of different propellers come into play. 
But it is to be noticed that Rankine takes no account 
of the head over the propeller, or of the pressure 
of the atmosphere, for the simple reason that these 
things are just the same before and behind a screw. 
In mathematical terms they must appear at both 
sides of the equation, and may, therefore, be cleared 
out of our calculations. The conditions under 
which a screw obtains and deals with water are 
very complicated, and it is this complication that 
introduces uncertainty, and makes one propeller 
better than another. Yet this fact in no way affects 
Rankine’s general proposition. We have repeatedly 
explained that for every ship there is a propeller 
which is better than any other; and this is true, 
mainly because the shape of the hull profoundly affects 
the motion of the water flowing to the screw, and 
which water the screw is itself advancing to meet. 
Again, we must not forget that a given screw can only 
be rotated at a certain speed by a given engine 
power. The power of an engine depends on the 
piston speed, and too large a screw or too sharp 
a pitch may offer so much resistance to being 
rotated that the engine may not be able to develop 
the required amount of power. It is then said to 
be “locked up.” A ship may be only able to make 
10 knots until the diameter of the propeller is re- 
duced a foot, when she will make, say, 11 knots— 
not, indeed, because the propeller is more efficient, 
but because the engine can make more revolutions 
and develop more power. 

Many misty things have been said about stream 
lines, and cavitation, and torque twisted water, and 
a dozen other matters; but these have really nothing 
to do with the main principle of propulsion as set 
forth hy Rankine. Ifa boy stand in the stern of a 
skiff with plenty of stones ina bag, he can make 
the skiff nove by throwing the stones astern. The 
bigger the stones the better the result. If a quick- 
fire gun was put in the stern of a torpedo boat 
and discharged projectiles, the boat would be driven 
ahead by the recoil of the gun. When a paddle- 
wheel revolves it pushes away a body of water, 
imparting momentum to mass, and the ship goes 
ahead. In precisely the same way the screw 
imparts momentum to mass and thrust is obtained. 
The amount of the mass moved and its velocity 
depend on various conditions, and concerning the 
influence of these conditions there is plenty of room 
for difference of opinion. As no one can see what 
actually takes place under the counter of a screw 
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ship, it is impossible to speak with certainty as to 


stream lines, direction of effort, and soon. Some 
persons are disposed to assert that Rankine’s theory 
must be wrong because, if it were true, the proper 
form of a propeller and its efficiency could be 
settled from the first. Rankine never hinted that 
this was possible in an all-round way. He doeg 
not deal at all with detail, or attempt to show what 
kind of propeller will send most water astern at the 
least velocity. Nor does he do more than touch on 
= fact that the screw increases the resistance of a 
ship. 

Admitting the substantial accuracy of Rankine’s 
view, it follows that improvement in screws must 
be based on the endeavour to despatch astern the 
largest possible quantity of water at the least 
possible speed, and this must be done without 
augmenting hull resistance, the water friction 
of the screw, or locking up the engines. Certain 
devices have been patented which while no 
doubt augmenting the mass of water sent astern, 
also augmented the resistance to rotation of the 
propeller, thus defeating the object had in view, 
The keeping down of the resistance to rotation of 
the propeller is a matter of the utmost moment, ag 
is proved by the excellent results got with highly 
polished brass blades. Multitudes of points for 
discussion about propellers exist, but only those 
are worth talking about which have to do with the 
sending astern of the largest possible quantity of 
water at the lowest possible speed with the least 
possible expenditure of power. When we get away 
from this line of thought we get away from Rankine, 
and then all is chaos. 


0 | eee 
THE NORE-GRAVESEND CHANNEL, 


Tut Thames Conservancy has frequently been 
stigmatised as an effete and useless body, but its 
present action would seem to give the lie to both 
these epithets. It cannot be denied that anything 
which tends to increase the facilities of navigation 
in the Thames is of value not only to London, but 
to the country at large. The latest scheme of the 
Conservancy, which on Wednesday last was 
approved by a Committee of the House of Lords, 
is to dredge a channel 30ft. deep from the Nore 
Lightship to Gravesend Reach, or, to be more 
exact, to deepen the river by dredging so that there 
may at all states of the tide be as much as 30ft. 
of water in the channel between these two points. 
The Nore is some 31 miles from Gravesend Reach, 
but it is understood that dredging will only be 
necessary over some 9 miles of this distance. 
The cost of the scheme is estimated at some 
£377,680, and the Conservancy Bill, which 
has just been passed, proposes to meet this 
expenditure in two ways; first, by borrowing 
a sum of £200,000, and next, by doubling the 
tonnage dues on all shipping for three years. 
This impost. is calculated to produce a sum 
approaching £190,000 in the three years. Hitherto 
ocean-going vessels have paid jd. per ton on their 
net registered tonnage, and coasting vessels 4d. 
per ton. For the next three years the former will 
have to pay 14d. and the latter 1d. per ton. 
Naturally enough, there was opposition to the Bill. 
It was urged, among other things, that what was 
most needed was an increase of depth of water 
above Greenwich, so that the frequent delays due to 
lack of water between this point and the docks 
might be avoided. The Select Committee of the 
House of Lords did not, however, concur in this 
view, and the scheme as proposed is to go forward. 
It is thought that the work will take some three 
years to complete, and at the end of that time ships 
of practically any size will be able to steam straight 
up to Greenwich regardless of the state of the tide. 
Exactly what this will mean commercially to the 
Port of London time alone can show, but any 
one who has experienced the vexatious delays at 
present met with in the lower reaches of the 
Thames cannot fail to realise that the proposed 
channel will be of enormous benefit to shipping in 
general. Naturally enough, the burden of increased 
dues will fall heavily on the users of the river for 
the next three years, and particularly heavily, 
perhaps, on the coastwise trade. We cannot help 
thinking, however, in the end the new proposal will 
piove universally beneficial. 


THE WATTSTOWN COLLIERY EXPLOSION. 


THE coroner’s jury, which has been considering 
the cause of death of the miners who lost their lives 
by reason of the recent explosion at the Wattstown 
Colliery, on Wednesday last, came to the conclusion 
that the explosion was caused by shot-firing. Mr. 
Fred. A. Gray, Chief Inspector of Mines, in his 
evidence had given it as his opinion that the explo- 
sion originated in the face of the heading in the Oft. 
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* pit, where there must, in his judgment, have 
been an accumulation of gas. Mr. David Hanager, 
of the Ferndale Collieries, did not concur in the 
view as to the explosion being caused by shot- 
firing, but he did as to the position of its origin. 
Once started, the blast travelled along the south 
level, and there was a series of explosions. The 
colliery authorities apparently contended that 
the seam in question was damp, but Mr. Gray 
considered it dry and dirty. In his opinion, 
it was not a seam in which to use such an 
explosive as gelignite. The conditions under 
which the shot-firing was being carried out would, 
with gelignite, cause a considerable quantity 
of flame. This explosive should not, he contended, 
be used in a working which was dry and dusty or 
where there was gas. Perhaps even in this case, 
had the floor, roof, and sides been kept properly 
watered, the explosion might have been arrested 
and the lamentable loss of life prevented. On all 
sides it was agreed that the giving out of explosives 
to sinkers was wrong. It would appear that in the 
case of this colliery anyone could go to the store- 
room and take away gelignite and detonators. 
There was no check whatever on the explosives. It 
is not to be wondered at that the jury should have 
taken notice of this in their verdict. A rider was 
added to the effect that the authorities should see 
that the existing regulations as to the issue and use 
of explosives were stringently carried out; that 
shot-firing should be absolutely prohibited except 
between shifts, and that only shot-men should be in 
the pit at the time. It was further recommended 
that a thorough system of watering the roadways, 
sides, and roofs should be compulsory. 


THE ROYAL AGRICULTURAL SOCIETY. 


THE annual general meeting of the Royal 
Agricultural Society, held on Tuesday last, did not 
reveal a hopeful state of affairs. No exact figures 
could be given, but it was estimated that the 
expenditure on the recent Show would amount to 
£19,000, of which only £11,200 would be covered 
by the receipts of the Show itself. This leaves a 
£7800 deficit, which not only swallows up the 
amount—£6300—promised by way of donations and 
guarantees, but still leaves an adverse balance of 
some £1500 to be met out of the Society’s general 
funds, which are already badly depleted by losses 
on the Shows of former years. Thus, for the third 
year in succession there has been a loss on the Park 
Royal Show, but, with a pluck which cannot fail to 
arouse admiration, the Society refuses to own that 
it is beaten. The new chairman in his speech 
hoped that “with united efforts they might see the 
Society re-established on a sound basis at the end of 
his year of office.””» We have dealt with the affaire 
of the Society in former issues, notably in that of 
October 7th last. There we said that “an honour- 
able death would be more consonant with the fine 
traditions of the Society than an ignoble existence.” 
We laid stress upon the fact that to be a success a 
society of this kind must be self-supporting. As 
long as it was self-supporting there is no doubt 
whatever that the Royal Agricultural Society was a 
success. It filled a want, but it is open to grave doubt 
whether that want still exists. Things were by no 
means in a flourishing condition when it was decided 
to hold the Show permanently at Park Royal. It 
was imagined then that a fixed abode would make 
for economy and enable retrenchment to be effected. 
Results so far have not come up to expectations, 
but a new council has been elected under the 
supplemental charter granted to the Societyin April 
last, and has appointed a special committee to 
inguire into the position of the Society. There 
seem to be some grounds for believing that 
economies can be effected in various directions, and 
it must be the earnest wish of everyone that it may 
be found possible once more to establish the Society 
on the sound financial basis it at one time enjoyed. 








THE FRENCH HEAVY CAR TRIALS. 
No. I. 


Tue trials of industrial cars in France are proceeding 
under conditions that cannot fail to attain the end which 
the Automobile Club had in view, that is, to create a 
general public interest in the commercial side of automo- 
bilism, and thus develop a movement that has, so far, 
been entirely overshadowed by the success and popularity 
of the pleasure vehicle. However defective the organi- 
sation of the trials may be, they bring out in a very 
strong light the possibilities of the motor car for heavy 
transport. The makers regret that the committee should 
have unduly lengthened out the programme, and corre- 
spondingly increased competitors’ expenses, by a two days’ 
exhibition at Dieppe when one would have sufficed, and 
there is a strong feeling of resentment over the action of 
the judges in disqualifying a number of lorries for a slight 
infraction of the rules; but all things considered, the 


gnite to remove the barrier of coal in the sink-' 





trials so far have been full of interest to all concerned, 
and have undoubtedly left a very favourable impression 
behind them in all the districts through which they have 
passed, Starting on July 28th, there were fifty-five 
vehicles taking part in the trials, comprising three cycle 
carriers, a light car fitted up for the transport of mails 
between Vernon and Gisors, four delivery vans, three 
lorries carrying loads up to 2 tons, thirteen lorries with 
loads of more than 2 tons, two tractors with trailing 
vehicles, ten omnibuses, four having been built for the 
Paris Company and one for London, and twelve military 
wagons. It is to be regretted that the foreign industry 
was represented by only two vehicles, for it would have 
been highly interesting to compare the behaviour of the 
English steam wagons with the petrol lorries to which 
the French have almost entirely pinned their faith. Had 
steam wagons of the types that have been doing such 
good service in England shown any advantage in these 
trials in point of economy and reliability there is no 
doubt that the English makers would have found an 
opening for business on the other side of the Channel, and 
we are sure that the heavy steam wagon built for English 
roads would have shown up‘specially well over some of 
the hilly routes selected for the competition. The only 
steam vehicles competing were two Serpollet omnibuses 
and a lorry, and a heavy Turgan tractor hauling a trailing 
vehicle. Electricity was represented in the Kriéger 
petrol-electric omnibus and lorry, and among the petrol 
cars there was a fair amount of novelty, which we will 
deal with when we come to describe the different types of 
vehicles running in the trials. 

Two routes were selected each day, one for the public 
service vehicles and wagons carrying 500 kilos., and 
another shorter road for the heavier vehicles and military 
wagons, both starting from and finishing at the same 
towns. The first stage was from Paris to Compiegne. 
The omnibuses and lorries went round by Meaux and 
Soissons to bring up the distance to 95 miles, while the 
big lorries took the direct road through Creil, thus making 
a distance of 594 miles. In order to avoid the heavy 
suburban traffic in the early morning, the wagons were 
sent off the preceding evening to Enghien, where, in the 
absence of any supervision during the night, some of the 
vehicles were tampered with, and there was a good deal 
of trouble on the first day’s run before drivers found out 
thatignition wires had been wrongly connected up. Many 
of the cars, too, had been hastily completed for the trials, 
with the result that a lot of adjustment work had to be 
carried out on the road, and the first day’s run seemed to 
foreshadow failures which, happily, were not confirmed 
on the succeeding stages. With the exception of a 
Cottereau wagon, which ran into a tree on the first day 
when the driver tried to avoid collision with a frightened 
horse, all the vehicles terminated the first half of the tour 
to Dieppe. This is a really remarkable result, and 
has never been approached in any previous trial of heavy 
vehicles. It is the more aos because all repairs 
have to be effected on the road by the driver and 
mechanic with the tools carried on board, and without 
assistance of any kind. Such repairs are not taken as a 
factor in influencing the results, which are to be based 
upon regularity and economy, and the vehicle is simply 
required to finish the stage in a minimum time, the shorter 
the better, and to ensure regular running they are secretly 
timed along different parts of the route. If the repairs are 
of long duration, they naturally reduce the average time 
of running, which is a point against the vehicle ; but in 
cases where only a few minutes are spent in adjustments, 
replacing plugs, and the like, the difference in running 
time is so small as to have little or no effect upon the 
results. As a good average is such an important factor, 
the drivers have every inducement to cover the stages in 
the shortest time, and among the lighter vehicles the trials 
now and then resemble a race, the idea of each being to 
arrive first at the end of each day's journey. The con- 
sumption is being taken to ascertain the running cost of 
the different vehicles, and brake and other tests are being 
carried out on the road, although no points or marks are 
awarded in this respect, and such tests are made merely 
with a view to guiding the judges in their appreciation of 
the different types of vehicles, which, as we have said, are 
to be classified principally according to their reliability and 
consumption of fuel per ton-mile. 

On the first day’s run we accompanied the Eugéne 
Brillié omnibus, constructed for the Paris Omnibus Com- 
pany at the Havre artillery works of Schneider et Cie., of 
Creusot. This vehicle has a channel steel frame of fairly 
large section. The four-cylinder vertical engine has the 
cylinders cast in pairs, with the valve chambers on one 
side, the induction valves being actuated by tappets. The 
cylinders have a bore of 100 mm. and a stroke of 120mm. 
The power developed is about 18 horse-power. Through- 
out the trials the engine ran on alcohol, with 20 
per cent. of benzol. The transmission is by pro- 
peller shaft to the differential on the rear axle, 
which is braced by large tubular radius rods. The wheels 
are shod with solid rubber tires, the back tires being of 
the double variety, which is coming greatly into vogue for 
omnibuses as well as for heavy wagons. The omnibus 
carried dead weight to represent seventeen passengers 
with luggage, as well as five passengers, including the 
driver and mechanic. Leaving Paris early in the morning 
the omnibus proved itself under perfect management when 
making its way through the heavy traffic, and the first 
stop was occasioned by the ventilator fan seizing through 
improp2r fitting, and as the radiator could no longer act 
efficiently the omnibus had to stop every 15 miles to 
fill up the water tank. It is probable that had the 
engine been running with petrol the accident to the 
ventilator would have compromised the chances of this 
vehicle, but as the alcohol motor needs less cooling, it 
actually ran better with the boiling of the water than if 
its temperature were kept low down by forced ventilation. 
Apart from this trouble the Eugéne Brillié omnibus ran 
with great regularity at a speed of about 10 miles an 
hour, passing several vehicles, some of them in trouble, 
M. Kriéger was seven hours repairing the armature of 





one of the motors of his petrol-electric omnibus; the De 
Dion omnibus was stopped pp i! through the 
breaking of a connecting-rod, although it was able to 
continue on three cylinders; and two Serpollet vehicles 
were in difficulties through the fouling of the heavy oil 
burners. The last part of the journey was run in a 
violent thunderstorm which completely inundated the 
roads and made the going very heavy ; but, nevertheless, 
the Brillié omnibus arrived at Compiegne in good time, 
completing the entire journey of 95 miles in little more 
than nine hours. On account of the many delays caused 
by the necessity of carrying out little adjustments to many 
of the new cars, several of them did not arrive until late 
in the evening; but the fact that all, with one exception, 
were able to complete the run under very trying conditions 
already pointed to the trials giving highly satisfactory 
results. 
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Jahrbuch der Automobil und Motorboot Industrie. Yon Ernst 
Neuberg. Zweiter Jahrgang. Sm. 4to., pp. 526, with 867 
illustrations. Berlin: Boll and Pickardt, 1905. Price 


. 12. 

THis volume follows generally the plan adopted in its 
predecessor, which was fully described in our notice of 
1904, and contains a series of independent essays by 
different writers upon the more important details of 
automobile construction and working. These, when in 
continuation of those of the first volume, are restricted 
to new developments that have occurred during 1903-04, 
while others, on subjects that have not been previously 
noticed, are more. completely treated. These include 
chapters on motor cycles, motor balloons, acetylene light- 
ing for automobiles, and machine tools for automobile 
works. There is also a good descriptive article on fuels, 
oils and alcohols, and lubricating oils. The article on 
internal combustion motors is confined to new forms and 
patterns that have appeared during the year in France 
and Germany, while electromobiles, especially those for 
heavy loads, are more fully noticed, several American 
firms being included. Noticeable among these are the 
Turbine Electric Truck Company’s wagon, with a 14 
horse-power Delaval steam turbine and 80 volt generator, 
driving two 7} horse-power motors, connected with the 
hind axle by driving chains, giving a maximum speed of 
63 miles an hour. The dead weight is 6 tons, with a 
loading capacity of 51°7 tons. A larger development of 
the same order is the 100 kilowatts gas engine power 
wagon of the Gibbs Engineering Company, which is 
intended to work a train of seven 15-ton wagons, each 
having its own motor. This has been constructed for the 
Pacific Coast Borax Company, to replace “ Borax Bill’s ” 
famous 20-mule team in hauling borax through the 
Colorado desert from the mines to the railway. The 
article on driving gears contains an interesting notice on 
frictional driving for small vehicles. Dr. Ebers, the 
juristic expert of German automobilism, contributes: a 
long article on the proposed assimilation of the legal 
liability for injury by automobiles to that in force for 
railways, which appears to be under consideration in 
Switzerland, Austria, and Germany, in which such an 
alteration of the law is strongly combated. In connection 
with this subject, a note is given of the accidents from 
street traffic in Berlin during the years 1901-3. In the 
last of these the injuries from accidents were :— 


Vehicles, Fatal. Serious. Slight. Per cent. 
Tramways 3177 min I 177 62-5 
Gi... .. See. © 2 @ as Si oe 
Automobiles... 1270 .. 0 ... 12 20 2-52 


The appendix contains, among other matters, the regu- 
lations for the Herkomer challenge prize, to be contested 
at Munich from August 10th to 16th, 1905. This includes 
two days of hill climbing and speed trials and a three 
days’ tour of 500-600 miles through South Germany, from 
Munich, through Augsburg, Ulm, Baden-Baden, Stutt- 
gart, Nurnberg, and Regensburg, and back. The princi- 
pal prize, a challenge plate, valued at £500, given by Pro- 
fessor V. Herkomer, R.A., must be won twice in three 
years to become the property of the winner. The winner 
in each will receive a half-length portrait, to be painted 
by the donor. In addition, numerous other prizes are 
offered by the city of Munich and the Bavarian Automo- 
bile Club, besides the Bleichroder prize of £400, and £100 
each to be awarded on the results of the speed and hill- 
climbing trials. Another special feature is an hotel guide, 
giving the particulars of those establishments where 
automobiles are not regarded as “ dirty, evil-smelling 
horrors ’—an attitude which, if the introductory notice is 
to be trusted, still prevails to a considerable extent among 
German hotelkeepers. 

SHORT NOTICES. 

The Water Supply of Villages and Small Towns. By H.C. 
H. Shenton, M.S.E. The Local Government Journal Office, 
27a, Farringdon-street, E.C. Price 6d.—The book contains 
a number of practical notes on the water supply of villages 
and small towns. It deals with the various points that must 
be taken into consideration when designing a small water 
supply. The information is contained in paragraphs which 
are numbered. Thus, with the aid of the index, any 
particular point can be found. 

Practical Plumbers’ Work. By Paul Hasluck. London: 
Cassell and Co., Limited. Price 2s.—This small book gives 
much instructive information on plumbing. There are seven 
chapters. In the introductory remarks the author gives an 
account of the materials and tools used. Then follows a brief 
chapter on solder and how to make it. The other details 
dealt with include pipe bending, pipe jointing, lead burning, 
and lead work on roofs. The numerous drawings which 
accompany the text have been well drawn, and are clear. 

WE have received some nicely illustrated guide-books to the 
following seaside and inland health resorts :—Deal, East- 
bourne, Leamington, Southwold, Rhyl, Malvern, Bexhill, 
Southend, and Dorking. These books have been published 
by the Town Councils of the various places, and copies will be 
sent free on receipt of a post-card sent to the Town Olerk. 
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THE LIVERPOOL-SOUTHPORT RAILWAY 
ACCIDENT. 


Most of our readers will by now be in possession of the 
main features of the regrettable accident which occurred on 
the Liverpool and Southport branch of the Lancashire and 
Yorkshire Railway on the 27th ult. The following details, 
however, are not generally known, and they serve to explain 
in some degree what were the results of this collision. They 
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COACH 3105 AND DISPLACED BOGIES 


The relative arrangement of the coaches as regards Liver- 

1 and Southport is indicated. Hence it will be evident 
that coach 3023 of the express would, first of all, strike coach 
3015 of the stationary train. The collision was, of course, 
end on, and as a result both these coaches were completely 
wrecked. The engraving at the head of this page shows these 
two coaches, and hardly credible as it may seem, the body of 
coach 3023 actually cut right through coach 3015 from end to 
end, and remained, in a sense, inside the latter. The rear 
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with a green flag; it followed theslow train into the siding and 
the collision occurred. 

Examination, from an electrical point of view, of the 
coaches after the accident showed that in No. 3020 no overload 
switches were out, that there had been n@ fire, and that every- 
thing was all right. No. 3102 was also all right, and showed 
no signs of fire. These, it will be remembered, were the two 
rear coaches of the express train. No. 425, the next coach in 
order from the rear, had the end plugs torn out and also the 
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RUNNING LINES (FULL) AND SIDINGS (DOTTED) AT HALL ROAD 


will be all the more readily understood by means of the 
engravings which accompany this article. There were, in 
all, ten coaches in the collision, five being in each train. 
The numbers of the coaches in the express leaving Liverpool 
at 6.30 in the direction of Southport were as follows:— 
3020 ; 3102; 425; 401; 3023. > 

No. 3023 was in front, and the direction of travel may there- 
fore be indicated by the arrow. The slow train which had 
left Liverpool at 6.20, and which was, at the time of the 
accident, stabled and at rest in a siding at Hall-road prior to 
returning to Liverpool, was arranged in the following order : 
8015; 3105; 422; 411; 3009, > 

Te Southport, 











< 
To Liverpool. 


portion of coach 3023 is indicated in the engraving by means 
of a cross. 

We are enabled to give a plan of the running rails and 
sidings and signals at Hall-road station. The points for the 
wall and middle sidings are locked with the main line starting 
signal. The man in the signal-box apparently never pulled 
the point lever over after letting the 6.20 train into the 
middle siding. As a consequence of this, and of the system 


| of interlocking, he could not move his home signal lever, and | 


the express was checked. The signalman nevertheless 


thought he had pulled over his point lever, and that the | 


| reason why the starting signal would not fall was because it 
was out of order, He therefore signalled the express through 


couplers, buffer stops, and automatic couplings, but there 
was no sign of fire. No. 401, the second coach in the train, 
bad its end knocked entirely in, and the first three seats, two 
windows on either side, and a gangway cleared away. There 
was here, again, no sign whatever of fire. The leading coach, 
No. 3023, was completely wrecked. The controller was 
found to be in full ahead position ; the circuit breakers were 
out, and all cables and controller were torn up. Again, how- 
ever, there was no sign of fire. Nos. 1 and 4 overloads were 
out, and Nos, 2 and 8 overloads were broken. 

In the stationary train the two rear coaches, 8009 and 411 
—i,e., those at the Southport end and away from the 
collision-~were unhurt and showed no signs of fire; No, 422 
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had the vestibule and distance blocks broken, but no traces 
of a fire could be found. This same remark applies to the 
second coach from the Liverpool end, No, 8105, which, how- 
ever, had its couplers, end plate, and automatic couplings 
broken. In the leading coach the controller was in the off 
position. The circuit breakers, knife switches, and controller 
were knocked down. There was a short circuit between the 
trolley cables and the ironwork under the car, and here a 
certain amount of fusing had taken place, this being the only 
point in the ten coaches in which, as far as our information 
goes—and it may be relied upon—there was any approach to 
a fire. The wood under the car was slightly but quite locally 
charred. The reversers and rheostats, however, showed no 
sign of arcing or of fire. No woodwork or any portion of the 
car actually took fire, 

A glance at two of the engravings will show the remarkable 
manner in which the two four-wheeled bogies of coach 
No. 3023 were torn off and thrust under coach No, 3015. So 
that this could happen, the first bogie of coach No. 3015 had 
first to be forced right back into the centre of the car. It is 
a point worthy of note that no wheels came off the rails. 








MODERN ECONOMICAL STEAM ENGINES 
AND TURBINES. 
No, IV.* 


Tue first steam turbine which was a practical success 
was the one brought out by:Mr. Parsons in 1884. Con- 
sidering this was only twenty years ago it is really 
wonderful what progress has been made since that 
date. This first turbine gave about 10 horse-power 
when running at 18,000 revolutions per minute. We 
have now Parsons’ turbines at work developing 7000 
electrical horse-power. As describing the progress made 
with this engine, a short extract from a paper by 
the Hon. Geoffrey L. Parsons will not be out of place 
here: — 

In 1884, the Hon, C. A. Parsons, F.R.S., after numerous experi- 
ments, brought out his first steam turbine, which ran for many 
years and is nowin the South Kensington Museum, It was coupled 
to a modified high-speed dynamo, and developed about 10 horse- 
power at 18,000 revolutions per minute. 

This engine was double-ended, the steam entering at the centre 
and passing towards both ends of the shaft. Each half of the 
engine consists of fifteen rings of blades, or turbine wheels, pro- 
jecting out from the shaft, and nearly touching the concentric outer 
case. Between each row of these rotating blades there was a ring 
of fixed guide blades, projecting from the case and nearly touching 
the shaft. Each set of this series of rings was like a parallel fiow 
water turbine complete in itself, with this difference, that the 
steam, after doing its work on one set of blades, passed on without 
losing its longitudinal velocity through the guide blades, and so on 
to the end, gradually expanding and falling in pressure until it 
reached the exhaust, allowance being made for the increased 
volume of the steam by the slightly larger passage-way in each 
succeeding row of blades. The end pressure caused by the 
steam was balanced, as the two centres on each half of the 
shaft. were similar, and the only force exerted by the steam was 
purely rotary. 

Owing to the high speed of rotation, a certain amount of clear- 
ance had to be allowed between the rotating and the fixed parts 
of the turbine, so that the leakage of steam had a very bad effect 
on the economy ; but when the larger sizes were built the speed of 
rotation was diminished, and at the same time the clearance losses 
were much smaller in proportion, By 1888 an aggregate of 4000 
horse-power of turbines was at work, including several of 120 
horse-power, though none of them were of the condensing type. 

In1889 the radial flow type of steam turbine was introduced. 
This consisted of a series of fixed annular discs with rings of 
blades, between which another series of discs keyed to a shaft 
rotated. The guide blades were secured to the faces of the 
stationary disc, while the moving blades nearly touched the fixed 
disc. The steam passed outwards through the successive rings 
of blades, then inwards along the back of the first moving disc, 
and again outwards through the blades of the second moving disc, 
and so on until it ultimately reached the exhaust. In 1892 this 
type was first tried condensing, an engine which was of 150 indi- 
cated horse-power being coupled to a 100-kilowatt alternator, 
running at 4000 revolutions per minute, and with 100 1b. of steam, 
slightly superheated, and a of 28in. mercury ; the con- 
sumption was 25 1b. per kilowatt hour, which is equivalent to 16 Ib. 
of steam per indicated horse-power hour. 

About two years later the parallel flow type of turbine was again 
adopted with considerable modifications, e turbine was made 
single-ended, with the steam passing in one direction, the second 
set of turbines being replaced by rotating dummy pistons, by 
which the end pressure of the steam along the shaft was balanced. 
_ Grooves are turned in these pistons, into which the corresponding 
fixed collars of the cylinders can project, and being almost in con- 
tact, prevent any serious leakage of steam pier pistons, the 
amount of clearance being regulated by the thrust bearing at the 
end of the turbine shaft. The bearings consist of a brass bush 
surrounded by three concentric tubes, separated from one another 
by a thin film of oil, which damps all vibration. Also, owing 
to the very small pressure on the bearings at all loads, the wear 
is practically nil, 

The steam is admitted to the turbine in a series of gusts, regu- 
lated by the opening and closing of a double-beat valve, which 
in its turn is controlled by asteam relay worked by the governor. 
As the load on the engine increases, the governor increases the 
length of the - of steam, until at full load they are practically 
continuous, The periodic motion is given to the steam relay valve 
by a series of levers worked by a cam driven by a worm-wheel off 
the turbine spindle, the governor simply altering the mean position 
< ner valve, and thus lengthening or shortening the gusts 
of steam. 

The governor can be either of the mechanical type, which keeps 
the speed constant, or of the electric-silenoid type, which main- 
tains a constant voltage at the terminals of the dynamo, 

The worm-wheel mentioned above also works a small oil pump, 
by which the oil is supplied under pressure to all the bearings, 
being then returned toa tank to be used over again, resulting in a 
very great saving of oil as compared with ordinary reciprocating 
engines, Since the cylinder itself requires no lubrication, the 
exhaust steam is entirely free from oil and the condensed water 
can be used direct for feeding the boilers. 

Various a were also made in the design and con- 
struction of the vanes, which resulted in a considerably greater 
economy. of steam, . About this time several turbines of the non- 
condensing type were 2 see down in the Manchester-square Station 
of the Metropolitan Electric Supply Company, of London, where 
an\injunction had been obtained against the company on account 
of the vibration caused by the reciprocating engines already 
installed, These turbo alternators were of 350 ) Poa capacity, 
and gave complete satisfaction. 

Since that date the size of turbines has gradually increased, 
units of 500 kilowatts being. put down in Newcastle, Scarborough, 
Cambridge, London, and other places. 

In 1900 two alternators, each of 1250 kilowatts capacity, were 
made for the city of Elberfield, Germany. ‘The turbines were of 
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the tandem type, consisting. of high and low-pressure cylinders, 
and ran at 1500 revolutions per minute. The dynamos were four 
pole, and supplied single-phase current at 4000 volts and 50 periods. 
The steam a with slight superheat was 18-8lb. per 
kilowatt hour et full load, or 11-91b. per indicated horse-power, 
including the power required to drive the air pumps. These 
dynamos run es in parallel with the 1500 horse-power Sulzer 
engines, which are coupled to 1500 kilowatt Brown Boveri 
alternators, running at 83 revolutions per minute. In fact, the 
turbines steady the Sella engines, even when the latter are 
running on traction load. 

During the last few years new designs have been brought out, in 
which the consumption obtained has been further reduced, 
giving, especially in the larger sizes, some very remarkable 
results. 

The steam turbine has many advantages, and can be 
classed as one of the most economical engines known. It 
requires very little floor space or foundations, little 
attendance, no cylinder lubrication, and its economical 
performance is maintained. It has only one revolving 
portion, and the bearings are really the only wearing 
surfaces in the engines. 

As illustrating the steam consumption of several sizes 
of turbines at various pressures, the following particulars 
of tests are given :— 


135 K.W. Three-phase Alternator, 3800 Volts, 60 Periods. 
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300 K.W. Three-phase Alternator, 440 Volts, 50 Periods. 
150-0 | 53-3 27-88} 3000 | 312 | 6,260 20-06 
153-0 50-0 27-72} 3000 232 | 4,980 21-45 
150-0 40-2 27-90| 3000 154 | 3,670 23-75 
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500 K.W. Single-phase Alternator, 2000 Volts, 50 Periods, 





143.4 | 98.6 | 26.64] 3000 | 492 11,063 | 22-48 
142-1 | 102-0 | 26-66| 3000 517 10,445 | 20-15 
143-0 | 0 | 27-20] 3c00 506° 11,206 22-12 
145-6 | 97-6 27-30] 3000 511 10,507 | 20-€0 
147-6 {101-5 28-10} 3000 257 5,958 | 23-10 
137-6 | 106-9 28-10| 3000 126 3,913 30-70 


1500 A.W. Three-phase Alternator, 6000 Volts, 40 Periods. 





196-0 | 76-0 27-45 | 1200 | 1442 | 25,962 | 18-00 
194-0 78-0 | 26-95 1199 | 1481 | 26,880 | 18-10 
196-0 | 85-0 27-45 1201 | 1153 | 21,456 18-60 
197-0 84-0 27-85 1200 | 1015 | 20,124} 19-80 
197-0 | 83-0 27-75 1200 | 692 | 14,874| 21-50 
196-0 | 76-0 27-95 1200 | 714 | 15,288) 21-40 
199-0 | 77-0 28-35) 1200 | 36) | 9,114 25-20 
200-0 | 68-9 28-45 120 | 0 | 2918 0 

208-0 | 92-0 | 26-11/ 1210 | 1923 | 32,481 | 17-70 
207-0 | 66-0 | 26-46 1208 | 1513 | 27,582. 18-23 

| 








Notse.—The last two tests were made sixteen months after the 
former ones. 


3000 A.W. Three-phase Alternator, 3000 Volts, 45 Periods. 
(By Messrs. Brown, Boveri and Co.) 





138-5 | 235-0 | 97-00 1350 | 2905 44,200 14-74 
170-5 | 187-0 | 27-50| 1850 | 2518 39,800 15-59 
112-0 | 120-0 | 27-20] 1350 | 2600 41,200 15-80 
139-0 | 114-0 | 27-20} 1360 | 2600 | 41,400 15-90 
168-5 | 184-0 | 27-90| 1350 | 1945 30,800 15-84 
146-5 | 120-0 | 27-60) 1350 | 2000 32,600 16-30 
137-0 | 101-0 | 27-40| 1350 | 1442 | 25,400 17-60 
138-0 | 52-0 | 25-70| 1850 | 644 | 18,700 29-00 
142-0 | 30-0 | 28-80| 1350 0 4700 0 

142-0 | 30-0 | 28-80| 1350 0 | 3,560 0 














It may also be interesting to add here that there are 
Parson's steam turbines at Carville Power Station, Walls- 
end, of 7000 electric horge-power. At the preliminary 
tests with 200lb. steam, superheated 150deg. Fah., the 


“| Date, June 10th, 1902. 





results show that the steam consumption will not exceed 
12 ]b. per electric horge-power at any load between 4000 
and 7000 horse-power, and 11 lb., or 15 lb. per kilowatt 
hour, at the most economical load, which is an excellent 
result, 

The turbine is used for many purposes besides driving 
electrical machinery; it is used for fans, pumps, blowin 
engines, air compressers, and is now being adopte 
largely for marine purposes. The Turbinia was the first 
vessel constructed to be fitted with turbines, after which 
followed the Viper, a torpedo boat destroyer, constructed for 
the Admiralty. Since then several vessels have been fitted 
with Parson’s turbines, and one of our liners is now to be 
fitted with them. There is a great future for turbines in 
this direction, and they will very probably supersede 
reciprocating engines to an enormous extent during the 
next few years. 

The Parsons steam turbine, now known throughout the 
world, is therefore no experimental toy, but an economical 
engine which has been aready built for large powers and 
proved a great success. 

Perhaps the next- best known turbine in this country, 
although not built for very large powers as yet, is the 
De Laval steam turbine, as manufactured by Messrs. 
Greenwood and Batley, Limited,, Leeds. This turbine 
differs very considerably from the Parsons, and runs at 
higher speeds. 

tn the De Laval steam turbine, as it is now con- 
structed, the steam is blown from stationary nozzles 
against the vanes of a revolving wheel. The steam passes 
through the vanes. or buckets of the wheel, delivering 
most of its: energy to the wheel, and is afterwards ex- 
hausted to the atmosphere or to the condenser in the 
ordinary way. The turbine wheel is constructed with one 
row of buckets only, and the principle of the machine is 
very similar to that of the re-action turbine as constructed 
by Girard. The energy of the steam is taken up by the 
turbine wheel and transformed into rotary motion. 

The turbine is too well known to require further 
description or illustration, and has proved itself to be a 
very suitable engine for small and medium powers, as 
will be seen from the few tests below, which may be taken 
as examples of what can be obtained in actual practice. 
This turbine is also largely manufactured on the Continent 
and in America. 


Results of Test of a 150 H.P. Turbine. 


Pressure of ae Lb. of 

admission , Number o steam per 

steam, lb. Vacuum.  jozzles open. EE.P. E. 

per sq. in. per hour. 
103-7 MD) ac vis, ages ten .. 22-6 
103-8 26-4 tis, -eeam 22-7 
107-4 26-8 2 35-0 24-7 
106-7 27-9 aoa 15-5 27-8 


“Work of condensing not included. 


Results of test of a 300 brake horse-power De Laval 
steam turbine—The turbine shaft was geared into 
two other shafts on each of which there was a direct- 
current electric generator, both revolving in the same 
direction and operating in series. The water was measured 
by weighing before being injected into the boiler, and the 
height of watér in the boiler, and the weight of water, 
were most carefully taken. 


Tests with Superheated Steam. 
Date, May 22nd, 1902. Hour, 8a.m. to2p.m. Number of nozzles 


open, eight. Average reading of barometer, 30-18in. Average 

temperature of 100m, 83 deg. Fah. 
Weight of steam used per hour, lb. jad 4906 
Pressure above governor valve, lb... ... ... «.. =. 207-0 
Pressure below governor valve, lb. . 198-5 
OIE edd nec ete PaaS sen-/ ons _ 2a 27-2 
Superheat above governor valve, deg. Fah. 84 
Revolutions per minute of generators... = “ 


Beake horse-powsel...° 0:5 22 tpedjiacs ccd ie see Seve 

Steam used per brake horse-power per hour, lb. ... ... 13-94 

Date, May 22nd, 1902. Hour, 2.10 to 4.10 p.m. Number of 
nozzles open, seven. Average reading of barometer, 30-07in. 
Average temperature of room, 90 deg. Fah. 


Weight of steam used per hour, Ib. 4282 
Pressure above governor valve, Ib. 207-4 
Pressure below governor valve, lb. 197-0 
Lo ASS a ae 27-4 
Superheat above governor valve, deg. Fah. 64 
Revolutions per minute of generators... 756 
be a ae a ee 298-4 
Steam used per brake horse-power per hour, Ib. 14-35 
Date, June 10th, 1902. Hour, 8.45 to 11.45 a.m. Number of 


nozzles open, five. Average reading of barometer, 29-79in. 
Average temperature of room, 89 deg. Fah. 


Weight of steam used per hour, Ib, Sa 3033 
Pressure above governor valve, lb... 2... we eee = 200-7 
Pressure below governor valve, lb. 196-6 
IMS Ue as. ond ‘ena 6d, $6 Ge 0s 27-5 
Superheat above governor valve, deg. Fah. 10 
Revolutions per minute of generators... ... 7 
| eer ae ee ee 196-5 
Steam used per brake horse-power per hour, |b. 15-44 


Hour, 1.45 to 4.45. Number of nozzles, 


&c., as above. 


Weight of steam used per hour, lb. 3062 
Pressure above governor valve, lb. 202-4 
Pressure below governor valve, Ib. 197-7 
a an eee 27-4 
Superheat above governor valve, deg. Fah. 16 
Revolutions per minute of generators... 747 
Pe ee 196-0 
Steam used per brake horse-power per hour, lb. 15-62 
Tests with Saturated Steam. 
Date, May 28rd, 1902. Hour, 8.15 to 12.15 a.m. Number of 


nozzles open, eight. Average reading of barometer, 29-92in. 
Average temperature of room, 90 deg. Fah. 


Feed-water weighed per hour, |b. 5233 
Condensation from separator, Ib.... 0... 0... cee eee oe 70 
Moisture in steam at throttle by calorimeter, per cent. ... 2-15 
Dry steam entering turbine, Ib... ... eve ee | 5052 
Pressure above governor valve, Ib. 206-4 
Pressure below governor valve, lb. 196-9 
PWMED SEE eo Sue cr den nize cece ode x Wee pave) ons 26-6 
Revolutions per minute of generators... ... ... ... .. 747 
Brake horse-power ...0 2.0.0.0 ce ees es nee os 888-0 
Dry steam used per brake horse-power per hour, Ib... 15-1 
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‘Date, May 23rd, 1902. Hour, 12.45 to 2.45. Number of nozzles 
open, seven. Average reading of barometer, 29-90in, Average 
temperature of room, 97 deg. Fah. 

Feed-water weighed per hour, Ib. 

Condensation from separator, Ib... 6.0... 0. ee 

Moisture in steam at throttle by calorimeter, per cent. ... 

Dry steam entering turbine, Ib... 

Pressure above governor valve, lb. 

Pressure below governor valve, Ib, 

INN ig ists can! kaos sen esas”. nah 

Revolutions per minute of generators... 

UVTI. 565? ones | wasn. den ans ong) ont "A 

Dry steam used per brake horse-power per hour, Ib. 

Date, May 23rc, 1902. Hour, 3 to 5 p.m. Number of nozzles 
open, five. Average reading of barometer, 29-S3in. Average 
temporature of room, 97 deg. Fah. 

Feed-water weighed per hour, Ib. 

Condensation from separator, Ib....0 00.0... ke eee oe 

Moisture in steam at throttle by calorimeter, per cent. ... 

Dry steam entering turbine, Ib. 2.0... ee eee 

Pressure above governor valve, Ib. 

Pressure below governor valve, Ib. 

OO, Se aa ae 

Revolutions per minute of generators... 

ee ee ee eee 

Dry steam used per brake horse-power per hour, Ib. 

Date, June 10th, 1902. Hour, 6.35 to 9.35 p.m. : 
nozzles open, three. Average reading of barometer, 29-8lin. 
Average temperature of room, 89deg Fah. 

Feed-water weighed per hour, Ib. 

Condensation from se LT ne gp ee BR 

Moisture in steam at throttle by calorimeter, per cent. ... 

Dry steam entering turbine, Ib. ... Ral in eA 

Pressure above governor valve, Ib. 

Pressure below governor valve, lb. 

ee ae a ree 

Revolutions per minute of generators... 

oy eS ae ee 

Dry steam used per brake horse-power per hour, Ib. 

All barometer readings are reduc2d to 32 deg. Fah. 

The Curtis turbine, manufactured in this country by 
Messrs. The British Thomson-Houston Company, Limited, 
of Rugby, is not quite so well-known yet, but promises 
to be one of the most efficient turbines yet manufactured. 
It is built on the vertical system, and occupies remark- 
ably small floor space. 

A very economical engine of novel design, as regards 
its steam distributing valves to the cylinders, is that 
manufactured by Messrs. Van den Kerchove, of Ghent, 
Belgium. The novelty of the engine is not in the design 
of the valves themselves, or the gear for working them, 
but in the arrangement of the valves. They are of the 
piston type, placed in the cylinder heads of a horizontal 
engine, and are actuated by a trip gear. An engine of 
1000 indicated horse-power, as exhibited at the Paris 
Exhibition, was illustrated and described in Tar ENGINEER 
of January 11th, 1901. The upright piston valves are 
fitted with spring rings, and work in liners forced into 
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Fig. 22—EFFICIENCY DIAGRAM 


the cylinder ends. The cylinders are steam jacketted. 
With the valves being placed in the cylinder ends, the 
clearance volume can be kept very low, which is 
advantageous to economy, and not possible with the 
usual arrangement of piston valves: 

Above is a diagram giving the results of a series of 
tests made on a horizontal tandem compound engine of 
250 indicated horse-power, with saturated and super- 
heated steam. The engine is generally as illustrated in 
this paper as already referred to, and has cylinders 325 
and 626mm. diameter by 850 mm. stroke, and runs at 
127 revolutions per minute. The test was made in 
September, 1902. 

The cylinders are steam jacketed, the steam, after 
passing through the high-pressure, passing to the low- 
pressure jacket. ._The engine is jet-condensing, the 
condenser and pumps being placed below the. floor; 
but while the tests were conducted the air-pumps 
ran free, as the steam was condensed by an independent 
surface condenser. The condensed steam was delivered 
by the air pump into a carefully calibrated tank, and so 
measured very carefully, and nothing was left undone to 
make the tests absolutely trustworthy. 

The steam consumption with saturated and super- 
heated steam and with varying loads is clearly shown in 
diagram Fig. 22, as is also the mechanical efficiency of 
the engine. 

These results are extremely good, and speak well for 
the design and build of the engine. 








GAS ENGINE YACHT. 


Somz time ago Messrs. J. I. Thornycroft and Co. entered 
into an agreement with Herr Emil Capitaine to take over the 
sole British rights in his suction gas producer plant—Messrs. 
William Beardmore and Co., Limited, sharing with them 
the rights to manufacture the larger types—and they are 
now building it in certain sizes suitable for marine work. 

Herr Emil Capitaine has fitted several vessels with his gas 
engines and producers—see THE ENGINEER, October 2ist, 
1904—and has achieved some excellent results in sheltered 
waters on the Continent, but the yacht built by Messrs, 
Thornycroft and engined with plant constructed on the 
‘Capitaine ’’ system, which has been entered for the 
Motor Yacht Club’s reliability trials, is believed to be the 
first vessel of its kind to run in the opea sea. This yacht, 


which, out of compliment to the inventor of this system of 


propulsion, has been named Emil Capitaine, is built as a sea- 





going small motor yacht, and is fitted with permanent cabin | 
accommodation, A plan and section of it are given below. 
The hull is built of galvanised steel plates, and has a length 
of 60ft., with-a beam of 10ft., and is designed on the Thorny- 
croft principle, which has been adopted in many of their 
boats, whereby a broad flat stern is obtained, and the pro- 
peller works in a tunnel. This ensures great steadiness | 
without causing the stern to settle down unduly when | 
running in the water, and further, a clear and unobstructed | 
flow of water is maintained to the propeller. The yacht is | 
provided with two saloons, one forward and one aft, both of | 
which are handsomely lined throughout with polished teak. | 

The power for propulsion is derived from a suction pro- | 
ducer gas plant in conjunction with a specially designed gas | 
engine. The engine is of the vertical Pe type, having | 
four cylinders, each S}in. diameter by 1lin. stroke, and | 
running at 300 revolutions a minute, gives about 75 horse- | 
power on the brake. The inlet and exhaust valves are all | 
mechanically operated, the cam shaft being placed above the | 
top of the cylinders and slightly out of the centre line, the | 
valves being actuated by means of rocking levers. 

The cam shaft is hollow and carries in it a sliding shaft | 
which, by means of radigl arms projecting through slots in | 
the shaft, operates the low-tension ignition strikers. The | 
longitudinal motion of this inside shaft, which is controlled | 
by the governor of the engine, varies the time of ignition, | 
advancing it as the speed of the engine increases. Means 
are provided whereby the timing of the magneto machine is | 
simultaneously varied to correspond with the point of | 
ignition. 

The engine itself is controlled by means of a throttle | 
valve in the induction pipe connected by a special arrange- | 
ment to the governor. There is, besides, provision for com- 
pletely cutting out the electrical circuit when the speed of | 
the engine exceeds a certain limit. Half-compression gear is | 











The total number of stamps at work during the month of 
May was 6895, which shows an increase of 230 over the April 
figures, and is 698 more than the number dropping in August 
1899. There are still about 1400 idle stamps along the 
various mines of the Rand, and, while it is quite true that 
many of these are unlikely to be worked further under 
the prevailing conditions, the greater number of those now 
inoperative will certainly be started up as occasion offers. 

The increased rate of gold production which now appears 
firmly established cannot fail to exercise a beneficial influence 
on local trade, and merchants are confidently anticipating 
improved business. Owing to the season of the year the 
supply of native labour shows a falling off, and the ofticial 
statement of the W.N.L.A. for the month of May shows only 
a net gain of twelve boys, the number distributed being 
8586, while 8574 retired due to expiry of contract and other 
wastage. Knowing that the officials have relaxed in no wa 
their efforts in the way of recruiting native labour, this 
result can only be regarded as indicative of a state of things 
that has to be, and which cannot be improved upon, much as 
improvement may be desired. Owing, however, to the success 
of the Chinese labour experiment, the dearth of Kaftir 
labourers can be regarded with equanimity. Mr. A, F, 
Robinson, the retiring Président of the Johannesburg Cham. 
ber of Trade, in his address to that Chamber alluded with 
great satisfaction to the benefits which had accrued to the 
mining industry and to trade in general in consequence of the 
importation of the Chinese. The coolies, he stated, were 
much better cared for hygienically than thousands and 
thousands of our poor at home. 

_ The greatest interest is manifested locally in the approach. 
ing visit of the British Association to South Africa, 
Representative committees have been formed in Johannes. 
burg, and arrangements are in progress which will secure a 
thoroughly enjoyable as well as instructive holiday for the 
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provided for starting the engine, which is done by a separate 
6 horse-power Thornycroft motor through the medium of a 
belt. The half-compression cams are automatically thrown 
out of action by means of an attachment to the governor 
when the engine is running at normal speed. 

A centrifugal pump, driven off the engine, supplies cooling 
water to the combustion heads and cylinder jackets. The 
exhaust is also water jacketed, and the gases are discharged 
up a funnel, no silencer being required. A reciprocating oil 
pump forces oil in turn to all the bearings. 

Special provision is made tu facilitate the cleaning of the 
cylinders, valves, &c., and a peculiar feature of the engine is 
that although the combustion heads are separate from the 
cylinder barrels, yet the explosive stress on the combustion 
heads is not taken by the ccnnecting bolts, but by the whole 
framework of the engine. Doors are fitted in the lower part 
of the engine casing to provide access to bearings, &c. Atthe 
forward end of the crank shaft is a pulley for driving a gas 
dryer, and a centrifugal pump for drawing the heated and 
dirty water from the gas purifier. 

The gas producer is of the ordinary cylindrical shape. It 
is lined with fire-brick, and has three charging doors in the 
top, which deliver into a conical annular hopper. A fire- 
grate, und air and steam inlets are provided in the lower part, 
as usual, 

Drying and purification of the gas are effected without the 
use of any solid material in the scrubber, as is usual. The 
hopper of the producer carries enough anthracite for a ten 
hours’ run at a speed of about 10 to 12 miles an hour. The 
total floor space occupied by the engine and producer is 
12ft. Gin. by 9ft. 4in., and the height in each case is 6ft. 8in. 








NOTES FROM SOUTH AFRICA. 


(From our own Correspondent.) 
JOHANNESBURG, June, 1905, 

Tue gold output of the Transvaal for the month of May 
was 416,395 oz., of value £1,768,734, this being an increase 
over that registered during the preceding month of 17,229 oz., 
value £73,184. This establishes quite a new record, the value | 
of the previous monthly output being £1,720,907 obtained in 
August, 1899. For the first time, too, in the history of these 
mining fields the gold obtained from the Rand aloue has | 
reached the amount of 400,000 oz., the actual output from 
the Rand being 400,149 oz. This favourable result has been 
obtained in spite of a decline of 731 oz. in the monthly out- 
put of the City and Suburban G. M.Co. At this mine the 
main headgear, a large timber structure, was destroyed by 
fire at the latter end of April, and, consequently, the work 
has proceeded under great disadvantages, but good manage 
ment has succeeded, in spite of the unfortunate circumstance, 
in producing 8330 oz. of gold during May. The Simmer and 
Jack mine is the largest producer, this mine having run 320 
stamps, crushed 52,700 tons of rock, and produced gold to | 
the extent of 20,011 oz., of value £85,001. The Robinson | 
mine ‘is néxt on the list with an output of 18,748 oz, obtained 
with 200 stamps from 26,500 tons crushed. 


scientists and for the other visitors accompanying them. 
Considerable satisfaction has been expressed by engineers as 
to the subjects that will be discussed at the meeting. Professor 
Oliver Arnold will deliver a lecture on ‘‘The Fatigue of 
Steel,’’ and Dr. John Perry will present some notes dealing 
with the ‘‘ Strength of Winding Ropes.’’ Both these sub- 
jects have forced themselves into prominence on these fields 
of late, and the opinions of these renowned authorities are 
being awaited with the greatest interest. 

The annual dinner of the Transvaal Institute of Mechanical 
Engineers was held in Johannesburg on the 3rd inst., the 
attendance being about 150. The guests included his 
Excellency Earl Selborne, the Commissioner of Mines, Mr. 
F. D. Chaplin, as well as representatives of the other local 
scientific and technical bodies. The toast of ‘‘Our Country” 
was introduced by Mr. Chaplin in a forcible speech, dealing 
mainly with the importance of the great mining industry 
which has grown up in this country, its influence on the 
country as a whole, and the good relations that should exist 
mutually between the towns and the outside districts. 
Earl Selborne, in replying to the toast, delivered an oration 
which quite transported his audience with enthusiasm. 
Patriotism was the keynote of his address, and he put forward 
the fine idea of a trinity—the Transvaal, South Africa, and 
the Empire—as being the expanded Imperial definition of 
‘*Our Country.’’ The President, Mr. A. C. Whittome, in 
responding to the toast of ‘‘The Engineering Profession,”’ 
spoke very happily regarding the duties and responsibilities 
of the resident engineers of the mines. He considered that 
this important official should be the holder of a Government 
certificate of competency. The responsibilities of the resident 
engineer were increasing every day, and yet, although we 


| found that the mine manager, the mine captain, and the 


miners, and even some of the engine drivers, had to be 
certificated, the competency of the man who was responsible 
for the correct working of all the varied machines and 
appliances on a mine was taken on trust. He felt that when 
an examination was insisted upon, the position of the 
resident engineer would become more commensurate with 
his arduous duties, and as a direct result even greater 
efficiency would be obtained upon the mines. Although there 
must be many mechanical engineers who will hardly endorse 
Mr. Whittome’s recommendations, still it has to be recorded 
that his remarks certainly met with the heartiest approbation 
of the professional gathering. Mr. Whittome is retiring from 
the presidency of the Institute after a very successful year of 
office, and the new choice of the members is Mr. Ed. Farrar, 
consulting mechanical engineer to the General Mining and 
Finance Corporation. Regarding the annual banquet, it may 
be said that the function was an unqualified success, and the 
Mechanical Engineers are very proud of the compliment paid 
to their profession by his Excellency, who selected that 
occasion for the deliverance of. his first public utterance in 
the Transvaal. History, in this matter, repeats itself, for 


| Lord Milner did the Institute a similar honour under like 


cireumstances in 1902. : 

The New Railway Construction Committee of the Inter- 
Colonial Council at its Fecént sessions was presented with a 
problem of great difficulty, that, namely, of reducing the 
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formidable construction programme down to the modest 
level of what the Colonies can at the present time afford, 
The public will agree generally that the decisions arrived at 
were wise and satisfactory. Eleven railway projects were 
before the Council, and of these, four were actually under 
construction, while, in the matter of the Modderpoort-Bethle- 
hem line, the terms of the agreement entered into with Natal 
made this construction a definite liability. It was decided to 
postpone the work on the Kronstad-Kimberley and the 
Bloemfontein-Kimberley, but there is still some prospect of 
the latter line being constructed by private contract. The 
electrification of the Springs-Randfontein railway was also 
postponed, but that project of more urgent importance—the 
springs- Witbank line—is to be proceeded with, the Govern- 
ment having decided to lend £350,000 of Post-office Savings 
Bank money at six per cent. for this object. Not only will 
this new line relieve the traffic vid Delagoa Bay, but it will 
also assist to open up important new coalfields, The 
Pretoria-Rustenburg and the Krugersdorp-Mafeking lines are 
to be proceeded with, but no more than £75,000 can be 
allotted for the expenditure on each during this next’ year ; 
still the public mind and the public tongue will be set at rest 
now that both these railways are definitely to be started, 
there having been a considerable amount of bickering as to 
their rival claims texpreference. The Committee also make 
the interestingar aaa in connection with these two 
western lines, é construction of feeding-lines of light 
auge, to be links between the main lines and those districts 
| which cannot otherwise be economically linked up with them. 








EARL'S COURT EXHIBITION. 


ALTHOUGH the Naval, Shipping, and Fisheries Exhibition 
at Earl's Court is essentially a place of amusement, where 
many delightful hours may be spent, there are, nevertheless, 
numerous exhibits in the various halls that are worthy of 
the more serious attention of the visitor. The different 
sections are divided under three heads—naval, mercantile, 
and fisheries. They are spread throughout the Prince’s 
and Ducal’s Halls, the Queen’s Palace, Imperial Court, and 
the Fishing Village. The Ducal Hall contains a large num- 
ber of scaled models of warships of all descriptions, and 
also of large passenger steamships and vessels of every 
conceivable type. These models are mostly exhibited by 
the makers, but in many cases by the steamship companies 
to which they belong. It is impossible to pass over this 
section without drawing attention to the splendid model of 
the H.I.J.M.S. Asahi, which cost upwards of £1500 to make, 
It has been made accurately to scale, and is correct even to 
the most minute detail. 

Another excellent example is H.M.8. Hindustan. Both 
these ships were built by Messrs. John Brown and Co., 
Limited, of Clydebank. Messrs. Yarrow and Co., Limited, 
are showing miniature torpedo-boat destroyers, the Sazanami 
being of particular interest. This firm also have a working 
model of their shallow draught screw propeller boat. The 
boat is fitted with two propellers, 3ft. 4in. diameter, yet it 
only draws lft. 4in. of water. Messrs. John I. Thornycroft 
and Co., Limited, have numerous examples of their latest 
type of torpedo-boat destroyers. A fine model of a section of 
the s.s. Nebudda, built at the Royal Scottish Museum, Edin- 
burgh, is shown at Messrs. William Denny and Co.’s stand. 
Mention can be made here of another beautiful model shown 
in the Queen’s Palace. This is the Japanese battleship 
Shikishima, built by the Thames Ironworks. This section is 
one of the most fascinating in the Exhibition, and it is par- 
ticularly interesting to trace the gradual progress of ship- 
building, from the earliest form of paddle-boat to the present 
enormous ships. 

A new model, which has only just arrived from America, 
and which is not yet in working order, is exhibited by Mr. 
Richard Painton of Williamsport. This model shows a now 
method of propulsion for ships, the motive power being elec- 
tricity. There are no fewer than twenty propeller shafts, 
each shaft being fitted with two screws. The shafts are 
arranged on both sides of the ship, sixteen at the stern and 
four in the bows. They are driven by motors, one to each 
shaft, the electricity being supplied from a generating plant 
situated amidships. The propellers run at 1800 revolutions 
per minute. 

The inventor claims that a speed of 50 statute miles an 
hour can be obtained with this arrangement, and that the coal 
consumption will be reduced by 50 percent. The model repre 
sents a ship 600ft. long by 60ft., by 28ft. We were informed 
that the United States Government have decided to fit a cruiser 
and torpedo-boat destroyer inthis manner. The result of the 
trials will be interesting. For the armament of warships 
the two leading firms exhibiting are Messrs. Vickers, Sons 
and Maxim and Sir William Armstrong, Whitworth and Co., 
Limited. The former are showing a 12in. breech-loading 
gun with breech mechanism, a 7°5in. quick-firing gun on 
centre pivot mounting, a 12-pounder quick-firing gun, 
two 9-pounders, one semi and the other fully automatic, 
both fitted on naval mountings. Many smaller guns of 
various types are also shown, besides models of warships 
built by this firm. The latter firm’s exhibits include 
a 6in. quick-firing gun, and a 4°7in. chronoscope gun used 
for finding the actual ballistics in the bore. Several 
Hotchkiss guns are also included. There is a model of 
the Elswick torpedo-dropping gear, and also an 18in. 
Elswick submerged torpedo tube. The models on this 
stand comprise one of the railway ferry steamers Saratoy- 
skali Perepravi and Baikal, ice-breaking steamers Saratovski 
Ledokol, and the Ermack. There is a large number of models 
of battleships, the more important of these being H.M.S.S. 
Swiftsure, Swordfish, and the ill-fated Hatsuse. Messrs. Firth 
and Sons, of Sheffield, show the shell and. shrapnel and 
other missiles used in large guns. Scientific inventions for 
nautical purposes are displayed by Messrs. Kelvin and James. 
Silley’s patented air-tight smoke-box door is another exhibit 
which is well worth seeing in this hall. The machinery-in- 
motion section is in the Imperial Court. Messrs. Crossley 
Brothers, of Openshaw, Manchester, have a suction-gas 
producer installation working a 89 horse-power gas engine 
connected to a dynamo. A current of 120 ampéres is 
obtained at a pressure of 110 volts with the small coal consump- 
tion of 181]b. per hour. Messrs. Davey, Paxman and Co., of 
Colchester, have also a suction-gas- producer plant on view, 
besides numerous other machines. 

Messrs. Greenwood and Batley, of Leeds, are exhibiting 
two De Laval steam turbines, one connected to a dynamo 
and the other to a 7 horse-power steam turbine blowér. 
They have a neat Sjin: lathe electrically driven, with which 
eighteen different’ speeds can be obtained. The Stirling 








Boiler Company, Limited, has a 250 horse-power boiler 
which is suitable either for wood or coal firing. Messrs, 
Babcock and Wilcox are showing their 600 horse-power 
marine type of boiler. Messrs. the Pulsometer Engineering 
Company have numerous samples of their machines which 
are well worth seeing. Messrs. Siebe, Gorman and Co., 
Limited, of London, have quite a variety of exhibits. They 
are now making the ‘Clothel’’ refrigerating machine, 
which is extremely simple and takes up little room. Ethyl 
chloride is the refrigerating agent used. Their diving 
apparatus is their chief production, and the samples shown 
appear to be as near perfection as it is edad to make 
them. The air compressors are very interesting, and they 
are now made with as many as four cylinders. Steam, 
electric, or hand power is used to drive them, the latter being 
the method most frequently adopted. There is a large tank, 
12ft. deep by about 11ft: diameter, filled with water, wherein 
divers can be seen at work. This firm’s pneumatic drills, 
which are used for working under water, are neat and strong, 
and have a high capacity for work, 

Another interesting exhibit at this stand is the Fleuss self- 
contained breathing apparatus for miners. The carbon 
dioxide formed ‘is absorbed ‘by caustic soda carried in a bag 
fixed to the man’s chest, and fresh oxygen is supplied from a 
small cylinder controlled by the man. 

There are many other exhibits in the Exhibition, most of 
which are interesting, but space will not allow us to enter 
more fully into them here. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions q) our 
correspondents.) 





CHEAP POWER. 


Sir,—The particulars of a suction gas plant and engine in the 
Midlands, which Mr. Williams gives in your current issue, will be 
of interest to all engaged in cheap power production, and it will 
doubtless be conceded that where it is economical and convenient 
to transmit mechanically all the power from one point in a factory 
—namely, main belt from engine—then the suction plant and gas 
engine are without a rival. 

he majority of London consumers of, say, 85 brake horse- 
— would, however, find it more convenient and economical to 
ave their power electrically disposed at various points in the fac- 
tory, so that, for instance, a separate building would not require 
overhead or underground shafts and belts crossing the space 
between buildings, or so that any department could be run or 
stopped independently of the others, or that a distant hoist, crane, 
or machine could be easily operated, &c. &c. 

The only comparison, therefore, which can be fairly made with a 
motor-driven factory taking current from a public supply is a 
similar motor-driven factory taking its energy from its own private 
generating plant. In comparing power costs of the above your 
correspondent arrives at -436 per B.T.U. for the latter, but this 
figure will require some modification, for the following reasons :— 

(1) The cost of foundations for engine and dynamo, of engine- 
room, and of lifting tackle, &c., will be about £250, and will add 
an extra £15 to the interest and depreciation item. 

(2) A 60-kilowatt medium-speed dynamo for the 85 brake horse- 
power engine, with its switch gear, will cost £270, and a £30 belt 
will be required. If the dynamo is direct-coupled to a slow-speed 
horizontal or to a high-speed vertical engine, then the first cost 
will be more ; but in any case there will be £300 extra on cost of 
installation and £35 on interest and depreciation. 

(3) The gas plant and engine mentioned by your correspondent 
may be run with little attention—it is new and working at only 
61 per cent. of full load. If, however, a dynamo and switchboard 
be added, the plant will not be run satisfactorily, by casual inspec- 
tion of the factory engineers, but it will be found advisable 
definitely to fix the responsibility, and allow one man’s undivided 
attention for this—say £80 per annum. 

(4) The items of repairs, and of oil, stores, &c., will each 
require an extra £6 perannum. Water may have to be bought, 
and possibly the owner may like to insure his generating plant 
against breakdown. 

Omitting the last two matters, the cost of production for private 
station of 51-9 brake horse-power on dynamo shaft, or, say, 
34 kilowatts at switchboard—with 90 per cent. dynamo efficiency— 
is, for 3315 hours per annum :— 





£s. d. 

107-5 tons anthracite at 21s, perton .. .. 11217 6 
ay ae eee Perr aoe 
Interest and depreciation .. 110 0 0 
Attendant .. a 80 0 0 
Oil, stores, Kc... 18 00 
£340 17 6 


Or -78d. per unit. 


The total cost of private generating plant is £1250. The plant 
runs at 61 per cent. of full load for 3315 hours per annum, a factor 
which would not be approached by a large number of London 
private generating plants. If this percentage fell to 50 per cent. 
the cost per unit would be -84d., and at 40 per cent. it is over ld. 

The above remarks refer to the cost only of production. There 
are also the questions of (1) ground space for engine, dynamo, 
tanks, and cold storage; (2) any department machine or crane 
running overtime requires the whole generating plant to be kept 
going, and a suction plant doing 10 per cent. of full power is not 
at its best ; (3) increased assessment ; (4) the sinking of a rela- 
tively large sum on plant which—at the present rate of progress— 
may be hopelessly out of date before its twenty-year life has 
been run. 

In conciusion, the gas-driven generating plant may, under 
certain conditions, be a most economical one; but the claims of 
public supply electricity at anything under 1d. per unit will also 
appeal to a large number of London consumers. 

Lawtdiete, August Ist. ARTHUR WALKER. 





Sir,—The letter from Mr. Hal Williams under this heading in 
your issue of the 28th ult. deserves to be read, not only by engi- 
neers, but by all power users. The figures quoted are indisputable, 
and agree with the working costs of gas engines and suction gas 
producers with which I have had todeal. There is little doubt 
that the low working costs incurred with plants of this type will 
greatly restrict the use of electric motors where space can be spared 
and a little heat is not an objection. 

Unfortunately a gas engine has to be accommodated where the 
space can be best spared, and where no vibration will be set up, 
and sometimes this means that the site is very unsuitable from a 
consulting engineer's point of view. Electric motors, on the con- 
trary, can be installed almost anywhere, and in small units. Ina 
building such as a printing office, each department can have a 
separate motor, so that while the printing presses are stopped, the 
type-setting machines and metal-cutting rooms can still be worked, 
without the continued rotation of the whole of the shafting 
throughout the building. The saving in frictional loss is often 
very great under this arrangement, and it really is surprising how 
much power is being developed in London merely to turn round 
idle pieces of shaft and heavy belts. 

It is in excéptional cases such as is instanced that the relative 
cost of gas engine and eiectric motor does not strictly apply to the 

roportionate cash value of the cubic foot, pound of coal or unit. 
The ease with which the motor is stopped and the cost of running 
saved whenever there is a cessation of work is a point greatly in 





its favour, and it is interesting to compare the gas engine and 
motor upon the basis of such intermittent work. 

Supposing that. both an electric motor and a gas engine were 
required to supply power for a machine which completed its 
operation in the space of half an hour, and then, before it could be 
again put to work, pumeutin of material would absorb an equal 
amount of time. During the full sixty minutes period between 
operations the gas engine would probably be kept running, while 
the electric motor would be shut down after the expiration of the 
first half an hour. 

Taking a load of 30 brake horse-power, the motor, adding 10 per 
cent. for losses in efficiency, would require to be supplied with 
about 124 units, which, at 14d. per unit, would amount to ls. 6d., 
while the gas engine, basing figures upon a consumption even as 
much as 25 cubic feet per brake horse-power hour, would cost for 
the first half an hour 11]#d.—at 2s. 6d. per 1000 cubic feet—and 
for the second half an hour, reckoning upon as much as 84 cubic 
feet per hour as consumption running light, the cost would be 
14#d., thus making the total for the hour 134d. The saving of 53d. 
in favour of the gas engine would pay the gas bill for another two 
hours before the cost of current for the electric motor had been 
equalled. 

With suction gas the cost. wonld be considerably lessened, 
certainly by 80 per cent. for the City of London district. The 
following figures are instructive :—93d. for the electric motor of 
80 brake horse-power ; work on for half an hour, and the motor 
stopped for the following half an hour ; current at #d. 2d. for the 
gas engine and the suction gas producer of 30 brake horse-power ; 
work on for the first half an hour at full load, and the engine 
running ‘‘light” for the second half an hour. 5d. for the gas 
engine and suction plant as above, but with an addition of 
80 per cent., covering allowances for repairs, interest, depreciation, 
oil, stores, &c. 

In the face of the low cost for power production now within the 
reach of the smallest as well as the largest power users, and even 
for intermittent work, it is hard to see how the proposed Trust 
can hope to secure sufficient “‘ power” business to repay them even 
in fifty years. W. A. Tooxey. 

19, Cld Queen-street, Westminster, 8.W., August 2nd. 





S1r,— Your correspondent of July 25th gives a very interesting 
comparison between the cost of electric current supplied by a large 
power company and that made by the private consumer for his 
own use by the suction gas producer and gas engine. By this 
means it appears that current can be generated at -29d. per 
B.T.U., when working at normal load. 

Now, in the case of current made by the steam engine, it would 
be a matter of interest to know at what rate per brake horse-power 
output of motor this could be made by the private consumer (/), 
if, say, a manufacturer wished to put down small motors aggre- 
gating about 100 brake horse-power as their output, in lieu of a 
portion of the steam-driven plant, the engine consuming, say, 21b. 
of coal, at 10s. per ton, per indicated horse-power per hour ; 
efficiency of motors, 85 per cent.; loss in wiring, 5 per cent. Also, 
at what rate per Board of Trade unit current could be generated at 
the dynamo from the same source, Cc. H. S. 

Liverpool, July 30th. 





THE LOUGHOR ACCIDENT. 


S1r,—In your issue of the 21st ult. I asked for information con- 
cerning the speed at which the epee! coupling-rod would have 
broken if the leading coupling-rod had broken near to the leading 
crank-pin, when the engines were travelling at full speed, the 
theory advanced by the leading experts of the Great Western Rail- 
way and Great Eastern Railway as to the probabie cause of derail- 
ment being that the breaking of the leading coupling-rod disturbed 
the centrifugal balance and caused the leading wheels to mount 
and leave the rails. As the permanent way and footplate of the 
tank engine were not damaged by the end of the coupling-rod, it 
was necessary to assume that the broken rod was held in position 
at full speed by the knuckle joint in the trailing-rod. 

I have read ‘‘ Running Shed’s ”” letter in your current issue, and 
if he will answer the simple mechanical questions asked in my letter 
of the 21st inst. I shall be his debtor. 

I was surprised at the admission in ‘‘ Running Shed’s” letter 
that the side wash in partly filled tenders does ‘‘ wag” the tender 
engine, even with the ae action of a train in the rear. This 
being admitted, it cannot be denied that the same variation and 
oscillation of water would take place in a partly filled saddle tank ; 
hence it does not appear difficult to understand the finding of the 
jury, and more especially if the saddle-tank engine is placed in 
front of a main line express engine having different wheel dia- 
meters, and consequently different periods of acceleration and 
retardation, creating end wash in the saddle tank. 

As a practical engine driver having thirty-five years’ experience 
on locomotives, the cause of the accident presents no difficulty to my 
mind, but I am sufficiently curious todesire to know what unbalanced 
forces were brought into play by the breaking of the coupling 
rod, and I shall feel obliged if “‘ Running Shed” will reply. I do 
not think that ‘‘ Running Shed’s” assertion with regard to the 
derailment of tender and tank engines is borne out by facts. 

Swansea, August Ist. JOSEPH THORNHILL, 





VANADIUM. 


Sir,—In your edition of 2ist July—page 63—a method of reduc- 
ing metallic vanadium is described which is said to produce an 
alloy of vanadium containing about 20 per cent. aluminium. 

As vanadium is exclusively used as an alloy of steel, I beg to 
point out that the presence of 20 per cent. aluminium would render 
vanadium quite useless to the steelmaker, 

As an experiment, the suggested method would not be without 
danger if made by inexperienced hands or with a quantity exceeding 
a few ounces. Ava. F, WIENER, Managing Director, 

New VANADIUM ALLOoys, Limited. 

31, Lombard-street, July 26th. 





TESTING HEAVY ROLLED STEEL GIRDERS. 


S1r,—Referring to your account of testing girders by a Tangye 
or other hydraulic press being introduced by Messrs, Skelton and 
Co., I am sure they will not mind my saying this is not so, for I 
used this method myself twenty-five years ago, and I still have all 
the bars, keys, hydraulic press, and pressure gauge for testing up 
to 200 tons. Moreover, | am constantly testing girders exactly in 
the manner followed by Messrs. Skelton and Co. Your insertion 
of this in your next issue will be greatly esteemed. 

ARCHIBALD D, DAWNAY, 

89, Victoria-street, Westminster, S.W., August Ist. 








NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS,—The annual general meeting of the members of the 
North of England Institute of Mining and Mechanical Engineers 
will be held in the Wood Memorial Hall, Newcastle-upon-Tyne, at 
two o’clock, on Saturday, August 5th. The following papers will 
be open for discussion :—The Clarence R. Claghorn prize essay upon 
‘“‘The Action, Influence, and Control of the Roof in Longwall 
Workings,” by Mr. H. W. G. Halbaum [‘‘ Trans. Inst. M.E.,” 
vol. xxvii., page 205]; ‘‘ The Action, Influence, and Control of the 
Roof in Longwall Workings,” . J.T. Beard [‘ Trans. Inst. 
M.E.,” vol. xxviii., page 341; ‘*The Action, Influence, and Control 
of the Roof in Longwall Workings,” by Mr. E. H. Roberton 
[‘‘ Trans, Inst. M.E.,” vol. xxix., page 5]; ‘‘Observations on Water- 
sprayed or Damped Air in Coal-mines,” by Mr. James Ashworth 
[** Trans. Inst. M.E.,” vol. xxix, page 11]; and the following papers 
will be read. or taken as read:—‘ Determination of the Specific 
Electrical Resistance of Coal, Ore; &c,” by Mr.-G. C.’ Wood, B.Sc. ; 
** 4 Mechanical Coal-cutter in Qneensland,” by Mr. William Fryar, 
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BORING, FACING, AND FLANGE TURNING 
MACHINE. 


A FINE boring, facing, and flange turning machine has 
just been put upon the market by Messrs. G. Wilkinson and 
sons, of Keighley. This machine has been specially designed 
to face and edge the flanges up to 26in. diameter or more, 
and bore the seats of large valves, all at the same time. It 
isalso suitable for boring locomotive cylinders, and facing their 
flanges and edges, for machining motor cases, and a large 
variety of similar work. The machine consists of a strong 
bed, 2ft. Tin. wide and lft. 1ljin. deep. ‘This carries in 
the centre a square swivelling table, which is made to rise 
and fall 3in., and also to have a cross movement by hand of 
Qin. It is provided with T slots for fixing the work, and 
can be brought to a true right angle by means of a taper 
pin in the lugs at the side. 

Inthe illustration a suitable jig for carrying the work isshown 
in place. There are six independent self-acting motions, which 
can all be used at the same time or each separately. The 
left-hand head carries a face plate, having two tools mounted 
on it, one for facing and the other for edging the flange, and 
each tool can be stopped or started independently of the 
other while the machine is running. There are two speeds 
in self-acting working provided for each tool, viz. :—Facing 
at 12 and 16 per inch, and edging at 20 and 23 per inch, and 
these can be changed or reversed without stopping the 
machine. The face plate can be stopped or started by means 
of a friction clutch, fixed under the head and worked by the 
small hand wheel shown in the illustration. This head also 
carries a boring bar, 4in. diameter, which is driven quite 
independently of the face plate. It has two speeds in self- 
acting working in either direction, 20 and 30 per inch, which 
can be changed while the machine is running. The bar can 
be stopped, started, set up to, or withdrawn from the work 
without interfering with the face plate. It is made to bore 
holes up to 24in. diameter, and is driven through a friction 
clutch by a four-speed cone 164in., 14in., and 11l4in., and 
9in. diameter, by 43in. wide. There is a quick hand motion 
provided for moving the bar, and an efficient friction-locking 
attachment for self-acting. The self-acting mechanism can 
also be stopped instantaneously by means of the rod andhandle, 
shown in front of the head, to allow for fine hand adjustment. 
The right-hand head is in every way the same as the left- 
hand, with the exception of the boring bar, but is made to 
support the boring bar when at work. Each head can be 
moved along the bed, by means of a large hand wheel, a 
distance of 1ft. 9in. 

The machine is driven by a five-speed cone, 184in., 154in., 
123in., 9$in., and 64in. diameter, by 4in. wide, and is pro- 
vided with two countershafts and all the necessary spanners. 
Its net weight is 10 tons. 








RIGHT-ANGLED TRIANGLES WITH EXACT 
SIDES. 


By C. F. Denpy MarsHALt, B.A. 


Ix the course of getting out designs it is frequently advan- 
tageous to make use of right-angled triangles, all the sides of 
which can be represented by an exact number, more especially 
when deciding upon the radii of curves composed of arcs of 
circles. It is probable, I think, that they would be more 
often used in practice if a table were readily available, which 
would to some extent simplify the setting out of work both 
in drawing-office and workshops. 

T had occasion some time ago to determine some of these 
triangles, and, becoming interested in them, worked out all 
I cculd discover. Not knowing if a list of them has ever 
been published, I think it might be useful to place the results 
on record. In the following table the sides are all exact, the 
angles being ‘worked out to the nearest minute. They are 
arranged with the angles first, as these give a better idea of 
thé shape than the sides. 

In practical use, of course, the sides need only be proportional 
to the numbers given—that is to say, each set may be all 
multiplied or divided by any number, and any units may be | 


employed, the angles remaining the same. The two most 
useful ‘‘ sizes ’’ would dovbtless have been a triangle with 
angles of 30 deg. and 60 deg., and one with two of 45 deg. 
each. It will be observed that No. 11 is very near the former. 
I have not succeeded in finding an exact approximation at 
all to the latter, but one with sides 12, 12, and 17 is fairly 
near, only it is not quite right-angled.: If the hypotenuse is 
taken as 17, the sides ovght to be 12:028..., so there is not 
a large error. 


A Table of Fifty Right-angled Triangles all the Sides of which are ve- 


presented by exact Numbers, together with ther Angles worked out to | 


the nearest Minute. 





Angles, Sides. 
21 
72 
55 


105 
4 
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A SUCTION GAS PLANT. 


In the series of articles on ‘‘ Suction Gas Producer Plants’’ 
which recently appeared in our columns we were unable at 
the time to include the ‘‘ Watt Suction Gas Plant.’’ This 
plant, which is constructed by Messrs. James Watt and Co., 
of Soho Foundry, Birmingham, contains many interesting 
features. There is no external vaporiser, neither has the 
ordinary internal boiler been adopted. Instead, a simple 
and neat arrangement has been substituted by means 
of which the steam is generated by the heat of the 
outgoing gases. The inner cover of the generator is 
made with a volute trough on its upper surface, and the 
water, after passing through this, descends by means of 
a spiral trough attached to the outer side of the inter- 
mediate case. The parts being light and without any bulk 
of water to heat up, it is claimed that the vaporiser 
responds quickly to any fluctuation in the demands of 
the engine. Air enters through an annular space at the 
top of the generator cover, joins the steam, and the mixture 
passes down between the two shells, and enters the hearth 
from underneath the fire bars. The grate consists of square 


| bars of iron and steel inserted into socket handles, so that 
| they can be rotated or withdrawn as required. By this means 
| it is possible to keep the grate clean. The valve for allowing 
| the fuel to pass from the hopper to the generator is of 
unusual design, but\is simple in construction. It also permits 
| the coal to be supplied to the generator with a minimum 
| amount of trouble, and without allowing air to enter. In 
| order to fulfil this condition it is usual so to arrange the 
hopper that there are two valves, one above the other. That 
| at the top is opened, and fuel placed in the hopper. The 
valve is then closed, and on opening the lower valve the 
| fuel drops into the generator. Thus it requires two opera- 
| tions to charge, whereas with the arrangement in the 
Watt plant it is only necessary to turn the valve through 
| half a revolution. The valve fitted between the generator 
| and the scrubber, so that the generator can be put into direct 
communication either with the waste pipe or the scrubber, 
| is similar to the valve just described. The scrubber, which 
| is used for cleaning and cooling the gases, is of large size. It 
| consists of a large steel cylindrical casing, divided laterally 
into three chambers by means of gratings. This arrange- 
| ment can be understood from the illustration. The middle 
partition is filled with coke, through which the hot gases 
pass. The coke is well watered by a rotating sprinkler, 
which is another feature of this plant. It is claimed that 
by the adoption of this form of sprinkler the coke and gases 
are more evenly and effectively cooled than when arose is 


Caphragm 


Waste pipe 


| THE WATT SUCTION GAS PLANT 


| used. The top partition contains another layer of coke, 

which further cools and purifies the gases before they are 

drawn into the engine cylinder. In order to minimise the 
effect of the aspirations of the engine upon the generator, 
| many devices are used. The Watt plant is fitted with a neat 
arrangement, which should act efficiently. The top of the 
scrubber is provided with a flexible diaphragm, which yields 
to the varying pressure, thus enabling a steady flow of gas to 
be maintained. For starting the plant the usual hand fan has 
been dispensed with, and instead the fire is drawn up by 
burning a little combustible material on the grid provided 
for this purpose at the base of the waste pipe. This grid 
arrangement can be seen in the illustration. Inflammable 
gas quickly follows from the generator, and this also ignites 
and causes a draught, until the plant is ready for work. 
It is said to take about twenty minutes to start the plant 
from the cold by this means, but, provided the fires 
have been banked from the previous day’s working, it can 
then be restarted in five or seven minutes. The fuel used, 
as in other plants, is the best anthracite coal, In all other 
respects this plant is similar to the majority described in our 
series of articles on this subject. 








Owine to the dearth of water in Paris the supply ig 
being cut off each midnight for five hours, 
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NOTES ON THE CAUSES OF ACCIDENTS TO 


SUBMARINE BOATS AND THEIR SALVAGE.* 
By Captain R. H. Bacon, R.N., D.S.O. 


Tue reason for asking your indulgence in listening to this 


aper to-night is to place before you clearly the main causes of 
ssible accidents to submarine ts, as well as the practical 
procedure of preventing their occurrence, and also incidentally 
to discuss certain considerations as regards the methods of 
raising such vessels in the event of accident. The whole matter 
of submarine navigation, and of the capabilities of the boats, 
is so little understood that widespread misconceptions exist, 
both as to the nature of the accidents that have occurred, and 
also as to the relative chances of accidents happening to these 
boats compared with service craft. By this discussion I hope 
the exaggerated idea of the dangers incident to the use of 
submarine boats which is prevalent among those not actually 
acquainted with their practical working will be done away with, 
and also that several fallacies existing in the public mind may 
be removed. 

The details of the submarine boats which we use, and the 
tactical results we obtain, are very properly kept confidential. by 
the Admiralty. But the broad questions we will touch on 
to-night deal solely with the one point of the prevention of 
accidents to them; this, far from being confidential, is a matter 
rather of common humanity. I am sure you will agree with me 
when I say that any accident in peace time, which involves loss 
of life, is a cause for regret to the whole civilised world, 
independent of the nation to whom it occurs; and speaking for 
those of us in the Navy whoare more particularly concerned with 
the running of these boats, I can assure you that when the late 
sad loss of the Farfadet occurred, fellowship of common experience 
gave us a true feeling of sympathy and sorrow only second to 
that which would have been caused by a similar occurrence 
nearer honie. 

It is not necessary to enter into detail as regards the design of 
submarine boats. I will assume that the broad principles, latel 
so ably dealt with by Sir William White, aro known to you all. 
But it is necessary to accentuate the fact that every boat designed 
is designed to fight. They are no mere playthings, not merely 


structures of scientific interest. They have an important 7é/e to | 


perform in war, and must be designed with that sole object in 
view. The test of excellence of design must be, that the boats 
shall be the best from the tactical and fighting point of view that 
is compatible with safety under all conditions of service, provided 
reasonable care is exercised. 

To attain this the boats must be simple, and all complicated so- 
called safety devices must be avoided, most of which require the 
construction of specially dangerous boats to carry them, and above 
all things no secondary complications must be introduced to rd 
against primary defects, but these primary evils must be found 
out and eliminated. There would be no difficulty in designing a 





accident. _ Of the four serious accidents whereby boats have 

foundered in the last few years; in fact, all modern accidents, 

namely, the Russian Delfin, the French Farfadet, Al and A 8, 

all have been due to water entering the hatch. The fact of the 
| hatch being the main source of weakness is very suggestive, and 
| most reassuring as regards the safety of the boats, since with the 

practical elimination of this source of danger the main cause of 
| accidents up to the present will be obviated ; in fact, if no other 

remedies were taken the attention attracted to this point should 
alone be sufficient to prevent accidents of this nature happening in 
thefuture, Many suggestions have been put forward for.operat- 
ing such a hatch automatically, but no matter requires more careful 
consideration than suggestions for the automatic or semi-automatic 
closing of vital hatches, since if any portion of a man, either body, 
hands, or arm is in the way, and is caught by the hatch, the aper- 
ture can never subsequently be made watertight, and the danger 
to the hoat is greatly intensified. The simplest method of making 
the hatch of a submarine boat automatic is by hinging it on the 
foreside, so that the pressure of thé water with “the boat going 
ahead closes it, but had this been the case in A 8 there is little 
doubt that the captain, who was leaning across the tower, would 
have been caught, and every su uent chance of stopping the 
water entering would have ended. The best method seems to be 
to hinge the hatch so as to open athwartships so that with headway 
on the boat no direct pressure to open or close it is exerted by the 
water, but should the tower submerge the lateral inrush will. un- 
doubtedly shut it. But let us for a moment analyse the chances of 
the water ever reaching the hatch. Ee 

The following isthe broad outline of the previously-mentioned 
accidents so far.as we know from the general accounts available :— 
In the case of the Delfin, the hatch was quite low, too large a 
number of men were in the boat, the ballast tanks were flooded 
while the hatch was open—an original anc deadly error—the boat 
sank deep until the water la over into the boat. Such an 
occurrence should without doubt never have happened. No 
structural provision could ever forestall such an accident. In the 
case of the Farfadet, the boat was apparently diving with the hatch 
improperly shut, and in attempting to close it fally, the hatch 
opened. In the case of A 8, the boat was being run with about 
one-third her normal buoyancy at considerable speed when she 
dived under, and her hatch was not closed by those near it. 

Now, all these cases are of a nature that should not occur again, 
there is nothing inherent in submarine boats to render any of them 
liable to recur. In the case of the Delfin, systematic drill and the 
most elementary care would absolutely preclude a repetition of such 
an accident. With the Farfadet, a re-designed closing method 
would allow of tightening the hatch with safety. With A 8, the 
maintenance of full buoyancy when steaming fast would have pre- 
vented the water ever approaching the hatch 11ft. above the water- 
line. So far, therefore, we may legitimately state that these 
accidents are not:such as in any way to destroy confidence in the 
general system of submarine work, vim 
_. We have now to consider the question of the admission of water 
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Fig. 1—CHART OF THE ENGLISH CHANNEL 


mere submarine boat with a maximum of safety devices, but with 
the minimum of fighting efficiency. It is here that judgment in 
design must step in Broadly speaking, there are two classes of 
accidents that can happen to a submarine boat. First, the 
admission of water into the interior ; secondly, an explosion, Both 
these have their counterpart in surface vessels, namely, collision 
and boiler or ammunition accidents. But the confined space and 
small reserve of buoyancy of the submarine boat intensifies the 
danger of the result to the crew. And it is this, rather than the 
frequency of accidents, that has occasioned public comment. 

In the case of admission of water, no help can be expected from 
water-tight bulkheads, for obviously to keep the vessel afloat each 
compartment must not have a greater capacity than the equivalent 
of the reserve of buoyancy ; but, further, for such compartments 
to be effective, only one, namely, the centre one, can be allowed 
the same volume as the reserve of buoyancy, since it is not only 
necessary to float’ the boat, but also to afford egress to the crew, 
and, therefore, the boat must be maintained approximately on an 
even keel. Todo this no com ment except the midship one 
must exceed in capacity half the reserve buoyancy of the boat; 
this limitation is necessary so as to allow of a corresponding com- 
partment, the opposite end of the boat being flooded to maintain 
the horizontal trim. Such subdivision would mean at least thirty 
compartments, and none except the one in the centre of the boat 
could be more than 34ft. between the bulkheads. Of course 
such a subdivision is an impossibility. It may, however, be 
argued that it would be well to have one or two compartments so 
as to confine the water to definite portions of the t, and to 
leave a certain amount of space for the crew to inhabit in case of 


accidents, This is a very reasonable contention, but before accept- , 


ing it we must consider the probabilities of an accident happening, 
the chances of such an pr wan occurring in waters where salvage 
‘Spossible, and, further, the ch of ful salvage to save 
life under ordinary conditions of sea and weather; all these must 
be balanced against tho ever present inconvenience in daily life of 
having the boat divided into these three or four compartments. 
Such subdivision is not merely an inconvenience as regards control 
and communication, but for another reason it reacts against the 
efficiency of the boat when actually running on service, One 
marked feature in practice is the way in which spaces below a 
certain size affect the normal mental condition of the men. To 
Tun a boat successfully everyone inside her should be in an 
absolutely normal condition; the increased constriction of vision 
and the necessary accuracy of handling argue even greater coolness 
than in ordinary vessels, For a man’s mental condition to be 
normal, free living s; is required ; too confined surroundings 
react on the crew, and by producing a feeling of restriction create 
a mental tension; hence unless some very strong reasons exist for 
making living spaces below more confined than absolutely 
necessary they should be as large as the boat will permit. 

The probabilities of accidents.—Taking first the case of water 
entering the boat. ‘I'wo broad conditions exist when this is possible. 
One, where water enters a hatch, the other when it enters through 
aleak, The former is by far the more probable cause of such an 
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due to collision or grounding. As regards the former a collision of 
any magnitude must be a most serious matter ; the reserve buoy- 
ancy in the boats is so small that even a small leak must be a very 
difficult matter to deal with. Watertight compartments have been 
shown to be out of the question, and, therefore, at all hazards 
collisions must be avoided. This being the case, it is the natural 
duty of a submarine boat to get out of the way of any craft that 
may do her damage. Such is only wisdom on her part, and with 
one craft determined to avoid, the chances of collision are greatly 
reduced. There is one P ge however, greatly in favour of sub- 
marine boats, namely, the enormous strength of their structure 
compared with surface boats of similar tonnage; this is of the 
greatest importance in all minor collisions, Two cases are on record 
where the boats have been struck by the propeller of a ship and 
have been none the worse, and many cases of collision with other 
minor surface craft have left the submarine absolutely unaffected, 
whereas the surface craft have been seriously damaged. In the 
rticularly sad case of A 1, the conning tower was struck by a 
arge ship, and the hatch slightly sprung open ; the structure other- 
wise was undamaged. The boat then travelled the whole length 
under the ship’s bottom, during which time sufficient water had 
leaked in to prevent the boat subsequently rising. A watertight 
hatch now fitted at the base of the tower provides a means of 
guarding against any moderate leakage from such damage to the 
conning tower. Of course, should the hull of the boat other than 
the conning tower be damaged anywhere above the centre line, 
then grave danger exists, and no considerations of design can save 
the boat against a considerable leak insucha position. This, how- 
ever, is the one and only source of real danger to a submarine boat 
in event of collision, and the only reasons why it is ter in her 
case than in that of surface craft are the impossibility of fitting 
watertight compartments, and the short time available before her 
buoyancy isdestroyed. This naturally leads us on to the considera- 
tion of what the reserve of buoyancy should be in a submarine 
boat. Itis not permitted to discuss the design of boats, but it is 
infringing no secret to point out that the increase of reserve of 
buoyancy in the surface condition means increase of skin area for 
the same submerged displacement, and therefore for the same 
submerged horse-power. Storage of electrical power is extremely 
weighty, being for equal radius of action over thirty times that of 
the surface propulsion; for this reason only it is advisable, there- 
| fore,to keep the reserve buoyancy of the boats as low as is 
| consistent with sea-going safety. No boat can be safer at sea 
| than a submarine boat, since it is as tight asa bottle. Noincrease 
of actual safety is obtained by small increases in the reserve of 
buoyancy, say from 15 to 30 or 40 per cent., which entail other 
great disadvantages without pro vrata gain. Provided, therefore, 
that the advantage gained in safety in case of collision by small 
increases in the reserve of buoyancy is very slight, and that the 
reserve is such as to ensure seagoing safety, no object exists in 
| reducing the efficiency of the boats from the fighting point of 
| view, by increasing the surface reserve of buoyancy unnecessarily, 
and so decreasing their speed when submerged. 

The other cause of danger, namely, omg 3 is not so very 
great, There are two distinct conditions; the first, merely 
| striking the bottom, which is amply provided for by practically 
| the whole under surface of the boats being double-bottomed, as 





well as by the fact of the boats being buoyant, and so very 
acmamrene 4 reducing the effect of a grazing blow. Danger of 
injury to the hull from this cause is really non-existent. The 
other possibility is of a boat sticking its nose into the mud. The 
sloping nature of the under side of the fore part of the boat does 
not render such an occurrence probable, unless the boat were 
—— at a phenomenally large inclination, and even then the 
leverage exerted in getting rid of ballast, combined with the 
action of the propeller going astern, should exercise great influence 
in freeing the boat. 

The last possible cause of water entering is from the boat 
diving to too great a depth, and the hull being crushed, or some 
of the hull fittings being unable to stand the pressure. This 
argues either the failure of the diving rudders, which are made as 
simple and as strong as possible, and should, therefore, be above 
suspicion, or that too much water ballast was being carried, and, 
therefore, that the boat would sink from want of buoyancy. This 
actually occurred in the Porpoise in America. Fortunately the 
boat only sank in about 120ft., the boat being built for 100ft. 
pressure, She, however, had the defect of having her tanks only 
constructed to stand a pressure of 25 lb. on the square inch, or, 
roughly, about 50ft. of water; the water in them could not 
therefore be blown out, since it was suicidal to attempt to admit 
the air pressure necessary to expel the water. The large pressure 
of water on the hull caused the boat to leak considerably, the 
electric pumps could not work against the pressure, and it was 
merely a race between the hand pump and the in-leakage of water 
whether she was ever raised to the surface or not. Providentially 
the hand pump gained the day, and the boat floated.. In any boat 
every tank that can possibly be put into connection with the sea 
should be tested to the full hull resisting pressure. An accident 
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Fig. 2 
such as this could not poe occur with moderate care or proper 
design. The rate of blowing water from tanks is purposely made 
so great that a sinking boat should be caught and made buoyant 
long before a dangerous depth is approached. One turn of two 
handles, which are alwsys kept in hand when the boat is diving, 
immediately relieves the boat of a large quantity of ballast. 

Of all these possible causes of boats foundering from taking in 
water, we may fairly claim that the only one even probable is that 
when the boat is injured by collision in the hull above the centre 
line. 

Explosions.—The question of accidents from explosions inside 
the boat next claims our attention. Three causes of explosions 
only are possible, namely:—(l) From an explosive mixture of 

trol and air through a leak of liquid petrol into the boat. (2) 

rom a mixture of hydrogen given off from the batteries during 
charge, or in discharge, if in case of accident the battery is flooded 
with water. (3) From the explosion of a compressed air reservoir. 

As regards petrol, the main important consideration is, that to 
cause an explosion, first a leakage of liquid petrol is necessary, and 
secondly a spark is required to ignite the mixture. A leakage can 
invariably be detected by smell, should it occur; but in a properly 
designed system jeaks should be practically non-existent. Even 
with vapour in the boat no direct danger exists, provided the boat 
is properly ventilated, and no switch is moved, or anything is done 
to cause a spark. As a matter of fact, in practice the smell of 
petrol inside a boat is almost unknown. In the case of the 
accident to A 5, wher a petrol explosion occurred, the cause of 
the leakage was a badly packed gland of the petrol pump, the 
gland being screwed down metal to metal; but, in spite of one 
man being overcome by the petrol fumes, the main motor was 
started, and the sparks determined the explosion. Had the very 
explicit and simple regulations provided been carried out, no 
accident would have occurred. The boats are particularly free 
from all chance of accident with the engines at work, since the 
volume of air used every;two minutes is equivalent in volume to 
that of the whole air of the boat; with such enormous ventilation 
going on, no chance of vapour accumulating is possible. A 
prevalent idea is that the petrol tanks are themselves a source of 
danger. A moment’s consideration will show that no danger from 
this cause can exist; since, whenever a closed vessel has petrol 
inside it, the enclosed air is saturated with vapour, and is therefore 
non-explosive. The tanks are constructed so that leakage is 
impossible, and many other precautions taken so as to minimise 
every source of possible leakage in the petrol system. The English 
boats have covered over 30,000 miles under their engines, and, 
with the exception of one small flash in an early boat, no explosion 
except that in A5 has occurred. This of itself is fairly good 
evidence of the safety of petrol when moderate care is exercised. 
The second possible cause of an explosion is due to hydrogen given 
off by the batteries in charging; but, as this operation is only 
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carried out when the boat is opened up for ventilation, no danger 
exists. The formation of this gas, however, has considerable 
bearing on the installation of the battery, and limits the extent to 
which it can be made thoroughly water-tight, for no risks can be 
run of allowing an explosive mixture being formed inside an air- 
tight space. explosion which occurred to A 8 two hours after 
sinking was most probably due to the formation of this gas. The 
third cause, namely, the failure of the air reservoirs, is merely 
mentioned as a possibility; no greater danger from this cause 
exists on board a boat than on board an ordinary ship, where such 
accidents are unknown. The usual periodic tests should fully 
suffice to ensure these reservoirs being in a thoroughly safe 
condition. We may, I think, from the above short account assume 
that danger to the boats from explosions is really small, and not 
greater in comparison than the dangers which have attended the 
introduction of increased boiler and gun power in the Navy as a 
whole. 

Salvage.—The problems connected with the salvage of these 
boats differ from those usually met with, chiefly because the 
question of rapidity is, or may be, of vital importance as regards 
the possibility of saving life. This factor is usually absent from 
other salvage operations, and no question then exists about setting 
deliberately to work and conducting the operations upon sound 

rinciples. The danger anticipated by the old adage, ‘‘More 

te less speed,” truly applies to this as well as all engineering 
work. A most excellent and pithy summary of the difficulties 
attending this work was given a short time ago by the Civil Lord 
of the Admiralty in answer to a question in the House of Commons. 
Let us first consider the areas near home where salvage operations 
of the boats are possible. Fig. 1 shows a small scale chart of the 
English Channel with certain areas marked black; these are the 
only waters in which boats can sink to the bottom without having 
their hulls destroyed by the pressure of the water. Now, our 
boats navigate the whole waters of the Channel; their radius of 
action is considerable, and they act absolutely without regard to 
the depth of water under them. The A class of boats have passed 
out of the experimental stage, and have taken their places as 
part of the naval forces of the country. Their manceuvre grounds 
are chiefly in the deeper waters, and it is therefore evident that 
considerations of rapid salvage are totally out of the question 
should foundering occur in the majority of the waters in which 
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they work. The suggestion, therefore, for building special salvage 
craft for dealing with submarine boats when the ts mainly 
operate in waters where rapid salvage is impossible, is one that 
cannot for a t be practically considered, even should the 
probable frequency of accidents warrant such action, which asa 
matter of fact it does not. The first question as regards salvage is 
to provide for the succour of the imprisoned crew. Hundreds of 
suggestions have becn received on this subject; all have received 
careful consideration, but up to date not one has been capable of 
practical application. The labour of attending to the numerous 
suggestions is very great, but it is well worth the expenditure of 
trouble if only some day one single good idea is forthcoming, and 
really it is impossible but to be grateful to all who attempt, 
however crudely, to assist the work of the country. 

Let us consider the two most common and plausible of these 
suggestions. Before adopting any special appliance or con- 
structional complication, suggested solely from the point of view 
of saving life in accidents, two considerations should be fulfilled :— 
First, the fighting efficiency of the boat must not be seriously 
affected by it, since the boats are designed primarily for fighting 
and not for meeting with accidents; and, secondly, that such 
arrangements when introduced shall be efficient against all reason- 
able accidents that may happen. It is simple to design a boat to 
be safe against any particular accident; the impossibility lies in 
designing one safe against every accident. Thecommonest device 
for the release of a crew from a boat is that of providing an air lock 
and diving chamber, and a hatch that can be opened from the 
bottom of the air chamber, the pressure of air preventing the 
water entering when the hatch is open; the crew can then, one by 
one, dive out and come to the surface. Supposing a sufficient 
space devoted to such an arrangement, there are two considerations 
which militate against its success. The hatch must necessarily be 
in the bottom of the boat, but if an accident happens it is ‘‘even 
chances,” even in the uncommon case where the boat is undamaged, 
whether the boat rests with its fore or after end on the bottom as 
shown in Fig. 2. It is, therefore, an even chance whether the men 
would, or would not, be able to use this means of egress. Again, 
it must be assumed that water is present in the boat, otherwise 
there is no reason that she should not come to the surface, and if 
this water is present it is again an even chance if the compartment 
can be got at from the interior of the boat. But f er, even 
supposing this chamber could be used, we have still to consider 





the effect on the crew of the variation in pressure by suddenly, 


rising to the surface from a considerable depth. It is common 
knowledge that under pressure the gases absorbed in the blood get 
compressed, and that sudden release of such pressure allows them 
to expand, producing large bubbles of gas in the blood, which 
cause breaks in its continuity; this is productive of the most 
serious effects on the system, so that, even if the men were able to 
find egress, in many cases their lives would not be saved. Since, 
therefore, this system cannot be safely used in deep water, not at 
all on a soft bottom, and unless duplicated and placed at each end 
of the vessel, it is useless with a small amount of water in the boat, 
and quite valueless with a large amount, it is not a fitting on which 
it is worth wasting much valuable weight and space. Another 
common suggestion is to provide a detachable chamber into which 
the crew may climb, which can be freed, and then will float to the 
surface. A few figures will dispose of the practicability of this idea. 
Allowing 14 square feet of space for each man, 11 men will require 
16} squarefeet. Ifthechamber were madecylindrical the thickness 
would be fin. It would have to be ballasted to keepit upright when 
floating, and, moreover, must float with a certain reserve of 
buoyancy to allow of the top being open even in smooth water for 
the egress of the men. This means that the cylinder would have 
to be at least 6ft. in diameter, and 7ft. to 8ft. high. This would 
be an enormous excrescence outside the boat, and greatly increase 
her submerged resistance, even if further fitted with ftair-waters 
to relieve its circular shape, although increasing its size. Its 
dimensions would quite preclude the possibility of carrying it 
inside. In addition, the securing arrangements and water-tight 
doors would add considerably to its weight, and then, in the end, 
a collision, which is, after all, the most probable cause of accident, 
would be liable to put it out of gear. Any one who really con- 
siders carefully the difficulties of providing reasonable methods of 
exit for a crew will soon be convinced of the futility of such 
special arrangements. If I am betrayed into saying that some 
convenient form of diving dress seems to provide the greatest 
chance of ultimate success, I add an appeal to non-experts who 
have neither seen the open sea nor have any knowledge of diving 
dresses to spare us written suggestions on this subject. 

Suppose a boat at the bottom in less than 120ft. of water, the 
difficulties of rapid salvage are immense. Friendly critics who 
look on the Channel as a smooth sheet of water would have their 
ideas rudely dispelled if they had to undertake practical salvage 
operations, The number of days when sea and swell are absent 
are remarkably few, the hours available owing to tides are scanty, 
and the amount of physical work that divers are capable of doing 
in deep water is remarkably little. These ever-present handicap- 
ping factors, combined with the hundred and one little difficulties 
and delays that crop up, soon cause hours to run into days, and 
difficulties, not known to the outside world, cause those who have 
never had such work to do to wonder where the difficulty lies. 
But it is useless to dwell further on this matter ; let us pass to the 
actual salvage of a boat on the bottom. A boat on the bottom 
can be in one of two conditions—either with her hull intact 
or with it damaged. In the former case the salvage is fairly 
simple, and merely consists in connecting a compressed air pipe 
to a socket in the hull, admitting compressed air, and blowing 
the water out. I must, in passing, take the opportunity of 
thanking the many people who have taken the trouble to write 
either privately or to the Press suggesting the provision of such a 
fitting. But, needless to say, this has been provided from the 
very first inception of these boats. If, however, the boat is 
damaged, she can either be lifted bodily, or the leak may be 
stopped and the water blown out, when she will rise of her own 
buoyancy, or do so with but little assistance, In the first case a 
considerable weight will have to be lifted, and provided the 
weather conditions are favourable no difficulty should exist, but 
the operation cannot be done without considerable labour. We 
will imagine for a moment that there is a chance of saving life in 
the boat, although a leak exists. In this case it will be necessary 
to lift the boat not merely to the surface, but sufficiently 
above the surface to allow of the hatch in the conning 
tower being opened without the danger when the air pressure 
is relieved of letting the water rise in the hull sufficiently to 
drown the survivors, For this purpose centre line-lifting bolts on 
the hull are not of much use, since the purchases shackled to them 
will come ‘‘ two blocks” before the hull is above water. Strops 
made by large hawsers are more convenient, since the blocks can 
be kept at the side as low as the middle of the boat. Again, the 
blocks that must be used weigh close on half a ton each ; these 
are most difficult for a diver to handle. I do not know if I am 
addressing many who have been practical divers; if not, I must 
ask you to take my word, as an old diver, as to the enormous diffi- 
culty of bringing an unwieldy weight of half a ton near to, and 
of shackling it on to a fixed point, such as an eyebolt. Bringing 
a hawser to the block is far easier, or even shackling the hawser 
to the block on the surface, and then sweeping it into place 
under the boat, is a far easier and more practical method. Fixed 
bolts, ander certain conditions, such as that of a boat being very 
deep in the mud, may be valuable; but for a rapid salvage their 
utility is very problematic. Another point to be kept in mind is 
that the strength of the lifting gear to be used should be the sum 
of the weight of water in the boat and any full tanks, plus the dis- 
placement she has to be lifted to; moreover, the slinging has to 
be distributed, so as not to strain the boat locally, cause her to 
leak, and allow the imprisoned air to escape from theinside, The 
fact of lifting the boat above water necessitates the use of more 
than one lifting vessel so that the boat may rise between them. 
This necessitates mooring these craft in exact position before any 





work can be undertaken, otherwise the tide will vitiate all subse- 
quent operations. After everything has been done that can be 
done on the surface the whole rapidity of the subsequent work 
depends on the tides and on the weather. To attempt to shackle 
on blocks below with the lighters rising and falling 2ft. or 3ft. is 
impossib!e, and to take the weight of the lift, except on a smooth 
day, is — impossible on account of the strain that. would be 
brought on all the gear. The sudden immersion of the lighters 
and the inertia of the submarine are in, a sea, bound to strain 
the gear many times more than the mere weight to be lifted. 
For all these reasons rapid — is almost an impossibility, 
however hard everyone may work. Whatever appliances are 
available, wind, sea, and tide will always be the determining 
factors as regards rapidity of work. 

The mere salvage of a boat, when rapidity is not essential, does 
not even when in deep water present any great difficulty. It is, 
in fact, easier in the case of a strong structure like that of a sub- 
marine than with an ordinary ship. Moreover, the peculiar sha 
of the hull makes it ible to sweep hawsers underneath the 
ends even in waters where it would be impossible to work divers. 
It has been suggested from some sources that the Admiralty should 
keep their own salvage plant for the general use of the Navy. 
This is no concern of mine, and one for the cr only to con- 
sider, but if I had any weight in their counsels, I would most 
strongly advise their doing — the sort. Any one who has 
been practically associated wi salvage work knows that 
success — largely on practical i ganed and constant 
practice. e mere plant is quite a secondary consideration, and 
easily obtained. Moreover, in all large salvage operations special 
gear has to be pe and built. Such appliances cannot be kept 
stored. The valuable asset to salvage companies is the experience 
of their divers and the constant practice that the mercantile 
marines of the world afford them. In such commercial enterprises 
the Navy can never have a share, and our own service alone does 
not, thank goodness, provide sufficient accidents to keep the men 
thoroughly practised. 

In conclusion, I hope that I have been able to put impartially 
before you the relative safety of submarine tend pared to 
that of surface craft, That the danger of the work is apt to be 
exaggerated, I think you will all concede. That it requires con- 
stant care goes without saying, but with the exercise of such care, 
no apprehension need exist of a larger percentage of accidents than 
in other branches of the service, That with the increase innumbers 
of the boats accidents will occasionally occur is undoubted, for 
wherever large quantities of energy are stored in an easily avail- 
able state danger must exist, os S that this is present to an 
exaggerated extent in the case of submarine ts is not a 
fact. Nowhere is the extent of possible danger known better than 
among those who man the boats, and nowhere would the idea of 
excessive liability to accident be more scouted. There is, however, 
another class of danger that may exist, though at present it does 
not do so, and that is, that, in the desire to avoid all risks, the 
efficiency of the boats may be reduced both by constructional 
limitations, and also by curtailing their practical eruptions J by 
subjecting them to work less stringent than that which stimulates 
war conditions. Much better have no boats at all than allow such 
limitations to creep in. At present we can safely say that all the 
work the boats do is up to the full requirements of war training, 
and that neither of the two lamentable accidents to the boats have 
in any way detracted from the severity of the tactical work. The 
sympathy of the whole country with the sad fate of those splendid 
men, who, being volunteers, were the pick of the service, is apt to 
lead to exaggeration of the real danger of the work. It is rather 
outside the Navy than in it that apprehension as to the safe use of 
the boat arises. If this paper has succeeded in —- the real 
facts in a more dispassionate light, I feel that the half-hour you 
have so kindly afforded me will not have been wasted so far as 
the interests of the country are concerned. 











RANKINE ON THE SCREW PROPELLER. 


So much has been said recently in our correspondence 
columns about Rankine and the screw propeller, that we 
have deemed it advisable to reprint from Taz ENGINEER 
for November 2nd, 1866, the following article. It will be 
remembered by many of our older readers that about the 
date named a determined effort was made to introduce 
jet propulsion, and the Admiralty fitted up the gunboat 
Waterwitch on Ruthven’s system. At our request Pro- 
fessor Rankine wrote the article which we reprint. It 
was published as an editorial, and was not identified with 
Rankine. It sets forth the whole theory of propulsion in 
the most lucid language, and without any trace of am- 
biguity ; and it will, we believe, be read with equal interest 
by those who do and those who do not accept Rankine’s 
views as correct. 


PROPULSION OF VESSELS BY JETS. 

THE success which in many respects has attended recent trials 
of Ruthven’s jet propeller has drawn the public attention to that 
form of apparatus for driving vessels. me misconception is 
likely to be caused by the application of the term “reaction ” to 
the mode of working of the jet propeller exclusively, as if the 
reaction of the water were peculiar to it, as distinguished from 
other forms of propelling apparatus. The truth is that all 
propellers, whether oars, paddles, screws, jets, or of any other 
conceivable kind, work by means of the reaction of the water 
which they drive astern, and that the differences between them 
are merely matters of detail. 

One rule, deduced from the second law of motion, serves to 
compute the reactive force exerted upon the ship by any propelling 
apparatus whatsoever. The apparatus operates upon a certain 
number of pounds of water in each second. The water so operated 
upon, when first laid hold of by the propelling apparatus, may 
have been still, or it may have been moving ahead, as the water at 
the stern of a steamer moves before being acted on by the screw, 
or it may have been moving astern, as the water alongside of a 
vessel moves at one period of its motion. In any case the 
propelling apparatus impresses a sternward velocity upon each of 
those pounds of water upon which it operates, and that sternward 
velocity is combined with the velocity, if any, which the water had 
before being operated upon by the propelling apparatus. The 
result is, that a backward pressure is exerted by the ae | 
apparatus upon the water so operated upon, and that an equal an 
opposite forward pressure is exerted by that water upon the 
propelling apparatus, and transmitted by that apparatus to the 
ship. The amount of such pressure is calculated as follows :— 
Multiply the number of pounds of water operated upon in one 
second by the sternward velocity, in feet |e second, impressed 
on that water by the propelling apparatus ; divide the P uct by 
the number of feet per second of velocity produced by the force of 
gravity in a second ; the quotient will be the required pressure in 
pounds—that is, the thrust of the propeller.* - 

The total thrust given by the preceding calculation may in some 
cases require a deduction to be made from it, if there is anything 
in the actfion of the propelling apparatus tending to increase the 
resistance of the vessel ; for example, when a screw, working under 
the stern of a ship that has a bluff after-body, diminishes the 
pressure exerted by the water on the run of the ship, and so 
increases the excess of the pressure against the bow above the 
pressure against the stern. 

* Although a rule nearly, though not quite agreeing witn this, was 
given by Tredgold in his ‘ tise on the Steam Engine,” published in 
1828, the first publication of this rule in its precise form ek ar to have 
po ang by Mr. Richard Boyman Boyman, in a pamphlet printed 
abou’ le 








The intermediate processes undergone by the water—for 
example, the fact that in Ruthven’s apparatus the water is in the 
first instance drawn into and carried along with the ship before 
being finally driven astern—may affect the resistance of the 

ropelling apparatus, but cannot alter the thrust obtained, which 

epends on the total change of velocity impressed on the water 
and not on the steps by which that change takes place, , 

In starting a ship from a state of rest, the thrust of the propeller 
is at first greater than the resistance of the water to the motion of 
the ship; and the velocity of the ship, therefore, increases unti] 
those two opposite forces me equal, and then she goes on with 
an uniform speed. When that state of things has been attained 
the useful work dene in foot-pounds per second is the product of 
the resistance of the vesse) in pounds by her speed in fect per 
second. The total work done is made up of the useful work and the 
lost work. In the lost work are included all quantities of work 
done in impressing vertical motions on the water, as in the paddle. 
wheel, or transverse motions, as in the screw.; for such motions 
give rise to no forward reaction. Those parts of the lost work are 
capable of great diminution by means of such contrivances as the 
feathering paddle, and in the jet propeller they may probably be 

ed as insensible. 

Another cause of loss of work is the friction of the propelling 
apparatus, whether consisting in friction between it and the water 
upon which it operates, or between the solid pieces of which its 
mechanism consists. 

There remains to be considered a part of the loss of work which 
occurs in every kind of og cere | apparatus, and which cannot by 
any human re apace diminished below a certain limit, and 
that is the work expended in impressing backward velocity on the 
water through whose forward reaction the vessel is propelled, 
The amount of the work so lost in foot-pounds per second is the 
product of the thrust of the propelling apparatus—equal and oppo. 
site to the resistance of the vessel—into the backward velocity in 
feet per second impressed on the water operated upon, or true s/ip, 
and the proportion which it bears to the useful work is obviously 
equal to the proportion borne by the true slip to the speed of the 
vessel ; that is to say, 

work lost through true slip __—ttrue slip 
of vessel’ 


useful work speed 

To diminish, then, the loss of work from this cause, there is but 
one way, and that is to diminish the true slip. And because the 
thrust of the propeller—equal and opposite to the resistance of the 
vessel—is equal to the true slip multiplied by the weight of water 
acted upon in one second by the propelling apparatus, it is evident 
that there is but one way of diminishing the true slip, and that is 
to increase as much as practicable the weight of water per second 
operated upon by the propelling apparatus, If these principles be 
put in the shape of an equation, they take the following form :— 
resistance x gravity 


True slip = — Joh of water acted on per second’ 
and, therefore, 


work lost through true slip 
useful work 
ne resistance x gravity 
weight of water acted on per second x speed of vessel’ 
the speed being expressed in feet per second. 

The weight of water acted upon per second depends mainly on 
the sectional area of the race or stream of water operated upon, 
and hence the well-known fact that to make that area as large as 
practicable consistently with the dimensions and form of the 
vessel is favourable to economy of power. 

If we now compare together the various forms of propelli 
apparatus with a view to their economy of power, as infe 
from the principles before stated, the following conclusions are 
obvious :— 

I, As regards loss of work through friction of the propelling 
apparatus, direct experiment alone can be relied on ; but there is 
no reason to believe that there can be any very great difference 
between the jet, the paddle, and the screw. 

Il. As regards loss of work through impressing vertical and 
transverse movements on.the water, the jet must obviously have 
the advantage over both the screw and the paddle, for it sends the 
whole stream of water directly astern, though the advantage over 
the feathering paddle is probably not very great. 

III. On the other hand, as regards loss of work through true 
slip, the jet, as hitherto used in practice, is inferior both to the 
screw and to the paddle, because of the comparative smallness of 
the area of the stream which it drives astern, and consequently of 
the weight of water operated upon by it in each second. 

This last conclusion is confirmed by every fully-reported experi- 
ment on propulsion by the jet. For example, in the case of the 
steamer Routes driven by the jet propeller at a speed of 8-3 
knots nearly, the length of the vessel is 115ft., the breadth 15ft., 
and the draught of water 2ft. With ore sg paddles, each pair 
of float- s having an area of from 8 to 10 square feet, a very 
liberal estimate of the indicated power required to drive that 
vessel at the speed mentioned would be from 55 to 60 horses. Her 
jet nozzles have an area of only 1-4 square foot, and the indicated 

wer actually expended in driving her is reported to have been 
ieee 90 and 100 horses. Let us next take the Waterwitch, 
162ft. long, 32ft. broad, drawing between 9ft. and 10ft. of water, 
and driven at 8-9 knots. A pair of paddles for such a vessel 
would have a combined area of 30 or 35 — feet, and a screw 
would have a disc area of between 60 and 70 square feet, and the 
indicated power required to drive her at the given speed by 
paddles or screw would be between 250 and horses. The 
combined area of her two jet nozzles is 6 square feet, and the 
indicated power expended during her late trial is reported to have 
been about 700. 

In both vessels the surface speed of the pump wheel was double 
the speed of the vessel. 

It is evident, therefore, that the experimental trials of vessels 
propelled by jets show losses of power corresponding to the small- 
ness of the area of the streams of water operated upon, and hence 
that propulsion by jets, as hitherto tried, is by no means an 
economical method of using power. x 

Nevertheless, the convenience of the jet for mancuvring, 
especially in the form devised by Messrs, Ruthven, and the ease 
with which it can be completely protected against shot, constitute 
undoubted advantages, and there may be circumstances in which 
these may outweigh the comparatively great expenditure of power. 

The following is a calculation of the resistance of the Water- 
witch, and useful work of driving her at 8-9 knots, based on the 
reported approximate data as to the quantity of water operated 
upon by the propelling apparatus :— 

Area of nozzles, square feet 

x Velocity of discharge of 
vessel, feet per second ... heat eee 

Volume of water operated upon in a second, 

a Dect be sake betes at cake cdttamine’ (1658 1 
x Weight of a cubic foot of sea water, Ib.... ... 
Weight of water operated upon in a second, Ib...._ 11,520 
Final sternward velocity impressed on that water 

= velocity of jet — s of vessel = (in feet 

per second) SO — 15 =... 20. oss ose ed cee 


Divide by g = 82-2... ... ... 
Probable resistance,} Ib. ... ... ... 
x § of vessel, feet per second... 
Useful work, ag x s per second ... 
80490 + 550 = 146-3 effective horse-power. 

The power expended in driving the water astern is the same, 


+ The Viper, of dimensions only a little smaller, was driven at 8-3 
knots by the screw in 1857, with a power of 267 indicated horse-power. 

t If the “augmented surface” of the Waterwitch be taken as 7000 
square feet, her resistance at 8-9 knots, by Rankine’s rule, is 5545 lbs; 
very nearly agreeing with the above. 
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yiz., 146-3 horse-power, making a total of 292-6 horse-power 
ex pended in driving the water astern and the ship ahead, exclusive 
of that lost in overcoming the resistances of the engine and pump. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Business is steady and the outlook is fairly favourable. Quota- 
tions have been rather firmer in the crude iron trade during the 
week in consequence of the speculative advance in the North of 
Jngland, and on July 28th the Lincolnshire irc ters decided to 
make an advance in the quotations of the lower numbers of Lin- 
colnshire pig iron, so that hard forge, mottled, and white, and basic 
is being quoted at 1s., and, in some cases, 1s. 6d. above previous 
rates. Sellers of Northampton and Derbyshires seem also less 
inclined to make concessions than recently, and here and there 
higher figures are being asked for those descriptions also, although 
the general quotation continues 41s, 6d. to 43s. for Northamptons, 
and 44s. to be. for Derbyshires. Most producers ask 42s. to 43s. 
for Staffordshire cinder forge, and 45s. to 46s. for part-mines, for 
both of which descriptions there is a fairly good call. All-mine 
ordinary are in moderate inquiry at 55s. to 60s., and the same may 
be said of best at 75s. to 863.; whilst cold blast is in moderate 
inquiry at 95s. to 100s. Consideration is still being given to the 
application of the blast-furnace men for the establishment of a 
sliding seale, based on the selling price of pig iron, the men’s idea 
being to have wages in the raw iron trade regulated in somewhat 
the same way as is done in manufactured iron, the men’s remunera- 
tion to rise or fall in accordance with a sliding scale operating in 
connection with the average selling price. Among some of 
the alleged difficulties of complying with the request may 
be mentioned the great divergence in the efficiency of the Staf- 
fordshire furnaces, the differences in the quality of iron produced, 
and the necessity for including Northampton brands when taking 
out the selling price. With reference to the manufactured iron 
trade, the recent rise in galvani corrugated sheets is well 
maintained, and so far this year a better trade than a year agc 
has been transacted with Japan, Mexico, Chili, the Argentine 
Republic, and Canada. The home agricultural trade for this class 
of iron is also satisfactory. Makers ask generally £10 12s. 6d. to 
£10 15s. for 24 gauge f.o.b. Liverpool. A good demand exists for 
plain sheets ; singles, £6 12s, 6d. to £6 15s.; doubles, £6 15s. to 
£6 17s. 6d.; and trebles, £7 7s, 6d. to £7 10s. The inquiry 
from the various industries in the district for these sheets 
for working-up purposes is tolerably good, in addition to the fairly 
large amount required by the galvanised iron manufacturers. 
There is a tolerably satisfactory call for rivet and nail rods at 
£6 17s. 6d. to £7 ; whilst gas strip moves pretty freely at £5 lis. 
to £5 17s, 6d. Marked bar makers are steadily engaged, and are 
able to maintain their basis price at £8 without difficulty, and 
some of the makers have some very satisfactory Admiralty and 
other Government contracts in hand. No change having been 
made in ironworkers’ wages, the wages of blast furnacemen will 
remain unaltered until after the next making up day in October. 

With regard to the steel trade a quiet call still exists for steel 
billets and sheet bars. There do not appear to be any further 
offers of American steel, while German competition does not 
become any more formidable, and, in addition, it is stated that 
there is considerable difficulty in securing deliveries under con- 
tracts for that material placed earlier in the year. Sectional steel, 
however, continues toimprove. The activity of the wagon-building 
companies is causing a considerable run on angles, which have 
been advanced about 2s, 6d. There has also been some increase in 
bridge and other structural work. In this department Belgian 
competition is less in evidence. The margin of £1 to £1 10s. per 
ton in favour of Belgian joists has disappeared, and foreign quota- 
tions have been raised and British have been lowered, so that 
there is now hardly any advantage, nominally at any rate, in 
buying from abroad. Bessemer billets are quoted £4 7s, 6d. to 
£4 10s.; and Siemens, £4 12s. 6d, to £4 15s.; whilst for mild steel 
bars, £6 to £6 5s, is asked, and £5 10s. to £5 15s, for angles, these 
last two descriptions being in large inquiry. Bridge builders are 
taking considerable quantities of girder plates at about £5 15s. to 
£6. In the engineering trades a fair amount of activity is 
observable, particularly with regard to railway rolling stock 
building, and also in some departments of the electrical work. 


Hydraulic engineers are also well ones 

e rate of wages for — has been declared at 8s, 6d. per 
ton basis price, and millmen’s wages in proportion, the rate to 
commence Monday, August 7th, and to continue until Saturday, 
October 7th. The figure named is the same as at present. 

Buyers of tin in Birmingham are concerned to find that since the 
beginning of June last—a two months’ comparison—the price of 
tin has gone up from about £136 to nearly £150, and since July 1st 
the rise has been only £3 to £4 less. Metal Exchange gossip for 
weeks past has been of a scarcity of labour in the Straits, and 
consequently reduced supply. In the latter days of July it was 
made known that there is to be a reduction of about 350 tons per 
sale in the Banca sold, or over 2000 tons per annum. The quan- 
tities offered for sale are regulated by the Dutch Government, and 
the announcement may therefore be regarded as an official one. 
The Banca sale during the last week of July of about 1600 tons 
fetched an average of £151 16s, 6d. per ton. The position remains 


strong. 
Copper is also strong, with an upward trend. 











NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 

Manckester.—The attendance on the Iron ’Change on Tuesday 
was fairly good, but news of the labour troubles in the cotton trade 
had a somewhat disturbing tendency. Should a strike develop, 
it would undoubtedly affect the output of textile machinery on 
local account, but it is to be hoped that better counsels will prevail 
and matters may be amicably arranged. There wasa fair demand 
for pig iron, and following the Scotch advance, English makers were 
firm. The Lincolnshire Association on Saturday declared an 
advance of ls, per ton for forge iron, and some other makes were 
somewhat in sellers’ favour. rbyshire is firm, and Staffordshire 
is also steady, though the demand does not appear to be so great. 
Merchants are competing strongly with makers for orders, and in 
many cases there is ‘‘undercutting” complained of. Quotations :— 
Lincolnshire No. 3 foundry, 48s. 6d.; Derbyshire, 52s. 6d. to 
58s. 6d.; Staffordshire, 51s.; Middlesbrough, open brands, 54s. 4d. 
to 54s. 7d. Scotch: Gartsherrie, 55s. 6d.; Glengarnock, 53s. 9d. 
to 54s.; Eglinton, 53s. 3d. to 53s. 6d.; Dalmellington, 52s. 6d. to 
52s, 9d., delivered Manchester. For Scotch delivery Heysham: 
Gartsherrie, 53s, 3d.; Gle ock, 51s. 9d.; Eglinton, 51s. 3d.; 
Dalmellington, 50s, 6d.; West Coast hematite, 55s, 3d.; East 
Coast mixed numbers, 54s, f.o.t. at works, 

ee iron shows little change, and since the advance in 
Lincolnshire there has been little change to note in the demand. 
There is no disposition on the part of the manufacturers to give 
way, and therefore there is officially nothing new to report. Lin- 
colnshire, 47s.; Derbyshire, 46s. 2d., equal todelivery Warrington. 
_ There has been a stronger feeling in finished iron. The declin- 
ing tendency in bars has been somewhat neutralised by the firm 
attitude of the makers, and there is even an inclination on the 
part of some makers to ask more money. There is no doubt, how- 
ever, that the feeling generally is better. Crown bars, £6 3s 
to £6 5s,; hoops, £7 2s. 6d. to £7 5s.; sheets, £7 5s. to £7 10s 

There is a strong feeling in manufactured steel. One agent, 
whose firm had py Fe output, informed us that they had diffi- 
P| in coping with the orders received. They have work on 
hand sufficient to last them for some time to come. In semi- 


. . 
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manufactured stuff the outlook is scarcely so bright. English 
billets, £4 2s, 6d. to £4 7s. 6d.; hoops, £7 2s, 6d. to £7 5s.; boiler 
plates, £6 to £6 2s. 6d., delivered hester, 

Metals have had astrong upward tendency, and tin, in particular, 
has risen to record figures. Spelter, too, is fairly steady. Manu- 
factured copper; in sympathy with the raw material, has advanced, 
so far as sheets are concerned, though tubes have not shown any 
change. [Tt is just possible, however, that more money will be 
demanded, but buyers are keen, and necessity will only compel 
them to pay more money. Sheets, £81 to r ton; seamless 
tubes, 107d.; brazed, 1 .; brass tubes, 8d.; condenser, 9d.; brazed 
brass, 9d. to 94d.; rolled brass, 7d. to 7?d.; brass sheets, 8d. per 
pound. Lead is also advancing, and sheets and pipes have been 
dearer during the past fortnight or three weeks, 

Generally speaking, the attendance on the Coal Exchange on 
Tuesday was not quite up to the average, and only a comparatively 
small amount of business was put through. Labour troubles are 
cropping up in the coal trade, and over two thousand men are out 
at the Pemberton pits, Wigan, alone, in consequence of disputes 
as to details of management. The Board of Conciliation met in 
Manchester last week, but no resolution was come to, and there 
will probably be no reduction in wages at present, especially in 
view of the short time being worked at the pits. There was little 
or nothing doing in house coal, and even steam coal can be bought 
for something under list prices. Coal for bunkering purposes is 
also quiet. Quotations :—Best coal for domestic purposes, 13s. to 
14s.; seconds, 12s, to 13s.; common, 93. to 10s.; steam and forge 
coal, best, 8s. 6d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; 
best slack, 7s. to7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 
5s. 9d. at the pit. Screened coal, 9s. 9d. to 10s.; unscreened, 
9s, 3d. to 9s. 6d., delivered Manchester Ship Canal. 

The Amalgamated Society of Core Makers have sent in an 
application to the engineers and foundry masters of the Manches- 
ter district for an advance of wages to 37s. per week minimum. 
The employers have had the application under consideration, but 
expressed an unanimous opinion that the application could not be 
entertained, 

Barrow.—The hematite pig iron trade is steadying up somewhat, 
and makers are better off for orders than they have been. This is 
mostly on steel making account, but there is a fair market for out- 
side business, Steel makers in South Yorkshire, the Midlands, the 
North of land, and the Clyde are asking for fuller deliveries 
of metal. ey have only 28 furnaces in blast on hematite sorts, 
and one in blast on charcoal iron, but deliveries are clearing the 
make of iron, and stocks are low at 20,454 tons of warrant iron, 
while makers hold some 50,000 tons, The value of hematite iron 
is very steady at 57s. 6d. net f.o.b. for mixed Bessemer numbers, 
and warrant iron sellers at 56s. net cash, buyers at 59s. 9d. The 
trade doing in forge and foundry iron is very quiet. 

Jron ore isin quiet demand at 8s. 6d. to 9s, 6d. per ton net at mines, 
and Spanish sorts are at 14s. 3d. net at West works, There 
is more native iron ore being used pro rata than Spanish ores, as 
the price is in its favour, and one or two of the largest firms in the 
district have not for some time past used any foreign ores, 

The steel trade is in a much more satisfactory state, although 
makers are not well sold forward ; indeed, in the heavy rail ron 
orders are only held which represent about one month’s working, 
but these are expected to increase, although buyers generally are 
refusing to pay the price of 105s. per ton for heavy sections. In 
light rails very little is being done, and there are but few orders 
for tram sections. The demand for ship plates and shipbuilding 
material generally is better than it has been for some time past, 
and orders are at the moment fairly well held ; but makers cannot 
keep their mills fully employed, as they are waiting, in many 
cases, for specifications. Heavy plates are at £5 17s. 6d. There 
is a fair demand for hoops, and the bars represent a good output 
in the district. Heavy steel castings are in better demand, and 
further orders of some importance are expected at an early date. 
Merchant steel is very quiet. Chilled iron castings are in very 
good demand. 

Shipbuilders are likely to be very busy, as some important work 
is coming to hand to augment that which is already engaging the 
attention of makers. The work incidental to the construction of 
a new fitting up berth in Buccleuch Dock is proceeding as quickly 
as possible, and it is expected later on that the work of widenii 
the entrance from the Deanles Dock to the Buccleuch Dock wi 
be commenced, 

Engineers are fairly employed, and in the gun-mounting, pro- 
jectile, and submarine departments considerable activity is 
observable, 

Shipping is quiet. Last week’s exports were 1803 tons iron, 
9852 tons steel, total 11,655 tons ; corresponding week last year, 
18,354 tons ; decrease, 6699 tons. Total this year, 476,378 tons ; 
corresponding period last year, 440,250 tons; increase, 36,128 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE continued fine weather keeps the house coal trade very 
quiet, the output being largely in excess of the demand. Very 
little business is being done with London and the Southern markets 
generally, while the call for the Eastern Counties is also excessively 
languid. The local trade is equally lifeless, Prices are con- 
sequently irregular, the quoted lists being only occasionally repre- 
sentative of the actual values ruling. Quotations may be given as 
follows :—Silkstone, best hand-picked samples, lls. per ton; 
secondary sorts, 8s, 9d. to 9s. per ton; rnsley ‘‘softs,” in 
which by far the largest business is done, are quoted at 9s. to 
9s. 3d. for best screened samples ; secondary qualities, 7s. 6d. to 
7s, 9d. per ton at the pits in owners’ wagons. 

For steam coal, considering the heavy weight brought to bank, 
there is a fairly brisk trade doing. Consignments to the Humber 
ports are fully up to the average at this period of the year, the 
fishing fleets taking good deliveries, while the requirements for 
shipments to foreign ports are in advance of the weights sent to 
these markets last year. Steam coal for locomotive purposes is 
being delivered freely at the various railway depéts at 8s, to 8s, 3d. 
per ton pit prices, 

Slack and smudge for steam generating purposes continue in 
large d d, more especially for Lancashire, on account of the 
cotton mills, which are quite as actively employed as at any time 
this year. Coking slack and smudge are also in good request, 
many of the owners of new by- uct coking ovens having to 
procure thousands of tons of fuel per week in the open market. 

There is not quite so much doing in coke, the output of the dis- 
trict having of late largely increased, with the inevitable result of 
checking prices. North Lincolnshire and Derbyshire are taking a 
good tonnage, smelting operations in both localities being brisk. 
Good smelting coke fetches from 10s. to 10s. 6d., while = 
washed coke makes 11s, 6d. per ton at the ovens, Steel melting 
coke is in augmenting demand, and quotations have consequently 
hardened, with every prospect of going higher. Best qualities 
range from 24s. to 25s. per ton, delivered at works, 

In steel and iron there is a general improvement. The latest 
quotations are as follows:—Hematite, West Coast, 67s. 6d. to 
68s. 6d. per ton, less 2} per cent.; East Coast, 62s, 6d., less 24 per 
cent.; Lincolnshire forge iron, 43s, 6d.; Lincolnshire foundry, 47s. 
to 47s. 6d.; Derbyshire forge, 41s. 6d. to 42s.; Derbyshire foundry, 
47s, to 47s, 6d. There is a very good demand for raw materials, 
more especially for Swedish iron. 

More work is — in railway material, both on home and 
foreign account, It is difficult to get definite information respect- 
ing the orders recently placed by the Japanese Government. 
They have been somewhat widely and unevenly distributed ; but 
it is certain from what is doing both in the Sheffield and Rother- 
ham districts that wheels form a large item in the Japan work now 
in progress. Part of the Japanese requirements in this way have 





gone to other manufacturing centres, as well as orders for various 
specialities ; but it is expected that further and larger orders will 
follow, and Sheffield firms are likely to participate to a fuller 
extent than they have done during the last month or two. Cast- 
ings are being produced to a much greater extent than at the 
corresponding period of last year, this being one of the heavy 
departments which has most materially improved. In work on 

ilitary account, more especially in regard to ordnance and shells, 
there is excellent business doing, and specialities for electrical 
equipment are seo 4 ordered throughout the country. There is 
also a fairly good call for tramway points and similar accessories of 
electric traction development. 

Manufacturers of mining and excavating tools report that busi- 
ness is looking up in nearly all markets. It is true that some 
easing off has taken place in South Africa, but this is more than 
accounted for by the important consignments sent out some time 
ago. A better business is now the rule with several of the South 
American markets, which are now exhibiting more signs of anima- 
tion than has been the case for — One or two large companies 
which devote themselves specially to South American requirements 
are exceptionally well off. The work mainly on hand is in con- 
nection with railway enterprises which are being vigorously under- 
taken in that quarter. The trade with Japan is also increasing, 
there being every prospect that Japanese requirements, though by 
no means unimportant at rma will be largely augmented ere 
long, and there is a gratifying indication of a desire to place the 
work, other considerations being equal, with manufacturers in this 
country. 

There are no more favourable accounts of business in the lighter 
staple trades. In cutlery, were it not for some good work on 
colonial—chiefly Australian—account, with a little activity in 
certain foreign markets, the workmen would be practically unem- 

loyed to about half their number. A disappointing feature is the 
ightness of the metropolitan demand, which has never been so 
unimportant as it is this season. Continental cutlery is being 
pretty largely imported, and competes keenly for such moderate 
orders as are obtainable, The silver and electro-plating trades are 
equally quiet. The cheapness of silver severely affects the produc- 
tion of the best classes of plated goods, the tendency being now 
increasingly developed to prefer household appointments in the 
sterling metal, 








NORTH OF ENGLAND. 
(From our own Correspondent. 

Ir is satisfactory to report that the condition of the iron market 
has changed for the better, and traders once more take a sanguine 
view of prospects. Consumers have bought with some freedom, 
and there is quite a brisk inquiry in some branches of the trade. 
Pessimistic opinions have been quit« at a discount this week, and 
buyers who have been holding back have during the last few days 
been anxious tocover. Theslack period which always isexperienced 
at this season of the year is apparently passing away, and that 
sooner than was expected. No doubt the better feeling has been 
influenced by strong reports from the Continent and America, 
where trade is certainly improving. 

Advanced rates have been realised for Cleveland warrants, 
and the operators in them, who during the last few days 
have been mostly London houses, have been able to keep the 
price up above 46s.—indeed 46s. 6d. cash has been paid. 
No. 3 Cleveland pig iron has been firm at 46s. per ton for 
a f.o.b, delivery, and a good lot has been sold. No. 1 is at 
47s. 6d.; No. 4 foundry at 44s.; No. 4 forge at 42s.; mottled at- 
41s. 6d.; and white at 41s., but producers would not sell forward 
at these rates. 

The hematite pig iron trade is more active, and some increase in 
price is to be reported, for mixed numbers have gone up to 54s.; 
and No. 4 to 51s. 6d.; and further advances are looked for, as the 
more active condition of the steel trade causes the prospects to 
be more encouraging. - Rubio ore is at 15s. 6d. per ton for prompt 
c.i.f. Tees; but more is asked for forward, owing to increasing 
freights. 

It has been arranged that the wages of the Cleveland ironstone 
miners for the ensuing’ three months shall be 1-325 per cent. 
higher than those of the last quarter. It would have been 
double that if the men had not had to pay the employers back 
for certain reductions which the latter did not enforce when they 
became due, 

The exports of pig iron from the Cleveland district in July were 
not maintained on the scale that was reported in June, when the 
were augmented on account of the short deliveries in May, whic 
were due to the gamble that went on in warrants in that month. 
Thus only 85,258 tons were shipped, that being 10,174 tons, or 104 

rcent. less than in June. The average export in July over the 

ast ten years has been 93,700 tons, and as large a record as 
120,000 tons has been reported. But the figures for July, 1904, 
were exceeded by 13,514 tons, or 20 per cent. The oversea business 
has improved, but there was a great decline in the coastwise 
deliveries, because of the poor shipments to Scotland. Cleveland 
has lately been sending only 1 tons of pig iron per day to 
Scotland, whereas last year the average was 1400 tons, and in 1903 
no less than 1700 tons. The Scotch founders have during the last 
few months been able to get cheaper ironat home. The increased 
oversea deliveries have been most marked to the United States 
and Italy, 7217 tons being sent to the former, and 14,377 tons to 
the latter. ~~ had only 4711 tons in June, 1905, and 2610 tons 
in July, 1904. The drought in Germany and the comparatively 
high prices of Cleveland iron have curtailed the deliveries to Ger- 
many, which last month only reached 10,539 tons. But with Japan 
there has been very good business, for Cleveland last month sent 
direct. to that country 3200 tons of pig iron and 5265 tons of 
manufactured iron and steel, total Bes tons. The exports of 
pig iron from Cleveland this year so far have reached only 545,225 
tons, the smallest in the first seven months of any year since 1892, 
and it compares with 620,068 tons last year, 719,996 tons in 1903, 
and 799,604 tons in 1899, this last being the best on record. The 
improvement in the manufactured iron and steel industries is 
illustrated by the large exports, which last month were 52,444 tons, 
against 30,871 tons in July, 1904, the increase being most marked 
in rails and sheets, 

The stock of Cleveland pig iron in Connal’s public warrant 
stores has gone on increasing all the month, and at the close was 
538,476 tons, of which 479,830 tons was of No. 3 quality. The 
increase during the month was 30,637 tons, whereas in June it was 
20,389 tons, and in May over 90,000 tons. It is evident that too 
much iron is being made by the Cleveland ironmasters, 

The manufactured iron and steel industries are improving, and 
almost all the producers acknowledge that a move in the right 
direction is being experienced. More especially is this the case in 
the rail, plate, and sheet departments, and most traders take a 
sanguine view of the future. The prices, however, are un- 
changed, as the producers do not want to check the growing 
demand by asking more than the consumers can well afford. No 
one expects to see prices any cheaper now, and thus no advantage 
can be gained by delaying buying. The strike at Messrs. Dorman, 
Long and Co.’s Britannia Steel Works, Middlesbrough, drags 
along. Tho men are not desirous of availing themselves of the 
firm’s offer to have the matter referred to arbitration, the award 
to be made retrospective, so that the men can lose nothing. The 
new rates which the company offer are based upon those which 
are being paid at the other works with which the company are 
associated, and are believed to be quite equal to the district 
average, It is probable that the stoppage now will continue till 
after Stockton ivan which commence on 22nd inst., that being a 
holiday period on Teesside. 

The drought in this district is likely to cause serious incon- 
venience at the mines in East Cleveland, for the Cleveland Water 
Company has given notice that, unless the weather changes before 





27th inst., it will be necessary to stop all supplies of water for trade 
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and business purposes on that date. The weather has been ex- 
ceptionally dry in Cleveland for about twenty months. 

essrs. Bolckow, Vaughan and Co., and their workmen at Eston, 
have considerably enlarged the Eston Hospital, which the firm 
established in 1884 for the reception of people injured at their 
works. There are now over seventy beds, and the hospital will 
accommodate all kinds of medical and surgical patients among the 
men and their families. The new part was opened on Saturday 
— Windsor Richards, the chairman of Bolckow, Vaughan 
and Co. 

It has been officially ascertained that the average price realised 
by the manufacturers in the North of England for the finished 
iron delivered in May and June was £5 17s. 6-92d. per ton, that 
being 1-52d. per ton less than in the previous two months. Wages, 
therefore, at the manufactured ironworks in this district will not 
be altered for August-September ; but if the average price had 
declined another penny, so as to bring it below £5 17s. 6d., the 
rate for puddling would have been uced 3d., and other wages 
would have fallen 24 per cent. Realised prices have altered very 
little this year. ‘or January-February the ascertainment was 
£5 17s. 6-76d.; for March-April, £5 17s, 8-44d.; and for May- 
June, £5 17s. 6-92d. per ton. Over the same period there 
has been practically no change, the last alterations being in 
January. 

Mr. W. F. Smithers, who has been many years with Messrs, 
Ashmore, Benson, Pease and Co., Limited, at Stockton, and Mr. 
Jeynes, who has been thirty ie at the same establishment, have 
—— the Tees Railway Works, at Cargo Fleet, near Middles- 

rough, which were founded by the late Mr. Charles Wood, who 
had previously been works manager and engineer of Messrs. 
Wilsons, Pease and Co., Tees Ironworks and Foundry. Messrs. 
Smithers and Jeynes will turn out points and crossings, general 
castings, general engineering work, and do rail-cutting and repair- 
ing of machinery. 

The Tees Slag Wool Company, Limited, has opened a new fac- 
tory close to the Lackenby Ironworks, Middlesbrough, and sent 
out its first consignment..of wool last Saturday. It is 
utilising the slag from the old tip at Lackenby, and has put up a 
very complete plant. It is intended to try this wool instead of 
sawdust in the scrubbers of the Mond gas-producing plants for 
cleansing the gas. 

Mr. Illtyd Williams, of the Linthorpe Ironworks, has been 
elected a director of Bolckow, Vaughan and Co., in place of the 
late Mr. Henry Lee. 

The coal trade is steadily improving, especially the export 
branch, in which the low freights stimulate demand, and merchants 
are getting off supplies as quickly as they can. Inquiry has 
become quite brisk, and good orders follow. The prospects are 
satisfactory, and coalowners are putting up their prices both for 
this and next yeer’sdelivery. Best steam coals are at 9s. 6d. f.o.b. 
Tyne, or 10s. 6d. f.0.b. Tees, and smalls have been raised to 5s. 
Collieries are nearly all working well, and some of the merchants 
find it difficult to get all they need. There is not much gas coal 
for sale for early delivery, and coking coal is firmer, There is an 
increased export demand for coke, and fully 15s. 6d. per ton must 
= given for medium qualities delivered at the Middlesbrough 
urnaces, 








NOTES FROM SCOTLAND. 
(From our own Oorrespondent.) 


THERE has been more animation in the Scotch iron and steel 
trades, and business is gradually returning to its normal condition. 
The iron and steel works are in full operation, and, as a rule, have 
sufficient employment to go on with at present. While there is a 
slightly better feeling in the market, there is considerable room for 
improvement in the amount of new business available. 

The prices of pig iron warrants are higher, and business has been 
done in Cleveland warrants at 46s. 6d. to 463. 7d. cash, and 
46s. 95d. one month. Scotch warrants are quoted 49s. 44d., and 
Cumberland hematite 55s. 6d., while standard foundry pig iron is 
at 45s, per ton. 

There has been rather more inquiry for Scotch hematite pig 
iron, and prices are 6d. to 1s. per ton higher. 

Many of the furnaces that. were out of blast for repairs 

during the holidays are again in operation, and there are now 79 
furnaces blowing in Scotland, compared with 81 at this time last 
year. 
The demand for pig iron on the part of consumers has been 
brisk in the last few days, and some of the makers have con- 
sequently raised cme? ge 6d. to 1s. per ton. G.M.B., No. 1, is 
quoted at Glasgow 53s. 6d.; No. 3, 50s. 6d; Carnbroe, No. 1, 
54s. 6d.; No. 3, 51s.; Clyde, No. 1, 57s.; No. 3, 51s. 9d.; 
Gartsherrie, Calder and Summerlee, Nos. 1, 57s. 6d.; Nos. 3, 
52s. 3d.; Langloan, No. 1, 60s.; No. 3, 54s.; Coltness, No. 1, 65s. 6d.; 
No. 3, 53s, 6d.; Glengarnock, at Ardrossan, No. 1, 57s. 3d.; 
No. 3, 52s.; Eglinton, at Ardrossan or Troon, No. 1, 52s, 6d.; 
No. 3, 50s.; Dalmellington, at Ayr, No. 1, 54s.; No. 3, 493.; 
Shotts at Leith, No, 1, 57s. 6d.; No. 3, 52s. 9d.; Carron, at Grange- 
mouth, No. 1, 58s.; No. 3, 53s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5931 tons, compared with 5146 in the corresponding 
week of last year, showing an increase of 785 tons. e total 
shipments since the beginning of the year are now 168,439 tons, 
being 5708 tons more than in the corresponding period of last 


year. 

The stocks of pig iron in Glasgow warrant stores have been 
slightly reduced during the last few days, but the difference is not 
of any importance. The store now contains 17,138 tons Scotch 
warrant iron and 7500 tons of other kinds of iron. 

The arrivals of Middlesbrough pig iron at Grangemouth in the 
past week were 6128 tons, being 186 tons jess than in the same 
week of last year 

There is rather more activity in finished iron and steel. The 
question of prices was considered at a meeting of the Scotch steel- 
makers held in Glasgow this week, and a rroposal was made for 
an advance. The meeting decided, however, to continue in the 
meantime the basis price of £5 17s. 6d., less 5 per cent. discount 
for ship plates. It is stated that a number of makers are 
so well sold that they are not offering steel at this rate. 
During July 21,306 tons of new shipping were launched on the 
Clyde, compared with 32,869 in July, 1904. The total tonnage 
for the seven months is 256,042, against 220,232 in the first 
seven months of last year. The new work placed during the 
month is estimated at about 20,000 tons, and the inquiry on the 
part of the shipowners is disappointing, this being attributed to 
the poor rates obtainable in the freight market. 

There has been more doing this week in the coal trade. The 
total shipments from Scottish ports reached 218,959 tons, showing 
an increase of 73,375 tons over the preceding week, when business 
was restricted on account of the annual holidays. There is an 
increase of about 60,000 tons at Fife ports and 20,000 tons on the 
Clyde, while the Forth is about 8000 tons less. For the different 
kinds of coal there is a fair demand. Splint coal is quoted f.o.b. 
at Glasgow, 8s. 3d; steam, 8s. 6d.; and ell, 8s. to 8s. 6d. per ton. 








December the Conciliation Board terminates, and until that date 
more or less of unsettled times will prevail. Slackness continues 
in the steam coal trade, and house coal is at its lowest point. 
The only activity worthy of recording is in the matter of small 
steam, which, turned out in lessened quantities, commands a high 
price. 

Closing prices at Cardiff this week were as follows :—Best steam, 
12s, 6d. to 13s.; best seconds, 12s. to 12s. 3d.; seconds, 11s. 6d. to 
lls. 9d.; drys lls. 3d. to 11s. 6d.; best smalls, 93. to 9s. 3d.;° best 
ordinaries, 8s, 3d. to 8s. 6d.; seconds, 7s. 6d. to 8s.; inferiors from 
7s. 3d. Monmouthshire semi-bituminous coal: best large, 11s. 9d. 
to 12s.; best ordinaries, 11s. 3d. to lls. 6d.; seconds, 10s, 6d. to 
lls. House coal: best, 14s. 9d. to 15s.; best crdinaries, 12s. 6d. 
to 13s. 6d.; seconds and other kinds, 10s, 6d. to lls. No. 3 
Rhondda, 13s. 9d.; brush, 11s. 9d.; small, 93. 9d.; No. 2 Rhondda, 
9s, 6d. to 93. 9d.; through, 8s. 3d. to 83. 6d.; small, 7s. 6d. to 8s. 
Pitwood maintains its high price, and quotations are 19s. 6d. to 
19s. 9d., both at Cardiff and Newport. Coke, 16s. to 16s. 3d.; 
furnace, foundry, 17s. 6d. to 21s. 6d., according toquaiity. Patent 
fuel, 13s. to 133. 6d. 

At Swansea a better demand is showing itself for steam coal ; 
prices, 12s. to 12s. 6d. No. 3 Rhondda coal is at 13s. 6d. to 14s.; 
through, 10s.; small, 6s. Patent fuel, 11s. 6d. Anthracite coal is 
tolerably active ; prices remain, best malting, 19s.; seconds, 16s. ; 
big vein, lls, 6d. to 12s.; red vein, 93. 3d. to 93. 9d.; cobbles, 15s. ; 
nuts, 16s. to 17s. 6d.; peas, 11s.; rubbly culm, 5s, 94. to 63.; duff, 
3s. 9d. to 4s, 

Coalowners have agreed to give two days’ holiday in August. 
A prosecution is pending against about sixty men in one of the 
leading collieries for absenting themselves without leave. Times 
are not favourable for Jeniency, and it is well known that in many 
quarters extreme care and effort are required to avoid serious 
trouble. With several the difficulty is not to get a margin of profit, 
but to avoid grave losses. 

There is little said on ’Change, or at meetings of owners, in 
respect of the German Coal Syndicate. Just as in the old scare in 
the Llanelly district, in connection with the Italian venture in 
anthracite, which was at one time commented upon as of national 
importance, the recent agitationis now regarded as another instance 
of the general Press venturing into matters which might fairly be 
left to trade journalism. It is probable that the final issue will be 
the appointment of a Commission, which might fully allay public 
fears on the matter of Welsh coal and its preservation. 

Coal developments are still going on, Near Maesteg, at the 
Bryn Navigation Colliery owned by Messrs. Baldwin, of Landore, 
pits are to be sunk to the lower 4ft., which will prove all seams 
around the neighbourhood of the Bryn, and eventually employ a 
large number of men. 

The longevity of collieries is being instanced by labours at 
Plymouth, which eventually will, it is thought, lead to an increase 
of men, and demonstrate what old authorities maintain, that good 
coal will be won there for another quarter of a century. 

The inquest upon the sufferers at Wattstown is progressing. 
Government is well represented, and the presiding coroner has a 
long experience of these great calamities to qualify him for the 
keenest inquiry. Several points of extreme interest have already 
cropped up in connection with the explosives used, shot firing, 
and the electric battery. 

I am pleased to hear that the South Wales Institute of Engineers 
will formally announce next month an engineering scholarship of 
the value of £70 tenable for three years. 

It is currently stated in iron and steel circles that orders for 
nearly 10,000 tons of steel billets have been secured by America 
for South Wales and Monmouthshire, and that delivery will take 
place during the present month. Germany, too, would appear to 
have secured substantial orders, and of a more varied character 
than formerly. In a consigament to two buyers in Newport this 
week was included 1523 tons sheet bars, 248 tons billets, 11 tons 
rivet bars, 7 tons charcoal bars, and 530 tons blooms. 
Notwithstanding keen rivalry, a tolerably active state of things 
prevails in the iron and steel trade. At present home demands 
for rails are lessened until after the holiday season, when renewals 
on a large scale may be expected. Foreign and colonial business 
is brisk. South Africa is being supplied with a light section of 
rail, 50 1b, to the yard, which contrasts forcibly with such as the 
fine section used in the Severn Tunnel. West Africa is a customer 
for steel sleepers. The orders for India are large. Colliery 
requirements at home for light rails are well maintained, and fish- 
plates are in evidence, Thatironmasters have prominently in view 
the importance of increasing furnace yield is well shown at Dowlais, 
Ebbw Vale, and Blaenavon. At Landore the enterprise of the 
Messrs, Baldwin is evidenced by the adoption of the best and 
latest improvements. The new furnace, which is progressing well, 
is expected to indicate this by a yield of 2000 tons per week. 

It was stated mid-week that the Midland Iron and Steel Trades 
Wages Board, which include South Wales, has long been occupied 
in forming the basis of a new wages scale, had posted on ’Change, 
Birmingham, a declaration which leaves puddlers’ pay at the 
figures which have ruled during the past quarter, 5s. 6d. per ton, 
with millmen’s wages in proportion. 

The leading feature on Change, Swansea. this week, has been 
the effort to obtain higher prices for tin-plates, so as to meet with 
the continued advance in block tin, which is now at £150 15s, 
Tin-platemakers are resolute in refusing to book orders except 
at reasonable prices to cover this advance. 

A better tone prevails in connection with finished iron and steel. 
Glasgow pig iron warrants are quoted at 49s, 6d.; Middlesbrough, 
No. 3, 46s.; Cumberland hematites, 55s. 6d. Welsh bars are at 
£6 to £6 2s. 6d.; sheet iron, £7 10s. to £7 12s. 6d.; steel sheets 
the same. Heavy steel rails, £5 5s. to £5 10s.; light sections, 
£6 5s. to £610s. Bessemer steel bars, £4 5s.; Siemens, £4 7s, 6d. 
Tin-plates: Bessemer steel coke, 12s. to 12s, 3d.; Siemens coke 
finish, 12s, 3d. to 12s. 6d.; best charcoal, 14s, 6d. to lds. Big 
sheets for galvanising 6ft. by 3ft. by 30¢g., Fo ton, £8 10s, to 
£8 12s, 6d.; finished black plates, £8 10s. to £8 12s. 6d 

Spelter factories continue very busy in the Swansea Valley ; 
prices remain at £24. Copper works active, while bars are quoted 
at £68 17s. 6d. Lead at £14 7s. 6d.; the proportionate cheapness 
of Spanisa is altering, Spanish quotations ing now at £14. Iron 
ore maintains late advance, and quotations Rubio are at 14s. 3d. 
Pig iron is arriving in large quantities, some-from Ardrossan, 
serap iron from Belfast. One of the items discussed in iron and 
steel circles has been the Consett declaration of 25 per cent. In 
1902-3 the Spanish ore declaration was 70 per cent.; in 1903-4, 
75 per cent. Guest, Keen, and Co. are preparing for increased 
business by negotiating with the Merthyr Waterworks for the supply 
of one million gallons per day. 

The slackness of the coal trade has told injuriously upon 
railways. Barry receipts, week ending July 30th, totalled £12,377, 
as compared with £15,321 corresponding week last year. Taff 
Vale shows a decrease of £184; Rhondda and Swansea Bay a 
decrease of £150; Neath and Brecon a decrease of £69; Brecon 
and Merthyr a decrease of £240. On the other hand, Port Talbot 
shows an increase of £244. The trade of this port is progressing 
well, Last week was one of the busiest weeks of the year ; busi- 
ness in coal and patent fuel is quite brisk. 

Monmouthshire coals are hardening in price, in consequence of 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


I AM glad to report ‘‘Mabon” as convalescent ; and he more 
than hints at coming troubles in the coalfield by intimating his 
gratification in having a prospect of better health so as to engage 
in them. Coalowners, at their meeting last week, gave notice that 
they require a further reduction of 33 per cent., which will bring 
wages to the minimum. The date fixed for the discussion is 
August 14th, 

Bad times in coal are strongly forecast, and one of the County- 


the strikes at important collieries, 

Swansea Port returns are again favourable, and above the 
average. Only eleven cargoes of coal left Cardiff on verge 
and the principal consignments were 5000 tons to Port Said, 5! 

to Sofluico and Pola, and 3000 to Gothenburg. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Ir is not very easy to give a correct description of the general 
position of the iron industry over here, because the outlook in 





there has been a large amount of work secured at several engineer. 
ing establishments, and the finished iron busi in genera] is very 





lively. From other branches a slight dulness, and in a few in. 
stances even a downward tendency, is being reported. In Silesia 
malleable iron is, perhaps, more quiet this week than last, owing 
to the reserve shown by consumers, who are awaiting a satisfactor 
settling of the difficulties that arose in the Steel Convention wit! 
regard to the shares of the different works, For the present 
activity at the rolling mills is, fortunately, pretty good. The 
demand for girders was sufficient to keep the mills steadily en. 
gaged, and in sectional iron fairly large sales have been effected 
during the week. The consumption in plates and sheets remaing 
lively, as before. 

The condition of the Rhenish-Westphalian iron market is, so far, 
satisfactory, only prices for finished articles, not comprised by the 
Syndicate, are still far from paying. The number of orders 
received at the blast furnace works has continued pretty large, and 
the majority of the semi-finished steel works are strongly occupied ; 
those establishments which produce raw iron as well as steel have 
resigned their share in the supplies of crude iron, a measure which 
has tended further to strengthen the position of the pig iron 
business, and more especially of the so called ‘‘ pure” raw iron 
works. Last week’s trade in finished iron and steel! was lively, and 
prospects are fair. Some establishments are crowded with orders ; 
in fact, the construction shops are, geome, much better employed 
now than they have been for months past. 

The production of pig iron in Germany, including Luxemburg, 
was, according to an official statement given by the Union of 
German Iron and Steel Makers, for June of present year, 918,174t, 
against 951,431 t. in May, 1905, and against 835,785 t. in June 
last year. Compared to May of present year, only foundry pig 
shows an increase in June, while in all other sorts of pig iron a 
falling off could be noticed. Output of the different sorts of pig 
iron was as under :—Foundry pig, 164,477 t., against 156,356 t, 
in June, 1904; Bessemer, 35,786 t., against 27,314 t. in June last 
year ; basic, 594,386 t., against 537,878 t. in June, 1904; mild 
steel and spiegeleisen, 52,969 t., against 48,058 t.; and forge pig, 
70,556 t., against 67,179 t. in June, 1904, During the first two 
quarters of the present year total production in pig iron was 
5,098,588 t., against 4,999,413 t. in the same period in 1904, 
Regarding the different sorts of pig iron, output during the first 
two quarters of —— year was as follows :—Foundry pig, 
869,397 t., against 898,890 t. in 1904 ; Bessemer, 190,807 t., against 
220,873 t.; basic, 3,319,105 t., against 3,174,401 t.; mild steel and 
spiegeleisen, 319,751 t., against 293,813 t.; forge pig, 399,528 t., 
against 411,436 t. in the first two quarters of 1904. Compared 
to 1904, production of pig iron in the Siegerland, the Lahn district, 
and in Hesse-Nassau has increased 10 per cent.; the new railway 
tariffs in favour of the above-named districts may partly be the 
cause of the strong rise in output, for in all other districts the 
increase in output remained below 5 per cent. A decrease, 
though but very slight—hardly 1 per cent.—could be noticed in 
the Saar district. 

During the week now passed demand and inquiry for coal were 
very lively in Silesia, which was partly due to the desire of dealers 
and consumers to fill their stores as soon as possible, because in 
August the moderate prices of summer will still be ruling, 
Deliveries in coal during the first two weeks in July are the same 
as during the last two weeks in June of present year, but show an 
advance of nearly 500 wagons per day when compared to deliveries 
in coal during the first two weeks in July, 1904. The increase falls 
to engine fuel, for which a very good demand has been coming in 
recently. 

The Sasbilen all round on the Rhenish- Westphalian coal market 
has remained favourable, although the house coal trade is dull; 
but all classes of engine fuel have been very well inquired for, 

There is a great activity reported from the iron and steel in- 
dustry of Austria-Hu . Pig iron, as well as manufactured 
iron, ad been in healthy request during the week, The new 
blast furnace of the Alpine-Montau Company in Donawitz that was 
recently blown in, and is to produce 40 wagons per day, has until 
now produced 25 wagons only, but output will most likely be raised 
next week. Bars are particularly lively, girders sell freely, and 
wire nails likewise are briskly called for. Demand and inyuiry for 
heavy plates have been lively, and foreign orders have increased, 
especially from Roumania—a fair number of contracts has been 
received chiefly for the petroleum trade in that country. 

The coal trade is brisk in Austria-Hungary, and coke, too, meets 
with very good call. A rising demand is noticeable for gas coal. 

Business transactions on the Belgian iron market are satisfac- 
tory, on the whole. The majority of the works receive a sufficient 
amount of fresh orders to be kept well engaged for the immediate 
future, while quotations are the same as before. On the coal 
market in Belgium the usual summer's quietness prevails generally ; 
still there has been comparatively fair trade done in engine fuel 
upon the week. . : 

Activity in the various departments of the French iron industry 
continues lively, and the works, with few exceptions, have been 
steadily employed on orders for both raw and finished iron. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreAM coal market active for prompt and forward delivery ; 
prices are firm. House coal, no change. The quantity of coal 
shipped for week ending July 29th was 58,960 tons—foreign 41,179 
tons, coastwise 17,781 tons. Imports for the week ending August 
lst:—Iron ore, 8350 tons; pig iron, 280 tcns ; steel bars, &Xc., 
2579 tons ; scrap, 570 tons ; slates, 349 tons ; pitwood, 4879 loads. 
Coal :—Best steam, 11s. 6d. to 1ls. 9d.; seconds, 10s, 3d. to 
10s, 6d.; house coal, best, 14s.; dock my 7s. 9d. to 8s.; 
colliery small, 7s. to 7s. 3d.; smiths’ coal, 9s. Pig iron :—Hema- 
tite warrants, 56s. f.o.b. Cumberland; Middlesbrough, No. 3, 
46s. 54d. cash ; 46s, 84d. one month. Iron ore :—Rubio, 14s, 3d. 
to 14s, 6d.; Tafna, 15s. 3d. to 15s, 6d. Steel :—Rails, heavy 
sections, £5 5s. to £5 10s.; light ditto, £6 5s. to £6 10s. f.o.b.; 
Bessemer steel tin-plate bars, £4 5s.; Siemens’ steel tin-plate bars, 
£4 7s. 6d.; all delivered in the district, cash. Tin-plates: Besse- 
mer steel, coke, 12s, to 12s, 3d.; Siemens, coke finish, 12s, 3d. to 
12s. 6d. Pitwood, 19s. 6d. to 20s. ex ship. London Exchange 
telegrams :—Copper, £68 10s. to £68 15s.; Straits tin, £150 10s. 
to £150 15s. Freights rule quiet, and rates unaltered. 








PERSONAL AND BusInEss ANNOUNCEMENTS.—Messrs. Alex, 
Findlay and Company, Limited, steel roof and bridge builders 

Motherwell, have just opened a London office at 9, Victoria-street, 
Westminster, S.W. Telephone No. 1211 Victoria. Telegraphic 
address: ‘‘ Parkneuk, London,” Their Mr. J. S. Ferguson will 
have charge. 

ConTrActs.—The County of London Electric Supply Company 
have placed an order with Messrs. Johnson and Phillips for a 
number of hot wire ammeters and transformers. The Metropolitan 
Asylums Board have accepted the tender of the same firm for a 
year’s supply of cables, concentric for C. C, system, and flexible 
wires ; whale the Post-office Telegraphs Department have accepted 
its tender for eight miles of 7/23 V.1.R. cable. 

Tue GLOUCESTERSHIRE ENGINEERING Socrety.—A visit of the 
Gloucestershire Engineering Society, under the direction of the pre- 
sident, Mr. W. R. Voller, was recently made to the works of Messrs. 
R. A. Lister and Co., of Dursley. A large number of members took 
advantage of this opportunity of seeing round these extensive 
works, at which churns, and other dairy utensils, cream separators, 
agricultural implements, electric motors, and bicycles are manu- 
factured. The members were conducted through the various 
sections of the works by Mr. Lister and histwosons, Having 
inspected all that could be seen in the time at their disposal, the 
party were then hospitably entertained by Mr, aad Mrs, Lister at 








court judges has pointed out to the Khondda colliers the necessity 
of extreme care in preparing for the probabilities. At the end of 





many trades is bright, and present employment as brisk as possible ; 
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BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, J. Mech. E. 
When an t 


J vunticat abroad the name and address of 
the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtarned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given ia the aah 4 application; the second date at the end of 
the abridgment is the date of the adverti t tance of the complet 
speci fication. : . ‘ 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to tha grant of a Patent. 


STEAM ENGINES AND BOILERS. 


17,104. August 4th, 1994.—IMPROVEMENTS RELATING TO APPARATUS 
¥OR CONSUMING SMOKE IN STOVES AND Furnaces, C../. /touz, 

12, Rue Doudeauville, Paris. 
This invention has for its object to obtain complete combustion 
of all the gases and smoke given off from thefuel. This is effected 
by the admission of air in suitable proportions, and its mixture 
with the gases and smoke to be consumed, by employing a very 
high temperature for this mixture, and by ensuring the contact of 
the smoke with flames, constituting a blowpipe arrangement in a 
medium maintained by these flames at a temperature which is con- 
stantly higher than that of the principal furnace. This apparatus 
comprises one or more secondary combustion chambers arranged 
next the principal furnace, in which direct communication of each 
of these chambers is effected with the principal furnace by the 
intermediary of an aperture formed above the grate in the incan- 
descent zone of the fuel, and occupying the entire length of the 
chamber. Admission into each secondary combustion chamber of 
the gases and smoke from the principal furnace, mixed with air, is 
effected through an opening opposite to the discharge opening of 
the furnace. here are twenty-five figures. Fig. 1 is a section of 
this furnace. The principal furnace a is closed completely behind 
a wall 4, rising as far as the battle. In this wall 4 are formed 
apertures d, which open into spaces ¢, the walls of which are of 
refractory material; these spaces constitute the secondary com- 
bustion or re-ignition chambers. The width of the openings d is 
equa! to that of the chambers e, They serve to place in communi- 
cation the incandescent zone of the fuel and the re-ignition 
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chambers ¢, The openings d are inclined in such a manner as to 
retain the fuel, and prevent it from falling into the chambers e, 
when charging takes place, Upon each side of the principal furnace 
«there proceed flues /, opening out of this furnace ata higher level 
than the fuel upon the grate, and terminating by orifices in the re- 
ignition chambers e, at a level lower than that of the apertures d. 
These flues f serve to conduct into the re-ignition chambers « the 
gases and smoke formed in the principal farnace a. In the feet of 
the furnace there are likewise formed flues g, serving to conduct 
to the gases and smoke the secondary air necessary for their re- 
ignition. These flues y open in front of the furnace, and at the 
other end terminate in the flues /, a little before these latter them- 
selves open into the re-ignition chambers ¢, in such a manner that 
the gases and smoke to be rekindled are mixed with air at the 
moment at which they enter these chambers ¢; registers / are 
arranged upon the front of the furnace at the entrance to the flues 
g, for the purpose of regulating the admission of secondary air. 

screen i of refractory material is arranged above the re-ignition 
chambers ¢ and the fire bridge ; this screen rests, on the one hand, 
upon refractory bricks embedded in the wall /, and, on the other 
hand, upon supports mounted upon the fire bridge. The screen i 
serves to retain the heat within the chambers e¢, and to cause the 
flames to impinge above the fire bridge before they follow their 
ordinary bath, in such a manner that these flames occupy the 
entire section of these chambers, so that the smoke is unable to 
leave these chambers without having encountered the flames.— 
July 6th, 1905, 


25,313. November 21st, 1904,—IMPROVEMENTS IN THE CYLINDERS 
AND PISTONS, OF STEAM ENGINES, IN WHICH THE STEAM 
VALVES ARE CONTROLLED BY LINK MECHANISM, Robert 
Eltringham, 17, Fourth-avenue, Heaton, Newcastle-on-Tyne. 

The object of this invention is, in those engines, chiefly loco- 
motive, in which the steam valves are controlled by link mechanism, 
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to reduce the back pressure on the piston by keeping the exhaust 
open for a longer time than is possible with the present arrange- 
ment, at certain positions of the link. This is effected by admit- 
ting the steam to the cylinder through valve-controlled ports at 
its ends, and exhausting through a central port opened and closed 
by the piston in its stroke. There is one figure, which is a 
section of the cylinder in the axial central plane. The cylinder A 
has a steam port B at each end for the admission of steam only. 


steam through pipes S, and are both connected to the rod E. The 
exhaust port C is always open to the atmosphere or condenser. 
The piston is a composite one, being formed of two narrow pistons 
H and J joined together by a trunk K, leaving a large annular 
space between the trunk and the cylinder wall. The length of 
the piston is equal to the stroke, less the width of the exhaust 
port C. Flanges R are provided on the trunk to act as guides to 
spindles N provided at each end with valves L and M opening 
outwardly, the length of the spindle being such that when the 
one valve is closed the other is full open. Springs Q of equal 
strength are fitted to each spindle between the flange R and the 

P, so that without pressure in the cylinder the valves L 
and M remain half open. When the piston H J K has reached 
one end of its stroke, it is evident from the drawing that one side 
of the piston is open to the exhaust as soon as the exhaust port is 
uncovered. When steam is admitted to the front side of the 
piston, which will take place a short time before the end of the 
stroke is reached, depending upon the amount of lead in the steam 
valve D, the valves L in front of the piston H will be closed by the 
pressure, and those in the piston J will be opened. The rear side 
of the piston will be open to the exhaust C for nearly the whole of 
the forward stroke, as although the piston J passes over the 
exhaust ports, the latter still communicates with the exbaust C 
and the annular space between the pistons through the open 
valves M.—July 6th, 1905, 


1642. January 27th, 1905.—IMPROVEMENTS IN THE FIRE-BARS OF 
FURNACES FOR STEAM GENERATORS AND THE LIKE, Joseph K. 
Broadbent, 4, Islington-square, Salford. 

These improvements relate to the fire bars of furnaces in steam 
generators especially intended for the consumption of fuel of an 
inferior quality, and the object of the invention is to dispose the 
rocking bars upon or within the bearer bars that they may rock in 
two or both directions and to dispense with the bar bearing. There 
are nine figures. Fig. 1 shows in plan one of the improved bars in 
place. Fig. 4 is a cross section on a larger scale of the same bar 
shown tilted. A fire-bar A is formed with a number of transverse 
openings B extending nearly across the bar, and with projections 
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C along its edges, the projections on one edge of the bar being 
opposite the recesses between projections on the other edge of the 
same bar, so that projections on the edge of the one will fit into 
the recesses on the edge of the next bar. The bearer bars D are 
formed with cast or other lugs or projections E arranged opposite 
to each other. The bars rest in recesses F, and each end of each 
baris provided with a cam or projection G to guide the bar back 
into its rest position. The fire-bars may be rocked or tilted by a 
longitudinally movable duplex bar H, engaging with lugs J. By 
moving the bar H in one direction or the other the fire-bars are 
tilted. By this method of connection with the operating bar H 
and the bearer bars D any fire-bar may be directly removed or 
placed within the grate without disturbance of the other fire-bars. 
—July 6th, 1905. 


ORDNANCE. 


18,504. August 26th, 1904.—IMPROVEMENTS IN SIGHTING GEAR 
¥YOR ORDNANCE, Sir W. G. Armstfong, Whitworth and Co., 
Limited, and Herbert G. Hadcock, of E!swick Works, New- 
castle-on-Tyne. 

The object of this invention is the provision of mechanism for 

compensating and correcting the errors of ordinary sights, which 

arise when the axis of the trunnions round which the gun revolves 
for elevation is inclined to the horizontal plane. Errors occur, as 
is well known, both in direction and elevation by the ordinary 
methods of gun-laying, which this invention is intended to correct. 

There ave twelve figures. Figs. 7 and 8 show the mechanism 

employed to correct the errors. On one of the trunnion ends a is 

hinged a coupling-piece },, the axis }1 of the hinge being always 
parallel to the axis of the gun. This coupling-piece has a horizon- 
tal arm at right angles to the axis of the hinge, and is free to 
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revolve in the socket ¢!, which is formed on a vertical pillar c, on 
the top of which the sights d for direction are fixed. The coupling- 
piece } forms a universal joint, and allows the pillar c to be moved 
and adjusted, to a limited extent, in any direction until it is ver- 
tical. The bottom of the pillar c fits on a pivot pin e, round which 
the pillar can revolve to a slight extent. The -pivot pin is fitted 
to aspirit level—not shown—and it can be adjusted = means of 
curved ares f and g and screws f! g? until its axis is vertical. The 
axis of the vertical pivot ¢, the axis of the trunnions a, and that of 
the horizontal arm / all meet in a point. As shown in the figures, 
the axis of the horizontai arm } coincides with the trunnion axis a. 
On the gun being elevated, the horizontal arm revolves in its 
socket in the pillar. No motion is communicated to the pillar, 
which, together with the sights, remains stationary. When the 
axis of the trunnions a is inclined to the horizontal, it is also 
inclined to the arm }, and on the gun being elevated the arm 6 
revolves in its socket cl, but it also at the same time communicates 
a slight rotary movement to the pillar round the vertical axis, and 
thus to the sightsd. The horizontal deviation which the gun 
makes when elevating is exactly equal to the deviation of the sight 
round the vertical pivot, and thus correct laying of the gun for 





TURBINES. 


27,324. December 15th, 1904.—IMPROVEMENTS IN TURBINES, 
Alfred J, Cooper, 43, Castle-street, Liverpool. 

The object of this invention is to provide an engine which is 
simple in form and construction, inexpensive to make, and at the 
same time efficient as regards consumption of steam. There are five 
figures, Fig. 1 isa sectional elevation jn the axial plane. The rotary 
barrel a within the casing o is mounted on the shaft i supported in 
bearings ;. The cylinder o has two steam tangentially disposed 
inlets p, one at the upper part and the other at the lower, and 
exhaust branches 4 at each end. Each end of the cylinder has a 
chamber or space 7, to which the exhaust branches are connected. 
The b'ades 4 form channels or conduits ¢ witha dividing wall 
between them in the centre of the barrel, The form of the blades 
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b which receive the impact of the steam from the steam nozzles p 
is a sbarp curve on each side of the dividing wall, and the steam 
flowing into the engine is directed tangentially on to and towards 
the barre! proper, and at the same time by the curves of the blades 
it is guided outwards right and left, so that its direction of flow is 
changed. The conduits c and the blades / are shallow at the point 
of entrance of the steam, and they increase in depth towards the 
edge of the barrel, so that as the steam expands the area acted 
upon by it increases, and it is freely discharged at a relatively slow 
velocity into the end chambers 7, By the direction and curve of 
the blades the steam tends to drive into the angle at each side of 
the division, giving an effective impact pressure, while at the same 
time very little negative effect is caused upon the leading surface 
of the next blade.—Ju/y 6th, 1905. 


INTERNAL COMBUSTION ENGINES. 


17,512. August 11th, 1904.—IMPROVEMENTS IN AND CONNECTED 
WITH THE VAPORISERS AND CARBURETTERS OF INTERNAL 
CoMBUSTION ENGINES, Frederick R. Simms, Welbeck Works, 
Kimberley-road, Willesden-lane, Kilburn. 

This invention is applicable to motors using a mixture of air and 
either petroleum oil or petrol vapour as the motive fluid, and the 
chief object is to maintain the vaporiser at a uniform tempera- 
ture, There are five figures. Fig. 1 is a part sectional elevation. 
a a) are the cylinders of the engine, } is the vaporiser, and ¢ c! are 
the two exhaust pipes for conducting the exhaust gases to the 
vaporiser. d is a by-pass pipe in communication with the pipe c, 
and ¢ is the valve controlling admission of exhaust to the by-pass. 
The valve ¢ is of the hinged type, and is intended to be operated 
by the governor. The governor controls the valve in such a way 
that the whole of the exhaust gases may pass from the cylinder a 
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to the vaporiser, but the quantity is variable. More or less pro- 
ducts are permitted to pass, according to the speed of the engine, 
and more or less of the gases being in this way diverted from 
the vaporiser prevents its temperature rising above a pre- 
determined point. fis the pipe leading from the vaporiser to the 
cylinders for supplying the mixture of petroleum vapour and air, and 
g is the pipe for supplying a mixture of petrol vapour and air 
from the carburetter hk. 7 is the valve for cutting off and varying 
the supply of either of the mixtures, the valve moving in the 
casing j, which is in communication with the pipes f and g. ,! is 
the inlet to the cylinders. The portion / of the valve ¢ when 
rotated serves to cut off the supply of petroleum or petrol mixture. 
A second jet or nozzle, not shown, is fitted to the vaporiser J to 
supply oil.—Ju/y 6th, 1905. 


CENTRIFUGAL FAN. 


7050. March 23rd, 1904.—IMPROVEMENTS IN OR RELATING TO 
CENTRIFUGAL FANs OR Pumps, Samuel C. Davidson, Sirocco 
Engineering Works, Belfast. 

This invention aims to improve the efficiency of rotary fans 

wherein the air enters the centre of the fans axially, and is dis- 

charged therefrom circumferentially against a certain degree of 

back pressure or suction resistance. There are ten figures. Fig. 1 

is a section in a central plane. A is the fan shaft, B is the hub of 

the fan wheel, C an annular disc-like extension. E are vanes or 
blades riveted at the ends E! to an annulus or dise D, which is 
fastened to the extension C. F is an annulus riveted to the ends 

of the blades E. The outer circumference G of the annulus F 

corresponds with that of the annulus D. H indicates the inner 





direction is obtained when the trunnion axis is inclined.—Jwly 6th, 





The valves D in the valve chamber F control the admission of 


edges of the annulus F and the circumference of the eye or intake 
opening Q of the fan, J is the outer margin of the circle described 
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by the inner edges of the fan, and blades E circumference of a 
cylindrical zone space Z. The dotted line K is the interior circum- 
ference of the cylindrical zone space Z. The radial depth of the 
space Z, bounded by the circles J and K, is relatively shallow as 
compared with the diameter of the central intake opening 0 in 
the annulus F. This construction is adapted for a large volu- 
metric output against low resist If the space Z were deeper 
the fan would be adapted for a smaller volumetric output against 
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higher resistances of back pressure or suction. By the construc- 
tion shown, the air entering the fan through the opening has an 
axial flow which must necessarily change to a radial direction to 
pass outward to the blades through the zone space, which exists 
as an unobstructed space between the circumference of the inlet 
opening and the circle described by the inner edges of the blades. 
This space and the absence of any impediment to the outward flow 
materially enhances the mechanical efficiency of the fan in regard 
to the power absorbed for a given duty.—Ju/y 6th, 1905. 


MISCELLANEOUS. 


11,767. May 2lst, 1904.—ImPROVEMENTS IN FLoatTinc Docks, 
Alfred Mehlhorn, 3, Katharienenst-asse, Dictrichsdorf by Kiel, 
Germany, and Philipp Von Klitzing, 97, Werfstrasse, 
Neumuhlen by Kiel, Germany. 

Floating docks as heretofore constructed possess the followi 
drawbacks :—(1) The pumping work is much greater than shoul 
be required to raise a ship ; (2) the stresses in the structure are 
considerably larger whilst the dock is being raised than after the 
entire load is lifted. Of these drawbacks the first—the heavy 
pumping—arises owing to the great difference between the interior 
and exterior water levels, as the water entering, under considerable 
head, in sinking must be pumped out to the same level when lifting 
the dock. The second drawback—the excessive stresses—arises 
from the fact that the stresses occasioned by lifting the load are 
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increased by high hydraulic pressures. In this invention these 
drawbacks are obviated by providing one or more chambers in the 
pontoon, the chamber or ch Ss communicating by means of 
suitable openings or valves with the exterior water in such a manner 
that when the dock is lowered the air enclosed in the chambers is 
compressed, and consequently, on raising the dock, is able to assist 
in expelling the water which bad previously assisted the sinking 
operation. There are two figures. Fig. 1 is a cross-section. The 
chambers ¢ and ¢ are first filled with water when the dock is to be 
sunk, whilst the air contained in the chamber or chambers a, which 
communicates with the exterior water through the pipe /, is com- 
pressed by the water entering therein until the internal and exter- 
nal pressures are balanced. When the dock is to be raised, the 
chambers } and ¢ are pumped out, and the chamber a, owing to 
the expansion of the compressed air contained therein, will be auto- 
matically emptied. .In order to prevent the air from being 
exhausted from the chamber a, it is connected with the exterior air 
by an automatically opening and closing device, which consists of 
an air pipe g, extending to the bottom of the chamber c, and con- 
nected to the pipe f. On sinking the dock the interior air is auto- 
matically cut off from the exterior air by the water, whilst on com- 
pletely emptying the chamber a the outer air is admitted to the 
chamber through the pipes f, g.—July 6th, 1905. 











SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


794,305. FLooR GRINDING AND POLISHING MAcHINE, G. Lyon, 
Chicago, Ill.—Filed December 7th, 1903. 


(794,305) =, 





This is a machine for grinding and polishing mosaic and other 
floors. Rotating rollers are used for this purpose, worked by an 





A central jack is used to lift the machine and 


explosion engine. 
There are twelve 


allow it to be turned round into a new position. 
claims. 
794,014. Stop Vatve, J. Hopkinson and R. Kilburn, Huddersfield, 
England.—Filed December 27th, 1904. 
This is a double stop valve, the action of which is quite clearly 
shown by the engraving. A right and a left-handed screw are used 
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to work the valves on to and off the faces. In order to secure 
accurate seating, one screw is driven by a spring slip clutch, such 
as that used in tapping machines, There are three claims. 


794,092. APPARATUS FOR THE MANUFACTURE OF STEAM BOILER 
FURNACES AND FL uss, £. Gearing, Sores cad W. Rain- 
forth, Leeds, England.—Filed March 12th, 1904. : 

This is one of four patents taken out by Messrs. Gearing and 






































Rainforth. The principle involved is the making of corrugations 
first, and then compressing these corrugations sideways, as shown in 
the section of a furnace tube. The compressing gear is worked by 
knuckle joints. There are seventeen claims, 


794,167. Lusricator, W. B. Featherstone, Toledo, Ohio.—Filed 
October 25th, 1902. 

This is a force feed lubricator, in which the pressure in the 
exhaust is used to draw the lubricant to the place where it is 
required. The lubricant is contained in a vessel closed to 
the outer air; a conduit extending within, and from near 
the bottom toward the top of the reservoir, has an intake 


SS 
S 


S 


for lubricant near the bottom of the reservoir. There is a 
valve chamber in the conduit and a weighted valve in the 
valve chamber adapted normally to close the conduit against the 
weight of the oil column in the reservoir; a two-way elastic-fiuid 
conduit is adapted to connect the upper interior portion of the 
crank case, cylinder, or exhaust of a gas engine with the 
lubricator. There are five claims, 


794,248, ENGINE ror CoaL-cuTTING MAcuHINES, J. G. Patterson, 
Manchester, England.—Filed April 14th, 1903. 

The single claim runs thus :—In combination, a pair of cylinders, 

a double piston in each cylinder, a piston-rod for each piston, ard 


a cutting tool for each piston-rod, the said cylinders having an 
inlet port common to both and ports which convey air under 
pressure alternately behind the opposite ends of the piston, and 
ports which convey the air in one cylinder to the opposite end of 
the other cylinder, 





794,199. Vertical BorLer, 7, Suzuki, Sunzmura, Japan.— Filed 
March 3rd, 1905. 
The construction of the boiler will be easily gathered from the 












































drawing. The flame rises through a central flue, and distributes 
itself among vertical water tubes, returning again at the upper part 
of the tube-box, There are sixteen claims. 


794.275. Means For Startina Gas Enaines, W. J. Bell, Los 
Angeles, Cal.—Filed March 11th, 1904. 

A powerful spring is wound up and remains wound up while the 
engine is running ; when it is released it starts the fly-wheel, There 
are five claims. The third runs as follows:—In a gas engine 
starting device of the character herein described a main operating 
spring workably secured to the crank shaft of the engine and 
arranged to be wound up thereon and an excentric mcunted on 
said shaft and provided with an excentric strap carrying an arm 
projecting therefrom, to which is pivotally secured one member of a 
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bell-crank lever, the said bell-crank lever pivotally mounted on 
dise revoluble on said shaft, the ratchet toothed case-pawl M engag- 
ing the ratchet and pivotally mounted on the lesser arm I” of the 
ve psec lever, the said pawl having on one end a tooth engaging 
point and carrying on the other end a spring-holding rod R; a 
coiled spring on said rod, the said spring being compressed, its 
inner end pressed against the rod S$ and its outer end pressed 
against the yoke P, the yoke P pivotally mounted on the lesser 
arm of the bell-crank lever coaxially with the pawl M, the said 
yoke carrying on its outer end spring-engaging luge T. adapted to 
pass one on each side of the main spring, substantially as herein 
shown and described. 


794,312, 
Akron, Ohio,—Filed September 26th, 1904. F 

In this invention the piston is made in two parts, an inner and 

an outer, The central portion carries a yoke and springs, If the 


CATARAET-CYLINDER AND Dasupot, M, A. Replogle, 
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pressure rises, the springs yield and allow the separate parts of the 

iston to cover each other, and so provide an opening through 
which the fluid under compression can move. The spiral springs 
thus regulate the action of the dashpot. There are eleven claims, 


794,886. FURNACE-CHARGING APPARATUS, R. Baggaley, Pittsburg, 
Pa.—Filed May 7th, 1904, 














This patent is for the use of a charging spout fitted with a 
movable protecting sleeve at the lower end. There are three 
short claims. 
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THE LIEGE EXHIBITION. 





From week to week we illustrate and describe in our 
pages machinery exhibited at Liége and presenting points 
of novelty for ourreaders. Of the Exhibition itself taken 
as a whole and the lessons which it can convey, we have 
as yet said nothing. This article is intended to give some 
information on these points, which may not, we think, be 
found wanting in utility alike for the visitor and for those 
who are not going to the great manufacturing centre of 

ium. 
Bele tixhibition is lke sll exhibitions in its general 
characteristics. Small as it is by comparison with the 
great displays of Paris and St. Louis, it yet covers a great 
deal of ground—no less, indeed, than about 750,000 square 
yards, or, Say, 155 acres. The buildings covera floor space 
of 130,000 square yards, or in round numbers 28 acres. 
Of this the machinery hall occupies 32,000 square yards, 
or over 6$acres. Thirty-two nationalities are represented 
by 14,000 exhibitors, and there are ninety-eight “ palais ” 
or pavilions. In the grounds up to the end of June the 
Exhibition was unfinished, particularly in the matter of 
roads and paths—just those things most essential to the 
comfort of all concerned—but to all intents and purposes 
it is now as complete as it will ever be. The river Meuse 
runs through the grounds, and is crossed by a handsome 
bridge adorned with some very daring colossal statuary 
of river gods and water nymphs. A service of street 
tramcars from the city and railway stations is maintained 
over the bridge up nearly to the principal entrance to the 
great central hall, admission tickets being sold in the 
tramcars, an exceedingly convenient arrangement. A 
narrow gauge “ circular” railway maintains communica- 
tion inside the park, and possesses special interest in that 
the cars by Decauville Ainé, are propelled by petrol 
engines, which do their work very well indeed—so well 
that it is difficult to avoid seeing here a powerful rival in 
the immediate future for the electric tram line with its 
enormous first cost and lack of flexibility. 

Entering the principal hall, the visitor is certain to be 
struck with the extreme beauty of the art exhibits of all 
kinds—furniture, china, glass, dress, and textile materials. 
We see at a glance how prominent is the part that Belgium 
is now taking in this class of work. Again, a very con- 
siderable space is devoted to printing of all kinds, 
coloured lithographs, book illustrations, colour printing of 
every kind, bookbinding, kc. We no longer wonder that 
this branch of trade has drifted so largely into continental 
factories. At every turn we find productions— 
German, French, or Belgian—which make us think, 
and the thought is not always pleasant. Some- 
how or in some way excellence is favoured, and it must 
be favoured by the purchaser as well as by the manufac- 
turer. If dainty devices of all kinds could not be sold, they 
would not be made. A great deal too much has been said 
and a great deal too much importance has been attached 
to technical education, which has really very little to do 
with the matter. National tastes and likings are not the 
result of education alone of any kind, but of far 
more subtle influences; and there is reason to believe 
that the way in which money is spent, the direction 
which outlay takes, is determined by considerations as yet 
very imperfectly understood. Why, for example, will 
the Belgian or French manufacturer spend nearly 50 per 
cent. more on an engine for driving his mills than can be 
extracted from the English millowner? We fear that 
little would be gained if we discussed this recondite 
question at greater length ; but account should always be 
taken of it > those who criticise British engineers and 
manufacturers in general, 

The contents of the great machinery hall are dis- 

tinctly disappointing in certain respects—in none, 
perhaps, more than in the apathy displayed by visitors. 
There has certainly been so far no crowding. Indeed, 
for the greater part of the June days, possibly not 
more than a dozen persons were to be seen looking 
at the machinery in motion. Possibly this was in part 
due to the heat of the weather, but, so far as we have 
seen, the visitors, particularly the Belgian visitors, 
crowded the gardens, the art gallery, and the restaurants. 
One pavilion, devoted to women’s work, was never 
empty. Here girls are to be seen making those artificial 
flowers for whose wonderful perfection Brussels still 
retains a high reputation, and carrying on a dozen other 
trades under the eyes of a continually renewed crush of 
visitors. Be the cause what it may, evidently the 
machinery section was not very attractive to any but 
those who were bent on business or instruction. 
Curiously enough, little care seemed to be taken 
to push trade. Many of the stands were left 
without representatives. At others were to be found 
only the men in charge of the machinery, who 
sometimes spoke nothing but Flemish, and yet more 
often were not competent to give any useful information. 
Up to the middle of July there was scarcely any litera- 
ture forthcoming—none of the circulars or printed 
descriptions, which are usually regarded as inseparable 
from an exhibition. Furthermore, the old insurmount- 
able difficulty of making a foreigner punctual turned up 
continually. No one in the Exhibition seems to think it 
necessary to be nearer to the time of an appointment 
than half an hour or so. It isto be said inthe exhibitor’s 
favour that if you are the delinquent he in no way loses 
his temper or apparently feels the smallest annoyance. 
_ A noteworthy feature of the machinery hall is the way 
in which large gas engines appear to be supplanting steam. 
It is not easy, at first sight, to tell whether we are looking 
at a gas or a steam engine, because the former are now 
made with drop valves and dashpots, and trip gear, closely 
resembling the very latest modifications of steam engine 
preciice. 

One of the most interesting engines shown is a vertical 
three-cylinder Diesel, of 500 horse-power, exhibited by 
Carel Fréres. This is a very fine piece of work, which 
will maintain the high reputation of the makers. There 
are two great winding engines exhibited, which occupy 





more space than any others in the Exhibition. One is 
shown by the Société de la Meuse, and the other by 
J.J. Gilain et Cie., Tirlemont. Both of these are fitted 
with flat rope drums. The ropes, too, are of hemp. The 
Gilain engine will wind eightcorves at a time from a depth 
of 1500 yards. This use of flat hemp ropesis, in a sense, a 
reversion; but outside Cockerill’s works at Seraing we 
believe that the round wire rope and conical drum have not 
found much favour in Belgium. Indeed, a great deal can 
be urged on the side of the flat rope. The cost ofadrum 
is very small compared to that of a cone, and the weight 
is much less. The flat rope carries its load direct to the 
main shaft, nothing being wanted but a spider to prevent 
side slipping and lay the rope properly ; whereas eve 
portion of the cone must be made of sufficient Tater 
to transmit the load of the rope and corves to 
the main shaft. With these splendid engines before 
our eyes, it is easy to believe that as the advocates of 
the flat rope say, the conical drum is an entire mistake. 
As we are illustrating from time to time the most note- 
worthy steam and gas engines exhibited, we need say 
nothing more now than that, while design and work- 
manship are on the whole as good as they have ever 
been, no remarkable advance has been made, and in some 
engines there is room for criticism. Thus, there isa very 
fine tandem steam engine by Prudhome, of Huy, which 
has drop valves working very noisily. On the whole, 
whether as regards numbers of engines shown or evidence 
of improvement, the display is somewhat disappointing. 
It is not easy to see that any important advance has 
been made since Diisseldorf; and there is nothing in 
metallurgy to parallel the magnificent display of Krupp’s 
firm at the German Exhibition. 

There is a very large display of machine tools, mostly 
excellent, but with two or three exceptions we have failed 
to find anything calling for special notice. 

Beyond question the finest display is that of loco- 
motives and rolling stock. All that is latest and best in 
continental practice is to be seen. Most of the loco- 
motives are gigantic. No other word will describe them. 
The continental loading gauge being much wider and 
higher than ours, a free hand is given to the designer; 
and when we stand in front of some of these huge 
machines, the narrow base on which they rest—4ft. 8}in. 
—appears to court disaster, and we marvel howit is possible 
that vehicles so top-heavy can run at very high speed with- 
out toppling over. We agree with a correspondent who 
said last week, in commenting on the Loughor accident, 
that any one who saw the Belgian engines would admit 
that a high centre of gravity cannot mean danger. 
Weight, indeed, seems to be piled on anywhere without 
consideration for the consequences. There is, for 
example, a vast engine, fitted with a Schmidt superheater. 
The contents of the smoke-box would to all appearance 
load an English goods wagon. Of course, it must not be for- 
gotten that Belgian locomotive engineers are accustomed 
to a splendid road, the rails weighing about 104 1b. to the 
yard. All the coaching stock exhibited is very good, 
well designed, and well put together. The builders have 
opportunities not afforded to our firms, in that the greater 
width available gives more space for corridors and greater 
width in the compartments. It is worth mention that 
though at Belgium now the first class has become almost 
extinct, only two classes, second and third, are to be 
found in all trains but the very few called “de luxe,” 
and the only difference is that the first-class compartment 
is upholstered in white instead of red. 

In a small pavilion, all to itself, is shown the beautiful 
sleeping car for the Siberian Railway, which we have 
come to look upon as a species of peripatetic advertise- 
ment. Its presence in Liége is not at the moment 
without an element of irony. We have only to consider 
the nature of the work done during the last twenty-two 
months on the railway, and the position of Vladivostock, 
to perceive the want of congruity between the luxurious 
vehicle and the conditions prevailing on the line for 
which it is intended. 

Agricultural engineers will find a visit to the agricul- 
tural pavilion repay them. It must not be forgotten that 
Belgium is an intensely agricultural country, and nowhere 
has the art of getting all that is possible out of land 
been more successfully practised. It is true that the 


majority of the holdings are small, but this does not’ 


appear to affect the trade in engines, thrashing machinery, 
dairy utensils, and implements of various kinds. At all 
events, French engineers have found it worth their while 
to exhibit rather freely at Liége. Three typical displays 
are made by the Société Francais de Matériel Agricole 
et Industriel, a limited company with a capital of 
2,500,000f., or £100,000, with works at Vieron, Cher.; 
E. Beaupré, of Montereau, Seine et Marne; and 
Albaret Laussedat et Cie, of Rantigny, Lian- 
court, Oise. The first of these shows excellent 
thrashing machines, for which it appears to have 
carried away a multitude of prizes, including no fewer 
than 307 gold medals. The finishing machine is extremely 
like the non-finishing machine, the additional screens 
and blast being put inside the “box.” The framing is 
very solid and strong. 

M. Beaupré’s exhibits are peculiarly interesting, 
because he makes a speciality of a thrashing machine 
which is worked by an oil engine. The engine is placed 
at the back of the machine, and varies in power from 
1} to 8 horses. It is enclosed in a sheet iron chamber, 
and it is claimed for it that it does not require more 
than 25 litres of cooling water for a whole day’s work. 
at 6 horse-power. We are told, further, that the number 
of these machines already sold is so great that the makers 
have a wide experience, which has enabled them to over- 
come many difficulties and supply just what is wanted. 
Many of our readers will, no doubt, remember that a 
thrashing machine combined with a steam engine was 
exhibited at a Royal Agricultural Show in this country 
more than thirty years ago. It had a vertical boiler, and 
worked fairly well. It was held, however, that a boiler 
actually inside a thrashing machine was a perilous com- 
bination, The French exhibitor claims that as he made 









his first machine in 1895 he is before all other makers. 
This may be true, possibly, of the oil engine combination, 
but it is not true of the combination of motive power 
carried on the same wheels as the thrashing machine, for 
the reason stated above. 

The third firm shows portable engines and thrashing 
machines, the latter well designed and well made. The 
price of the large finishing machine—10 horse-power, 
with a drum speed cf 1000 revolutions per minute—is 
4400f., or £176. Unless chain elevators are ordered, 
centrifugal elevators are used. The portable engines are 
precisely similar to those exhibited at Paris six years ago. 
The boilers have a vertical cylindrical fire-box. Phere 
are two fly-wheels. The engine is made up on a bed- 
plate, which is bolted to the boiler frame, and all the 
pipes are outside. We presume that this type of engine 
gives satisfaction, but it does not supply much evidence’ 
of progress, and we cannot believe that it is very econo- 
mical. It is, however, well made and strong. Our 
readers can compare prices with their own. The 6 horse- 
power French engine is catalogued at £168, and the 
13 horse-power engine at £264. The powers given are 
indicated, not nominal. 

There is a very considerable display of dairy machinery, 
and the latest novelties in apparatus for sterilising milk 
are shown, notably by M. Gaulin, of the Rue Michel 
Bizot, Paris. Just at the moment when medical men have 
satisfied themselves that sterilised milk means death to 
babies, it is interesting to observe that M. Gaulin 
claims to have got over all objections. The milk is put 
into bottles, which are then raised in the apparatus to 
precisely that point above 212 deg., or 100 deg. Cent.; 
which will destroy bacteria, without coagulating albumen, 
or denaturising the milk. Whether this claim is or is 
not substantiated in practice we cannot say. According 
to the exhibitors, if the instructions which they give are 
exactly carried out, the milk, after sterilisation, cannot be - 
distinguished from ordinary new milk. 

The principal lessons to be drawn from the Liége 
Exhibition are much the same as those taught by Diissel- - 
dorf—namely, that skill and energy are prominent features 
in the commercial and engineering enterprise of our con- 
tinental rivals. We have failed to find any marked 
evidence that superior education plays an important part. 
Nothing, so far as we have gone, goes to show that work 
is done in Belgium which is really better in any way than 
that which can be had for rather less money in this 
country. While there is no evidence whatever of that 
“hustling ” about which Americans talk so much, there 
is, we think, evidence of more earnest application, longer 
hours, and less desire for relaxation—in few words, more 
earnest purpose; and there is, on the other hand, as we 
have said, more willingness than exists in this country 
manifested by purchasers to have the best possible at any 
price. Whether this latter trait is or is not a result of 
technical education we are not prepared to say. 
Belgians assert that it was always a national trait, long 
before technical education was instituted. 

Finally, we may add that the Exhibition is well worth 
a visit, and particularly by English engineers. They 
cannot well see the Exhibition without forming some 
acquaintance with Liége, and they will find it a city 
whose progress is in all respects noteworthy. Those who 
have never before seen Liége, and those who visit it 
after an absence of a few years, will alike find food for 
reflection; and it must not be forgotten that Belgium, 
notwithstanding the protective tariff, is in many ways 
the most large-minded customer we have on the Con- 
tinent of Europe. The Government and municipal 
contracts are let as freely to British folk as to Belgians, 
The only condition is that adequate security shall he 
given that the contract will be properly carried out. 








LINKS IN THE HISTORY OF THE STEAM 
ENGINE. 


Amonest the interesting objects included in the loan 
collection of scientific apparatus exhibited at South 
Kensington in 1876 was a print representing “The Steam 
Engine near Dudley Castle, invented by Capt. Savery 
and Mr. Newcomen. Erected by ye latter 1712.” The 
print was then the property of the late Mr. Samuel 
Timmins, F.S.A., of Birmingham, and it is now preserved 
in the Central Free Library there. We gave an account 
of the engraving at page 389 of our issue of May 26th, 
1876, and we published a facsimile of it on the -28th 
November, 1879 (double-page Supplement), pointing out 
that it threw an entirely new light on the history of the 
steam engine. Since that time it has been reproduced * 
more than once, e.g., by Mr. Robert L. Galloway in “ The 
Steam Engine and its Inventors,” 1881, page 84, and not- 
ably by the late Mr. E. A. Cowper in a paper read by him 
before the Institution of Mechanical Engineers in 1883 
(Proc. Inst. Mech. Eng., page 599, Pl. 87). 

Although only one copy is known to exist, there seems 
to be no doubt as to the genuineness of the print, and it 
is now generally acknowledged that the joint labours of » 
Savery and Newcomen had resulted, so early as the year 
1712, in the construction of a self-acting steam engine. 
There is, or rather was, a similar print in the William 
Salt Library at Stafford, but in answer to a recent inquiry 
we are informed that it cannot now be found. 

We have now to lay before our readers the particulars 
of some old prints which we have recently unearthed at 
the British Museum. There appeared in the Daily Post 
of March 28th, 1726, the following advertisement:— 

“Whereas the famous and useful engine for raising 
water by fire will soon be at work at the York-buildings 
Waterworks in the Strand, there will on Wednesday 
next be published a true Draft of the same, as it is at 
work in the several Parts of Great Britain, and proper 
Explanation. Sold by John King at the Globe in the 
Poultry. Price One Shilling.” 7 

A search in the library revealed a print* engraved 


* Engine. The engine for raising water by fire (a diagram), s. sh. fel. 
[1750]. Press mark 1801 d 1(118*). The print was acquired by the 
Museum 2nd October, 1886. : : . 
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by Sutton Nicholls, entitled “The Engine for Raising 
Water by Fire,” measuring 23}in. by 20in.; it is not 
dated, but cannot be of the date—1750—assigned to it by 
the library authorities, even if other evidence were not 
forthcoming, as Nicholls is not heard of after 1740. 
There is no descriptive explanation, although reference 
letters are numerous; most of these, however, as well as 
some of the details, have been inserted in ink subse- 
quently to printing. 

We have not thought it worthy of reproduction in our 
columns, as a further search revealed another print,+ 
also engraved by Sutton Nicholls, with the same title, but 
bearing the date 1725; the engraved part measures 13}in. 
by 123in., and on either side, in letterpress, appears a 
detailed explanation. 

The correspondence in the title, the reference letters, 
in the detail of the engine and surroundings, as well as 
the fact that the sizes of the prints are in the same pro- 
portion as scales marked: on the top left-hand of both 
prints, convince us that they were prepared with the 
same end in view, that being for the advertisement cited 
above. Although from the adjuncts and the description 
the engine represented is for draining a mine, this is not 
inconsistent with the wording of the advertisement. The 
first-mentioned print may be an engraver’s proof, and 
never finished—possibly the plate was too large. 

The finished print which we now reproduce on page 131, 
it is believed for the first time, is probably the original from 
which Stuart prepared the Plate II.—and page 175— 
of his “ Anecdotes of Steam Engines.” It also bears a 
resemblance, except in the injection valve gear, to the 
drawings of an engine at Griff, in Warwickshire, given 
by Desaguliers — “ Experimental Philosophy, vol. ii., 
page 470—as having been erected in 1724. The print is 
therefore, in point of time, second only in importance 
to the Dudley Castle print, and merits careful attention. 
So far as we have been able to ascertain, it is unique. 
As the detailed explanation is the earliest description in 
letterpress of the parts of a steam engine, we reprint 
it in full. It runs as follows :— 

A Description oF THE ENGINE FoR RatsiInc WATER 
BY FIRE. 

A.—The Fire-place. 

B.—A large Boiler or Alembick, three parts full of 
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Water, the Steam whereof is confin’d by aclose Spherical 
Top, and kept of a due and uniform force. 

C.—A Brass Cylinder, whose Diameter is, more or less, 
according to the Depth and Quantity of Water to be drawn 
in such proportion that the Pressure of the Atmosphere 
upon the Area of its Base may overpoise, and raise the 
Pillar of Water with a proper Velocity. 

D,—The Pipe thro’ which the Steam passes from the 
Boiler into the Cylinder. 

E.—The Axis of the Regulator, that opens and shuts 
that end of the Pipe D within the Boiler; this regulates 
the whole Motion of the Engine, by permitting the 
Steam to ascend and push up, or suffer the Piston to 
rise, and confining the Steam when risen, in order to its 
Condensation, by an Injection of cold Water, which making 
a Vacuum there, the Piston is immediately depressed by 
the Weight of the Atmosphere. 

F.—A loaded Valve, which gives Vent to the Steam of 
the Boiler, in case it grows too strong. 

G.—Two Gage-Cocks with their Pipes, one of which 
goes down so far into the Boiler as to be 2 or 3 Inches 
above, and the other so far below the Surface of the Water 
therein when it is of a due height; these are to find the 
Excess or Defect of Water in the Boiler, it being of a due 
height when Steam is emitted by the shorter, and Water 
by the longest Pipe. 

H.—A Pipe fix’d to the Head of the Boiler, and call’d 
the Buoy-pipe, open at both ends, the lower end being 
a Foot or more below the Surface of the Water in the 
Boiler; within this Pipe is a cylindrical Buoy that 
swims upon the Water therein, and when the Steam in the 
Boiler is become so strong, as by its Pressure to force the 
Water up into the said Pipe; it then raises the Buoy, 
whose Shank 12. causes the Ballance R. and Inceptor 7 also 
to rise, and lifting the Notch 2. from 3. on the end of the 
Leaver 00, permits No. 13. (a Weight hanging thereto) to 





+ By some aberration on the part of the cataloguer, it is entered :— 
**A Description of the Engine for Raising Water by Fire (Lond.), s. sh. 
fol. 1725. Press mark, C 54, c. 12 (2)." It is bound up with a c>py of 
Isaac de Caus’ ‘‘ New and Rare Inventions of Waterworks,” 1704. 





fall so far, till thereby the Injecting-Cock at N. (the Axis 
of the said Leaver) is opened, by which an Injection of 
cold Water from the Cap of the Injecting-pipe being 
made, and consequently a Vacuum by the Condensa- 
tion of the Steam, the Pressure of the Atmosphere on 
the Piston brings down h. (the inner end of the grest 
Leaver) when one of the three Pins in the hanging Beam 
Q. that comes down with the great Leaver, takes hold of 
No. 1, one end of the Leaver 00, which, by the Fall of the 
Weight 13. at the other end of it, was raised, as above, 
somewhat higher than the Parallel of its Axis at N., and 
brings it down so far till the end 3. is raised up high 
enough to be again taken hold of by the Notch 2., at which 
time the Injecting Cock is thereby shut, and the Regulator 
E. is opened, as described under the Letter Q. 

I K—A Pipe and Cask, whereby the Boiler is supplied 
with warm Water from the top of the Cylinder. 

L.—The Shank of the Piston, whose lower part is a 
circular Plate in diameter near equal to the Cylinder, and 
closed thereto with Leather round the Edge, having always 
6 or 8 Inches of Water upon it, to prevent the Atmosphere 
from getting down, tho’ it easily moves up and down 
when the Steam is let into the Cylinder and takes off or 
countervails the Pressure on the Piston; it rises with the 
inner End of the great Leaver h, by a Counterballance on 
the other End hk 2, and when a Vacuum is made, it 
descends by the Weight of the atmosphere, and brings 
down the end of the Leaver hk with a Power capable of 
raising at the other end h 2 any Weight, not exceeding 














the Pressure of the Atmosphere, and permits it to rise 
with h, the inner end of the great Leaver, wherewith algo 
rises the hanging Beam Q, and by the Pin first mentioned 
shuts the Regulator, when the Steam being confined, and 
the Injecting-Cock shut, the Engine remains in this 
Posture until the Steam becomes strong enough by its 
Pressure to raise the Buoy in the Pipe H. and a new 
Stroke is begun; but if the Steam be strong enough, as 
it most usually happens, then, as soon as the Piston ig 
come to its proper. height, a new Stroke is immediately 
begun, and the Engine is almost in continual Motion, and 
hath made from 12 to 16, and sometimes 20 Strokes in a 
Minute, whilst H 2, the outer end of the great Leaver, 
worketh a Pump of 8, 9, or 12 Inches F seca and 
makes a Stroke of 7 Foot or more in Length. 

R—A Ballance, one end of which turns up a Pin, and 
the other end is fastned to the higher end of the Incep. 
tor 7; and to the lower end of this Inceptor is fastned 
the Ballance 11, which hath the Notch 2. under it; these 
rise and fall altogether by means of the Buoy in H, 
and serve to open the Injecting-Cock N, as described 
under the Letter H ; they serve also to keep the said Cock 
shut, when the Pin in the Beam Q. doth on its rising leave 
the end 1. of the Leaver o o, as described under the 
Letter Q. ; 

S—A Cup receiving the overplus Water from «, and 
conveying it into the Boiler. 

T—The Pipe carrying down the injected Water from 
the Cylinder thro’ an immerged Valve at v. 
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the Pressure of the Atmosphere, on a Cylinder of the 
Diameter made use of. 

M.—The Injecting-pipe, bringing down cold Water from 
the Cistern 9. 

N.—The Injecting-Cock, with its wheel, whichis opened 
and shut by 

O—A Small Leaver, and its quarter Wheel, whose two 
ends, No. 1 & 3, are alternately lifted up by the Engine’s 
Motion. : 

P—an Axis moving between two Standards, with its 
Shanks, No. 4, 5, 6, 8, & 9, and a Slider No 10, fix’d to 
the Spanner or Handle of the Regulator for opening and 
shutting it. 

Q-—A Beam hanging on the great Leaver, and moving 
with it up and down perpendicularly, opens and shuts 
the Regulator and injecting Cock by means of 3 Pins 
set higher or lower, as occasion requires, one of which 
Pins, as the Beam is going up (upon the Access of Steam 
into the Cylinder) takes hold of the Shank No. 8, one 
of those belonging to the Axis P., and raises it to such a 
height till the Weight 14 on the top of the Shank No. 9, 
gets beyond the Perpendicular of the Axis, when, by its 
own Gravity, it falls so far towards the Cylinder as the 
piece of Leather No. 15. will permit it, by which Motion 
the Shank 5, the end of which appears in the Draught 
at a Pin in the Slider No. 10, is removed, and the 
Shank 4 is brought down to take its place, and, striking 


against the said Pin, carries it away so far, and with it | 


the Slider, till the Regulator at E, to whose handle the 
said Slider ‘s fastned, is thereby shut, and the Steam 
confined in the Boiler; and by the same Motion the 
Shank No. 6, which in the Draught is slanting downward, 
is raised somewhat above the parallel of the Axis P, and 
lies ready to be taken hold of by another Pin in the 
hanging Beam Q, which, upon the Condensation of the 
Steam, as described under the Letter H, brings down this 
Shank so far till the Weight 14 is again brought beyond 
the Perpendicular of the Axis P. on the other side, when, 
by its own Gravity, the said Weight falls so far from the 
Cylinder as the piece of Leather 16. will permit; by that 
Motion the Shank 4. is again removed from the abovesaid 
Pin in the Slider, and the Shank 5. is brought to strike 
against it, whereby the Regulator is opened, at which 
time the Steam having a free Passage out of the Boiler 
into the Cylinder, and the Pressure upon the Surface of 
the Water in the Boiler being abated, the Buoy in the 
Pipe H. falls, and with it the Ballance R. and Inceptor 7. 
and the Notch 2. takes hold of the end 3. of the Leaver oo, 
by means of which the Injecting-Cock remains shut after 
the Pin in the Beam Q. doth (in rising) leave the end 1. 
of that Leaver, by which it was before shut, as described 
under the Letter H; at the same time also the Steam 
having free Access from the Boiler into the Cylinder, by 


its Force against the bottom of the Piston countervails | 


V—A Pipe carrying the waste Water from the Piston 
when it rises to the top of the Cylinder. 

W -A Pipe supplying the Valve z with Water from 
the top of the Piston. 

X—A Valve thro’ which the Steam forces out the 
air that passes into the Cylinder with the injected Water. 

Y.—A Valve letting out the injected Water, it being 
immerged in a Cistern of Water to prevent the Air from 
going up. into the Cylinder through it, when a Vacuum 
is made therein. 

Z.—A Cock supplying the Piston with Water from 
the Cistern 4. ‘ 

aaaa.—Four great Beams supporting the Engine and 
the Floor of the 'House. 

bc de.—The Ground-Floor of the House. 

f.—The Chimney. 

g.—A Cistern of Cold Water to supply the Injecting- 


pipe. et 

h:h2.—The great Leaver, moving on an Axis in the 
middle, to the inner end of which the Shank of the 
Piston is fastned by a Chain that hangs down from the 


Arch. 

i.—A Rod and Chain fixed to the outer end of the great 
Leaver, working Pumps ‘from the Bottom of the Mine. 

k.—A small Pump, supplying the Cistern g thro’ the 
Pipe mmm. 

u—A Windless, Axis, and Rope, whereby Men and 
Materials are conveyed up and down the Mine. f 

mmm.—A Pipe which by the little Pump / supplies 
the Cistern g with Water. 

Pp pp p.—The Ground-Floor before the Fire-place. 

q.—Steps going down to the Fire-place. 

r—A Pipe conveying the waste Water from the 
Cistern q. 

Saveral changes in the mechanical details from the 
Dudley Castle engine should be noted. The boiler is fed 
with a portion of the hot water coming from the bottom 
of the cylinder, or hotwell, thereby fixing a date for this 
advance in economy which is thus described by Desagu- 
liers (“‘ Experimental Philosophy,” vol. ii., page 481) :—“ It 
had been found of benefit to feed the boiler with warm 
water coming from the top of the piston rather than cold 
water, which would too much check the boiling, and 
cause more fire to be needful. But after the engine had 
been placed some years, some persons concerned about 
an engine observing that the injected water as it came 
out of the induction pipe was scalding hot, when the 
water coming from the top of the piston was but just 
lukewarm, thought it would be of great advantage to 
feed from the eduction or injected water, and accordingly 
did it . which gave a stroke or two of advantage 
t2 the engine.” Incidentally the latter statement is con- 


| firmed; the 10 or 12 strokes per minute of the Dudley 


engine have increased to “from 12 to 16, and sometimes 
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20 strokes in a minute ” in this print. There are also two 
gauge cocks to the boiler instead of one, so that both high 
and low water would be indicated. A dead-weight safety 
valve has also been added, but this is a device of very 
much earlier date. There is an independent jack-head 
pump for supplying the injection cistern instead of the 
plug rod acting in that capacity. The buoy floating in a 
pipe which dipped below the level of the water in the 
boiler, and controlled the injection cock, was evidently 
still in use, although, if we may trust Desaguliers 
(“ Experimental Philosophy,” vol. ii.), this had been 
improved upon as early as 1713; “they used before 
to work with a buoy in the cylinder enclosed in a pipe, 
which pipe rose when the steam was strong and opened 
the injection and made a stroke; thereby they were 
capable of only giving 6, 8, or 10 strokes in a minute, 
tilla boy, Humphry Potter, who attended the engine, 
added—what he called—scoggan a catch that the beam 
Q always opened, and then it would go 15 or 16 strokes 
in a minute. But this being perplex’d with catches and 
strings, Mr. Henry Beighton, in an engine he had built at 
Newecastle-on-Tyne in 1718, took them all away, the beam 
itself simply supplying all much better.” 


Obviously, with the description before us, “ buoy in, 
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the cylinder” is a mistake for “ buoy in the boiler ;”’ the 
beam referred to is the sliding beam or plug rod. It has 
been supposed by some writers that this means that the 
invention of self-acting gear is to be credited to Potter, 
so that this story has been very generally discredited ; it 
now becomes intelligible, and also credible. What the 
scoggan really w2s and what a very small improvement 
is attributable 4o Potter has been ably elucidated by Mr. 
Alfred Marson in a letter in our correspondence columns 
of January 15th, 1897. He there shows that all that the 
improvement consisted in was to attach the cord that 
released the catch of the injection cask to a hinged rod 
moved by the plug rod instead of to the spindle of the 
buoy, thus transferring the duty of liberating the injec- 
tion from the buoy to the plug rod, and obviating any 
delay in waiting for a predetermined pressure in the boiler 
before making a down stroke. Both these methods are 
shown, albeit very indistinctly, in the Dudley print, but 
in the prints under consideration the latter method is 
exceedingly clearly shown:—The “ballance R” is the 
same as the scoggan, and the “ interceptor 7” takes the 
place of the cord. The improvement stated by 
Desaguliers to have been made by Beighton is probably 
that figured on a later page of his work, and consisted in 





STEAM ENGINE—1725 


the use of toothed sectors, one centred on the injection 
cock and the other on an axis controlled entirely by pins 
in the plug rod. Both arrangements were made use of 
by Smeaton, although he preferred the toothed sectors, 
and it appears to have been the final form used up to the 
last days of the Newcomen engine. 

The steam valve or regulator, during the whole period 
from Newcomen to Watt, was actuated by a link which 
was jerked backwards and forwards by the legs ofa bifur- 
cated tumbler-bob or A ; on the axis of the 4 were keyed 
two levers actuated by pins, in the plug rod the motion 
of the 4 was limited by a leather strap; all this is clearly 
shown in the print. 

The period to which the print we have just described 
belongs appears to have been marked by great activity 
in the adoption of the atmospheric engine. This may be 
due to the fact that its merits or capabilities were 
becoming more widely known, or to the establishment of 
the “Committee appointed and authorised by the pro- 
prietors of the invention for raising water by fire.’ The 
latter was what we should call a syndicate of London 
merchants, who had obtained control of Savery’s patent, 
under which Newcomen’s engine was exploited. What- 
ever may have been the reason, it will be interesting to 
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learn” how this essentially English invention was being 
introduced abroad by our countrymen. 

To Germany belongs the credit of having erected the 
first engine; this was put down in 1722 at Cassel, by 
Councillor Rischer von Erlach. Cassel was the capital of | 
an enlightened ruler, and the scene of Denis Papin’s | 
labours. 

Hungary follows next, in 1724, with an engine for | 
draining a mine at Kénigsberg; this was put down by | 
one Potter, who was in consequence looked upon as the | 
inventor. 

France is not far behind with an engine erected ai 
Passy, near Paris; of this, unlike the above-mentioned | 
cases, full particulars are fortunately available.’ A memoir | 
descriptive of the engine, illustrated by copper plates, | 
which are reproduced herewith, on page 130, was pre- | 
sented to the Royal Academy of Science of France * by 
MM. Mey and Meyer in 1726, at which date the engine | 
had already been completed and was at work. From 
their names one might well be pardoned for mistaking 
the nationality of these two individuals, but elsewhere it 
is stated that they were Englishmen; also that the engine 
had been made in England, and that the inventor was 
unknown. 

The correct spelling of one of these names, at least, is 
probably that given in a contemporary account :—} 

“Mr. John May, an English gentleman, has invented 
a machine which does the work of more than 60 horses, 
and which raises mcre than 20,900 muids [7.c., 167,200 
cubic feet of water] in a-day.. Mr. May has not renounced 
the profit which he may hope to get from his invention; 
he has even obtained an exclusive privilege. But he 
promises to communicate the machine on conditions pro- 
portional to the use which it is desired to make of it, and 
to those who will apply to M. Le Band at the hotel of 
the Marquis de Sully, rue neuve Saint Augustin in Paris.” 
As in the case of Potter, in Hungary and, later, Triewald 
in Sweden, May figures as the inventor; however, we 
hear no more of him, although other engines soon 
followed. 

The description and directions for working are full and 
explicit, but much too long for translation in these 
columns, but the salient features, with the exception of 
the injection gear, are identical with the print first men- 
tioned. GG are the high and low water gauge cocks to 
the boiler; F, the dead weight safety valve; H, the pipe 
for conducting the hot condensed water from the cylinder 
to the boiler; E is the regulator or steam valve controlled 
by a Y acted on by pins in'the plug-rod ; S is the snifting 
valve. The injection cock is jerked by a weighted lever 
M, in the shape of the letter F, with a forked tail, the 
method preferred to the sector wheels by Desaguliers. 

The engine made sixteen strokes per minute, and raised 
116 cubic feet of water to a height of more than 80ft. in 
that time, with an expenditure of 5 “voies”—.e., 20 





* “ Machines Approuvées,” &c., vol. iv., page 185. 
+ Verdun’s “‘ Journal Historique sur les Matitres du Temps,” xxii. 
1727, page 231, ‘ ‘ ‘ 
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cubic feet—of wood as fuel. Allowing for the difference 
between the French and English foot, this is equal to 
about 94 effective horse-power. Altogether it was quite 
an up-to-date plant. 








CANTILEVER BRIDGE OVER THE MISSIS- 
SIPPI RIVER. 


No. II.* 


Tue shore and intermediate spans on each side of the 
river were erected on falseworks, the construction of which 
is shown in the drawing, Fig.7. The piles were of oak and 
cypress, 10in. diameter at the smaller end, and 45ft. to 75ft. 
long. The timbers were of pine and fir.. The width at the 
top was 60ft., and under the location of each bottom boom 
of the bridge was a heavy flooring or cribbing of longi- 
tudinal and transverse timbers. Outside of the boom, on 
each side of the falsework trestling, were two lines of plate 
girders, supporting sleepers with rails for the erecting traveller. 
This structure, shown in Fig. 3, page 133, was of the form 
commonly used in the erection of truss bridges in America, 
and was wide enough and high enough for all the work to 
be done within it. The traveller was of timber, 60ft. long, 
99ft. 4in. high, and 41ft. wide, giving a clear opening 40ft. 
wide, with 92ft. headroom. At each corner it was supported 
by four flanged wheels running on the lines of rails on the 
falseworks. The material was handled by manila rope lines 
worked by _winding-engines-placed~behind the.trayeller and 
having six or eight drums. The steel work, as received from 
the works, was piled on the river bank, and run out on 
barges under the falsework, or on ordinary railway cars over 
the falsework to the traveller. On each side the floor girders 
and bottom booms of the shore span were first placed ; then 
the bottom booms, floor system, and side trusses of the inter- 
mediate span, after which the traveller worked back and the 
main trusses of the shore span were erected. Riveting 
machines of the pressure type were employed, operated by 
compressed air. Percussion riveting hammers, also operated 
by compressed air, were used for the lighter work. When 
the shore and intermediate spans had been erected, the 
erection of the 671ft. cantilever channel span was taken in 
hand. For this work two special travellers riding on 
the top booms were used. The details of construc- 
tion of these travellers are shown in Fig. 4, page 
133. 

The six piers are of limestone masonry, with a hearting of 
concrete, this concrete being composed of 1 part of Port- 
land cement, 24 parts of sand, and 5 parts of crushed stone 
gin. to 1}in. in size. The foundations of one of the end or 
abutment piers were built in an open pit, as the rock was very 
near the surface at this point. Fig. 2 shows one of the piers. 
All the pier foundations are sunk to rock, and all but the one 
above mentioned were built in caissons on the compressed-air 
system. The sinking of the caisson was tedious and difficult 
work, as numerous boulders were encountered—many of 
which had to be broken by blasting inside the caisson—and 
the rock was found to be very seamy, making it necessary to 








. * No. I. appeared July 21st. 
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remove it to & considerable depth. The greatest depth is 50ft 
from mean low water to the bottom of the foundation. 

The drawings of one of the timber caissons are shown in 
Fig. 5. It is 76ft. long and 28ft. wide, with a height of about 
9ft. 6in. from the cutting edge to the top of the working 
chamber. This chamber was built mainly of timbers 12in. 
by 12in. The walls were 3ft. thick, with the inner and outer 
rows of timbers laid horizontally, and the middle row placed 
vertically. The bottom timber was 16in. wide and 12in. 
thick, with a shoe of oak 4in. thick, the timber and shoe being 
bevelled to give an actual width of 8in. for the cutting edge. 





“THe Encinecer” 


Fig. 2 


The roof has two courses of 12in. by 12in. timbers, laid at 
right angles to each other, and having two courses of planks 
8in. by 12in, between them, laid diagonally in opposite 
directions. There were three air-lock openings 3ft. diameter 
in the roof. The caisson was carried up to the water-line by 
an open cribbing with side walls and sheathing. The entire 
outside of the caisson had a sheathing of two layers of 
planks, 3in, by 12in., the inner planks laid diagonally, and 
the outer ones vertically. These were secured by gin. boat 


spikes Sin. long, driven 12in.,aparts The upper .end of the 
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caisson was subject to blows from floating débris, ice, &c., 
and were therefore protected by }in. vertical plates 24in. wide, 


riveted to an angle iron corner and spiked to the sheathing. | 


The inside of the working chamber had the sides and roof 


sheathed with lining planks 3in. by 12in., and was divided | 
int® six compartments by one longitudinal and two transverse | 


frames of timbers 16in. square. The whole structure well 
spiked, while the timbers were drift bolted together, 
and long anchor rods with nuts attached to the upper 
open cribbing to the working chamber. 
caissons had been sunk to their final position the surface of 
the rock was cleaned, and the working chambers were filled 
with concrete. The shafts of the air locks were built into 
the masonry of the pier and filled with concrete, well 
rammed and packed against the roof. 

The approaches are a distinctive and handsome feature of 
the structure, being concrete viaducts which are far more 
pleasing in appearance than the steel viaduct approaches that 
have been generally adopted for bridges of this class. The 
general design of these viaducts and the details are shown in 
Fig. 6. The arches are all semicircular. On the west side 
there are six arches of 65ft. span, and one of 100f¢. span. On 
the east side there are only five arches, all of 65ft. span. 

Each viaduct is of monolithic construction to the tops of 
the spandril walls. The parapets were then built separately, 
being bonded to the spandril walls by iron rods and dowels. 
There is no steel reinforcement or armoured concrete, but in 
order to prevent cracks developing in the face each arch has 


two steel rods embedded in each face, close to the intrados. | 





Pier 6. 


30 Double Benrs Wanted 
eee etcey 39'7 


Ve 12/0" 4 ‘33 'Var. 
Tre EnGnger’ 


When is | were undoubtedly those ascribable to the steam locomo- 


boiz toh ge ng 


|THE RELATIVE FINANCES OF BRITISH 


AND AMERICAN RAILWAYS. 
By W. Pottarp Diasy, 
Or the internal investments of a country’s wealth there 
are probably none which can compare in importance with 


those which go towards the mpg oe of internal com- 
merce. The greatest changes of the nineteenth century 


tive. In the preceding centuries of the world's history, 
centres of commerce were mainly dependent on navigation 


| for an interlinking which would permit of the barter and 


interchange of their commodities. Inland towns, remote 
from the sea or waterways, were solely dependent on the 
pack-horse or the caravan route, with its costly and 
restricted service. Secluded villages were often entirely 
self-supporting communities, receiving but few luxuries 
from a dimly pictured outside world. Steam on land and 
sea has changed all that. The railways of the world, and 
their attendant steamship and telegraph services, have 
provided the world with so exquisitely designed a nerve 
system that the magnitude of a Manitoba wheat cro 
directly concerns the price paid for bread by the agricul- 
tural labourer in Merionethshire. 

The comparison of statistical returns which have been 
computed on different bases is not always an easy task. 
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Fig. 7—FALSEWORKS FOR SHORE AND INTERMEDIATE SPANS 


For the same reason, two horizontal rods are laid near the 
face of the spandril walls, just below the coping. Steel rods 
are placed vertically in the parapet walls. Each spandril 
wall has a vertical expansion joint, lin. wide, concealed by 
the pier. These joints are coated with a soft asphaltum 
composition, which is also applied on the inside of the spandril 
walls to prevent seepage of water through the joints. The 
lin. opening is packed with asbestos to prevent dirt from 
settling in the joint. The upper surfaces of the arches and 
the river surfaces of the spandril walls are plastered with a 
thin coat of cement plaster and then coated with an asphaltum 
composition. 

The space between the spandril walls and above the arches 
is filled with gravel, which was flooded with water to compact 
it into a solid mass. The top of the gravel is sloped from 
the side to themiddleand from thecam of each arch to the piers, 
so as to form drainage planes. For the drainage of this filling 
there is a vertical Gin. iron pipe in the centre of each pier, 
with an outlet just above the ground. At the top of the pier 
there is an iron grating, surrounded by a pile of stones, laid 
before the filling was deposited. The pipe continues above 
the grating, and has an elbow connecting with a line of 6in. 
porous clay drain tile laid in the longitudinal valley formed 
by the drainage planes, Above the gravel filling is laid the 
stone ballast, which is level with the tops of the sleepers for 
the entire width between parapets. 

The width between parapet walls is 25f{t. at the level of the 
tops of the sleepers, and 26ft. 104in. at the top of coping, 
which is 2ft. 6in. above the sleepers. Over each pier the 
parapets are extended to form refuges 18in. deep. All con- 
crete was made with Portland cement, and mixed by machine. 
The stone used was limestone, passed through a rotary 
screen to remove all dust and fragments which would pass 
through openings gin. diameter. The maximum size 
allowed was pieces l4in. diameter, except for the parapet 
and coping, for which no stones larger than lin. diameter 
were used. In proportioning the materials for mortar and 
concrete, one volume of cement meant 380Ib. net, and one 
volume of sand or stone meant 34 cubic feet packed or shaken 
down. To ensure the arch rings and spandril walls being 
monolithic, the contractor was required to use at least four 
mixing machines simultaneously, and to carry on the work 
of each arch and its spandril walls with a sufficient force 
and without interruption until the arch was completed. 

The Smith concrete-mixing machine used on this work has 
a horizontal barrel composed of two truncated cones united at 
their bases, where there is a heavy rib and a circular rack. 
The materials are charged through one open end, and the 


barrel is revolved on its axis by gearing. To discharge the , 
concrete, it is tilted on its transverse axis, on trunnion bear- | 


ings, the concrete falling through the other open end into 
wheelbarrows or wagons, 








TuE complete statistics of the world’s production and 
consumption of tin for the year 1904 are now available. The output 
was 92,243 tons, being a decrease of over 1600 tons as compared 
wito 1903. The source of the world’s supply of tin is a matter 
that is assuming considerable importance, for during the last few 


th i i | rs 7 z 
years the production of tin has not been equal to the demand, and | ond meer large cities where land is expensive. 


| States the increase in the official mileage has been 25,112 


the accumulate stocks of tin that have been held in various 


countries have become very much diminished since 1896 


' of a great extension in mileage open, the new capi 


The writer hopes, despite this difference, to show as 
succinctly as possible the relation which the respective 
railway investments in the United Kingdom and the 
United States bear, both as regards capital and revenue, 
to the respective populations and external commerce. 

To treat of the railway development of either country 
ab.initio is too lengthy a subject for the pages of this 
publication. It is equally impossible either to take the 
trunk lines of the two countries, or the ten districts-— 
into which the Interstate Commerce Commission divides 
the United States—or the sub-divisions of the England 
and Wales, Scotland, and Ireland—which the Board of 
Trade enumerates. Occasional allusion will be made to 
these sub-divisions. The writer's main object will be to 
contrast the relative position of the United Kingdom and 
the United States in each fiscal year subsequent to 1894. 

Obviously the first question is that of the total capital 
outlay :— 

TaBLe I. 





United Kingdom. 


Miles of 
Per mile line open 
for 
traffic. 


United States. 


Total : 
railway Per mile teed 


capital, | of line. 
millions. for traffic. 


Total 
railwa 
capital, | of line. | 
millions. 





20,908 
21,174 
21,277 


£ 

985 
1001 
1029 
1090 
1134 
1152 
1176 
1196 
1217 
1371 


196,075 
201,672 


55,490 





The preceding table shows the increase in 

invested in railways in each country. In the 
States this increased by £389,000,000, or by 19 per cent., 
in nine years, while in the United Kingdom the paid up 
capital has increased by £386,000,000 in ten years, or by 
slightly over 39 per cent. In both countries, if the columns 
showing capital be apportioned per mile of line open for 
traffic be observed, the reader will note that there is an 
increase. In the United States this only amounts to 
£576, or barely 5 per cent., while in the United Kingdom 
the increase aggregates £8360, or nearly 18 per cent. 
This tremendous difference is, of course, due to the fact 
that a great deal of the expenditure in the States has been 
devoted to the construction of light railroads in sparsely 
populated States, while in the United Kingdom, in ee 
as 
gone to provide more rolling stock, improvements of 
stations, and a doubling or trebling of parallel — - 
n the 


miles, or 14:2 per cent., while in Great Britain and 
Ireland the increase has been 1527 miles, or 7°2 per cent, 
The apparent disparity in the capital expended per mile 
of line open for traffic disappears slightly if in each 
country the mileage of line, together with the length of 
sidings, is reduced to its equivalent length of single track, 
Taking in each case the latest fiscal year we have the 
following figures :— 

Total length, in- Proportion. 
cluding sidings, ex- ate capital 
pressed in equivalent outlay per 

length of single mile of 

track. single track, 
1903 United Kingdom ... 80,624 ... ... £27,103 
1902 United States ... .-- 274,195 8,843 
The reduction is rather more than one-half in the case 
of the United Kingdom, and barely one-third in the case 
of the United States. 

While the cost per mile of line quoted for the United 
States in Table I. is the average for the whole country, 
there are wide fluctuations amoung the ten divisions into 
which the Interstate Railway Commission divides the 
country. For instance, in 1902, in Group II., which 
embraces the States New York, New Jersey, Delaware, 
Maryland, and part of Pennsylvania, the average cost per 
mile of line open was £23,392, while in Group IV,, 
which includes Texas, Louisiana, and part of New 
Mexico, the average cost was £8304. 

Perhaps the best manner in which to show how largely 
the respective railway systems of England and America 
contribute to the wealth of their peoples is to estimate the 
amount invested per capita. 


Year. Country. 


TABLE II, 

Capital invested Capital invested 
in railways per in railways per 
head of population head of population 
in the United in the United 

States, 


£ 
80-15 


Year, 


1894 ... 

1895 ... 

1896 ... 

1897 ... 

1898 ... 

1899 ... 

1900 ... 

1901 . 

1902 ... 

The earnings of the two railway systems may be con- 

trasted in a variety of manners, such as that of gross 

earnings, or net income, or dividends distributed. 

Dealing first with gross earnings, we have the following 
figures :— 

TABLE III.—Gross Earnings. 


United Kingdom. 


United States, 
Gross | Gross Gross Gross 
earn- 


Year, 
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In each case the gross earnings come in part from 
passenger traffic and in part from goods or freight traffic. 
In the case of the United States, the latest report states 
that in 1901 27°57 per cent. of the gross earnings came 
from the passenger section, and 70°21 per cent. from the 
freight traffic. In 1902 these figures were respectively 
25°02 per cent. and 70°67 percent. Of greater value are 
the figures of the “Revenue per passenger per mile,’ 
“ Revenue per ton of freight per mile,” and “ Revenue per 
train mile ” for both passenger and freight trains. These 
figures are given in Table No. IV. 

So far as the gross earnings of the railways in the 
United Kingdom are concerned, we have figures given of 
the receipts per passenger train mile and per goods train 
mile, but unhappily no figures of the receipts per passenger 
per mile or per ton of goods per mile. 

TABLE IV, 


United Kingdom. 


United Stat.s. 


Revenue| Revenue Revenue Revenue Revenue 
per ton | per pas- per perpas- per 
of senger freight | senger goods 
freight | train train train train 
permile.| mile. mile, mile, mile. 


Revenue 
per pas- 
senger 

per mile. 


pence. 
48-24 
48-20 
48-40 


cents. i 
155-74 
161-19 





pence. 
69-27 


| cents. | 
; 69-81 


o | 

839 
806 
-798 
753 
7A 
729 ; 
-750 | 102-72 
-757 | 108-53 


213-21 | 
227.09 | 








Unfortunately, the last two columns given to the United 
Kingdom are not absolutely complete. In each case 
there is omitted the revenue from certain “mixed trains 
which convey both passengers and produce, ; 

Examining the American figures in Table IV. in detail, 
it is interesting to note that there has been scarcely any 
appreciable increase or decrease in the revenue obtained 
from carrying a single passenger one mile. Were such 





figures available on this side of the Atlantic, the investi- 
gator would expect to find a distinct fall during recent 
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years. A growth in the number of third-class passengers, 
the issue of a greater number of season tickets, and the 
increased facility for cheap excursions of the week-end 
and half-day variety, cannot but have lowered the 
receipts per passenger mile. In the United States the 
revenue per ton-mile from the freight traffic shows a per- 
sistent fall in the figuresin the last year of computation— 
1902—being nearly 12 per cent. less than in 1894. The 
revenue per passenger train mile in the States, after 
falling by nearly 11 cents, is now 3 cents more. The 
revenue per freight train mile has increased enormously, 
being in 1902 over 50 cents greater than 1894. Expressed 
as a percentage of the 1894 receipts the increase in the 
earnings is practically 33 per cent. 

The British figures in Table IV. show that in the 
United Kingdom, as well as across the Atlantic, the 
revenue per passenger train mile is fairly stationary. 
The almost exact equality of the two figures—the margin 
between the two figures (American and British) in 1902 
was only 4°71ld.—is rather striking. In regard, how- 
ever, to the revenue per goods train mile, the margin is 
very much greater. In 1894 it was 8°6d., in 1902 
26°12d., in each case in favour of the American lines. 
The British increase in revenue per goods train mile in 
ten years is only 13°28, or slightly under 20 per cent. 

The very valuable factor of “revenue per ton of freight 
per mile” which is available in the case of the American 
returns, at once demonstrates that the greatly increased 
revenue per freight train mile train is in no conceivable 
manner attributable to an increase in freight charges. It 
must, therefore, be due to heavier trains, containing a 
greater number of cars, among which the proportion which 
is empty, or partially empty, must be rapidly decreasing. 
The 1902 return issued by the Interstate Commission 
shows that even the freight car mileage, whether loaded 
or empty, was computed in that year. The mileage of 
loaded freights is over 9296 millions, while the unloaded 
mileage is slighty over 4030 millions. 

Of course, before a net income can be earned or the 
money provided for the distribution of a dividend, working 
expenses have to be met. The operating expenses for 
each country for each mile of line open and per train 
mile are given in the following table :— 








Tasie V, 

United States. United Kingdom. 

Year, Operat- |p, sy] _ | Operat- » net — Pa 

expenses) ~ | mile, expenses i] 
Millions,| °P®M- | Millions.' CP®>- | "le 
£ £- | cents £ £ pence 
1sv4 146-3 837 | 93-48 47-2 2150 2-40 
1895 145-1 817 | 91-83 45-6 2155 32-32 
1805 154-6 856 | 93-84 47-7 1213 32-41 
1897 150-5 821 | 92-92 40.4 2352 32-89 
1898 163-6 886 | 95-64 53-3 2460 33-63 
1899 171-4 914 | 98-34 57-2 2634 34-62 
1900 =-:192-3 999 107-29 61-7 2824 36-84 
1901 206-1 1054 | 112-29 64.4 2918 38-76 
1902 225-2 | 1115 | 117-96 | 64-7 2919 | 38 81 
1903 —_ — | — 65-4 2913-39-81 


Of the above figures, those concerned with the gross 
operating expenses call for very little comment. As to 
the expense of operation per mile open, as might be 
expected from the greater density of traflic, the cost of 
operation is very mach higher per mile of line in Great 
sritain and Ireland. In each country the cost of opera- 
tion is increasing rapidly. In the United States the 
increase has been 33°2 per cent. between 1894 and 1902, 
and in the United Kingdom 35:5 per cent. between 
1894 and 1903. Dealing, however, with train mileage, 
the cost of operation in the United Kingdom—for 
undoubtedly lighter trains—is materially less. In each 
case the cost of cperation per train mile is rising, being 
26 per cent. greater for the United States and 22 per cent. 
greater for the United Kingdom in the years under 
consideration. 

Having given the gross receipts from and working 
expenses of railway operation, it now remains to compute 
the net receipts—that is to say, the margin between the 
gross receipts and the working expenses. 











TABLE VI. 
United States. United Kingdom. 
Vas : Net Net Net Net 
oP Net |receipts| receipts Net receipts; receipts 
jreceipts,| per mile per head receipts, per mile) per head 
jmillions.| of line | of popu- millions. of line | of popu- 
open, lation, open. lation. 
| £ £ £ £ £ £ 
1894 | 68-3 365 1-01 37-1 1670 0-96 
1895 | 69-9 393 1-01 38-0 1689 0-96 
1896 | 75-4 414 1-07 39-9 1666 1-01 
1897 | 73-9. | 403 | 1-03 | 40-7 1771 | 1-02 
1898 | 45-9 465 0-62 10-3 1735 | 0-99 
1899 | 91-3 487 1-22 | 41-6 1773 | 1-02 
1900 105-1 545 1-35 | 40-0 1701 | 0-97 
1901 | 111-0 570 1-43 39-1 1593 0-94 
1902 | 120-0 610 1-52 41-6 1688 0-99 
1903 _ _ 42.3 1670 1-00 





The surprising growth of the net receipts from the 
operation of the various American railways shows, despite 
the increases in working expenses, that the total net 
receipts have increased by nearly 80 per cent. If 
measured by the mileage open the increase is 60 per cent., 
while if the net receipts were divided among the entire 
population the increase is 50 per cent. On the other 
hand, in the United Kingdom the net receipts have only 
increased by 14 per cent., while the receipts per mile of 
line open increased until 1898 ; they have:now declined to 
their old level. In relation to the increasing population 
the net receipts, if reckoned per head of British and Irish 
population, have only increased by 4 per cent. 

An examination into all the items of expenditure in 
each country would partake too much of mere repetitions 








of pages of blue books. In Great Britain the expenditure 
is divided under nine headings, in the United States into 
four main, and fifty-three sub-headings. The detail into 
which these sub-headings go is of great value. For 
instance, the amount spent on rails is known for each 
year since 1896. The repairs and renewals of locomotives, 
passenger cars, and freight cars, are each separately 
enumerated. Of other items enumerated in America, fuel 
for locomotives, clearing wrecks, telegraph expenses, and 
stationery and printing may be mentioned. It is, of 
course, impossible to contrast items dissimilarly based. 
There are a few which are sufliciently similar for com- 
parison. Of these the respective expenditures on loco- 
motive fuel may be first contrasted. 


TasLe VII. 











eet Percentage | Expenditure | Percentage 
You. | “octets |.cueay | “hema |- cocci 
. anes expenses. States. | expenses, 
ae £ £ £ att 
1893 3,199,000 6-77 Not Not 
1894 3,059,000 6-48 previously | previously 
1895 | 2,932,000 6-12 | enumerated | enumerated 
1896 | — 2,839'000 5-65 
1897 3,031,000 5-72 14,949,000 9-67 
1898 3,493,000 6-24 14, 130,006 9-39 
1899 4. 278,000 7-12 15,476,000 9-46 
1900 5,987,000 9-24 16,248,000 9-48 
1901 5,989,000 8-87 18,863,000 9-81 
1902 5,042,000 7-43 21.844,000 10-60 
1903 4,815,000 7:07 24,015,000 10-78 
} 


The very grave results of the rise in the price of coal in 
Great Britain had a serious effect on railway working 
expenses. In percentage of the total working expenses, 
the American costs are greater than the British. It is 
perhaps needless to point out that this does not necessarily 
mean that American locomotives are greater consumers of 
coal than British engines.—|{The American companies 
have not the same need to be careful of coal as British 
companies, and there can be no question that their loco- 
motives do, as a whole, consume more per mile than 
British engines.—Ep. Tur E. 

An investigation as to fuel consumptions would be of 
great value. No public figures are available in this con- 
nection. To compare those of two countries would in any 
case be exceedingly difficult. The best method would pro- 
bably lie in dividing the consumption under three main 
heads of express passenger, ordinary passenger, and goods 
trains, and then calculating the average cost of coal per 
1000 passenger miles and per 1900 ton miles. The writer 
believes that it is in the power of the chief British railways 
to make these returns. Were these available, the contrast- 
ing ot them would be of interest and much utility. 

The respective costs of repairs and renewals of locomo- 
tives and rolling stock can also be shown for the last 
six years. 

TaBLe VIII.—Locomotives. 


*Costof wages 
and materials Percentage 
for repairs and of total work- 


Repairs and 
renewals of | Percentage 














Year renewals ing expenses locomotives |of total work- 
of enginesin for entire _ in the ing expenses, 
United country. (United States. | 
Kingdom. } 
ole £ 
1898 3,463,000 6-19 9,635,000 5-89 
1899 3,768,000 6-27 10,647,000 | 6-21 
1900 4,057,000 6-29 12,941,000 6-73 
1901 4,198,000 ~ 6-22 13,786,000 6-69 
1902 4,370,000 6-45 16,148,000 7-26 
1903 4,418,000 6-44 ._— | o 
Rolling Stock. 
har pbc Repairs Repairs Terentage 
; -- -, Percentage) and : : 
pre “ - of total renewalsof renewals ae pre 2 “a 
$ - et, Working | passenger of freight aoe 
Ds oe for entire | cars in cars in — renewals 
United country. | United United ° er oand 
Kingdom. | Staten. a freight cars. 
"ee £ £ 
1898} 3,827,000 6-84 3,463,000 11,796,900 9-40 
1599} 4,068,000 6-77 | 3,702,000 12,062,000 9-20 
1900} 4,311,000 6-66 | 4,346,000 14,786,000 9-95 
1901} 4,457,000 6-60 | 4,697,000 | 15,506,000 9-71 
1902} 4,571,000 6-74 | 4,806,000 16,562,00° 9-59 
4,650,000 _ _ _ 


1903| 6-78 | 
| 


* Fifteen leading companies, 


The above table does not call for much comment. In 
Great Britain the allocation of expenditure to the renewal 
of locomotives and rolling stock remains a fairly con- 
stant proportion of the entire annual expenditure. In 
the United States, however, the relation which the cost 
of repairs and renewals of locomotives bears to the total 
working expenses is steadily increasing, while the rate of 
expenditure on rolling stock is more constant. 

In the United Kingdom the expenditure on the per- 
manent way is either classed as ‘‘ Maintenance of way, 
works, &c.,” or else divided into two headings: (a) “ Wages 
spent in maintenance and renewal of permanent way,” and 
(6) “Cost-of materials for maintenance and renewal of 
permanent way.” In the United States under the main 
heading of “ Maintenance of way and structures,” materials 
and wages are not separately enumerated, although it may 
be assumed that‘ Repairs of roadway ” is chiefly composed 
of wages, and that “ Renewals of rails’ or “Renewals of 
ties” is accounted for by expenditure on material only. 
A comparison of these relative figures may be omitted 
as of less interest to the general community than expendi- 
ture on rolling stock, or on local or Imperial taxation. 

The tremendous growth of local taxation throws a heavy 
burden on the shareholders in various British railway 





companies. Its incidence is certainly fettering, and is 
one of the causes which have contributed to the general 
lowering of railway dividends, and have indirectly tended 
to prevent the cheapening of transport. 


TABLE 1X.—United Kingdom.—Incidence of Taxation on Railway 





Operation. 
Percentage . 
of total Ratio of | Rates [Rates and 

working ex- | and jtaxes per 

Year, | Batevand sate A taxes Per | axes per| mile 
xes, £100 of | 4 < 
absorbed by id- | train of line 
rates and oe ital | mile, open. 
taxes. — 
£ Per cent. £ pence £ 

1894 2,816,000 5-96 -0029 2-02 134 
1895 3,011,000 6-29 -003' 2-13 142 
1896 3,149,000 6-27 -0030 2-13 148 
1897 3,294,000 6-20 -0030 2-14 153 
1898 3,425,000 6-1i -0030 2-16 158 
1899 3,582,000 5-97 -00*2 2-17 165 
1900 3.757.000 5-80 -0034 2-24 172 
1901 3,980,000 5-90 -0034 2-39 180 
1902 4,227,000 6-23 -0035 2-53 190 
1993 4,493,000 6-55 -0036 2-73 200 





The above figures show that in every way local taxation 
in the United Kingdom has seriously increased. Working 
expenses have increased, but rates and taxes—under which 
Government duty is not included—have increased at a 
greater rate than the increasing capital, the increasing 
train mileage, or the mileage of line opened. 

For the United States there was no enumeration of 
the incidence of taxation:on railway operation, prior 
to the 1900 report of the Interstate Commission, 
when £9,483,000 was paid to State and local taxation. In 
1901 there was a slight rise, and £9,545,000 was thus 
paid. During the year ending June 30th, 1902, the larger 
sum of £10,564,153 was paid to various State and Terri- 
torial Governments. Expressed as a percentage of the 
American operating expenses among which taxation is 
not included, it amounts to 4°74 per cent. Inits ratio to 
paid-up.capital it amounts to *0043 per cent., a value 
rather higher than in the United Kingdom. Estimated 
in its ratio per train mile, a value slightly higher than in 
Great Britain, this amounts to 2°92 pence. for, trains 
which are considerably heavier. As compared with the 
mileage‘of line open the State and Territorial taxation 
only amounts to an average of £25 per mile of line open, 
as against £200 in the United Kingdom. Of course, just 
as this taxation varies in its incidence in the United 
Kingdom from an average of £262 in England and 
Wales down to an average of £82 in Scotland and £39 in 
Ireland, so it varies in its incidence among the various 
States.comprising the Union. In Arizona the average 
amount is just over £18, and in Dakota just over £19. 
In Massachusetts the average is £280, in Connecticut 
£201, and in New York State £121. Very much wider 
fluctuations exist in England between town and town, 
and town and country. Of these only the managers of 
our trunk lines can speak, and they have hitherto kept 
silence. 

To compare the railway-borne commerce in its 
proportion to the external commerce in Great Britain and 
Ireland, and in the forty odd States and Territories of the 
Union, this could be best done if it were possible to esti- 
mate the monetary value of the freights delivered by rail- 
way companies there and here totheirconsignees. External 
trade is, of course, so computed, and Government returns 
give the value of all goods imported from abroad. For 
lack of an enumeration of the value of the freight trans- 
ported from centre to centre, itis perhaps best to com- 
pare the gross revenue from freight traffic with the 
official returned value of imports and exports. 





TABLE X, 
Gross | Sc ee 
revenue  Valueof | Value of be poetiece SES 
| from imports of | exports of |, CXTna! 2 = 2 oe 
3 '. _ . | trade of SGTE 
operation of| United United | United |o Ss £ 
freight States. States. States. SSa9 
trains. a%oe 
£ £ £ £ 
1894 | 139,989,000! 136,457,000) 181,084,000) 317,541,000 226 
1895 | 145,999,000, 152,494,0C0) 165,290,000) 317,786,000 217 
1896 | 157,325,000, 162,443, 000| 179,833,000) 342,276,000 218 
1897 | 154,570,000) 159,319,000} 215,002,000) 374,321,000 242 
1898 | 175,346,000) 128,344,000) 252,144,000) 380,488,000 217 
1899 | 192,747,000) 145,239,000} 250,819,000) 396,058,000 205 
1900 | 209,851,000 177,071,000) 285,576,000; 462,647,000 220 
1901 | 223,709,000 171,494,000) 304,263,000) 475,757,000 212 
1902 | 241,446,000 a 282,392,000) 470,584,000 194 





In the nine years covered by the above review the 
revenue from freight traffic in the United States has 











TaBLe XI. 

“oOo “a 

Cm Value of | Valueot Total value er 

‘ revenue Value o alue of of external 2 2S& a 

I from imports -exports trade of |23mq2 Sa 

- operation | of United | of United United |o fos 

gi of goods | Kingdom. | Kingdom. ,; 25558 

: ingdom. |e &5 

trains, 23 2% 

£ £ £ £ £ 

1894 | 43,379,000 | 408,345,000; 273,786,000 682,131,000, 1572 
1895 | 44,035,000 | 416 690,000! 285,832,000 702522100 1598 
1896 | 46,175,000 | 441,809,00() 296,379 000 738.188 000, 1595 
1897 | 47,857,000 | 451,029,000) 294,174,000 745,203 000, 1598 
1898 | 49,219,000 | 470,545,00: | 294,014. 000 764 559,000, -1553 
1899 | 52,117,000 | 485,036,000) 329,535,000 814,570,000 1563 
1900 | 53,471,000 | 523,075,000 354,374,000 877,449,000 1641 
1901 | 52,966,000 | 521,990,000) 347,864,000 869,864,000) 1642 
1902 | 54,669,000 | 528,391,000! 349,239,000 877,630,000! 1605 
1903 | 55,111,000 542,000,000 360,374,000 902,974,000, 1638 





inereased by 72} per cent., the imports by nearly 38 
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per cent., the exports by nearly 56 per cent., and the 
aggregate oversea trade by just over 48 percent. The 
ratio of the value of the external trade per £100 revenue 
from freight traffic shows how small, relatively to the 
internal trade, must the United States export trade really 
be. The internal development is, if this indication be a 
true one, going ahead at a greater rate than the over- 
sea commerce, secured by intelligent consuls, hustling 
“drummers,” and a native Press incapable of belittling 
any American achievement. 

The above summary covers a period of ten years, during 
which the revenue from goods trains has increased by 
27 per cent., imports have increased by 30 per cent., and 
exports by31 per cent. In thecase of the United Kingdom 
the ratio of the external trade to each £100 earnings from 
the railway goods traflic is nearly eight-fold the value of the 
similar figure for the United States. In Great Britain 
the oversea commerce, increasing in volume, is increasing 
at a slightly greater rate than the internal trade. 

The writer in the foregoing tables has presented only a 
few of the possible comparisons between the railway 
statistics. When once the Board of Trade secures annual 
returns of the aggregate passenger mileage and ton 
mileage, comparisons carried further than those here 
given will prove not only interesting, but of real value in 
measuring the relative progress or retrogression in any 
year. So far as prophecies can be based on the tables 
the writer has prepared, it is probably reasonable to 
expect that the railway capital of the United States will 
continue to advance at a very rapid rate; indeed, that in 
another decade it will be advancing at a greater rate than 
the population. In the United Kingdom there cannot be 
any further very great increase in mileage, but the extra 
capital invested will continue to be spent on improving 
stations, broadening lines, and increasing rolling stock. 
For the States it is difficult to say whether the gross 
earnings per mile of line will greatly increase. In Great 
Britain these have been stationary for about four years. 
In both countries the revenue per goods train mile is 
likely to increase to a very large extent. Of the running 
costs per train mile, these are likely to increase in both 
countries on account of the growing weight of the trains. 
So far as the net receipts are concerned, there does not 
seem to be much ground for expecting an increase in the 
British case, while there is rather more ground for 
expecting the upward rise in the American net receipts to 
cease. In the latter case there have been periods of acute 
depression such as that of 1898, which have been much 
severer than the British depression of 1900, or, indeed, 
severer than any British depression of the last two decades. 








COMPRESSED AIR FOUNDATIONS FOR 
BRIDGES. 
By G. W. M. Boycort. 
No. II.* 

We now come to a consideration of the new Tyne 
High-level Bridge caissons, which differ from the 
others to be described, inasmuch as they are not 
circular, but conform to the shape of the granite masonry 
piers with cut-waters, which are founded on them. The 
new High-level Bridge—engineer, Mr. Charles Harrison— 
when completed, probably next year, will carry the 
North-Eastern Railway's main line from York to New- 
castle on four pairs of metals across the river. The 
traffic is at present carried by the existing well-known 
bridges with cast iron segmental girders. 

The portion of the bridge across the river is in 

four spans, with a clearance of 81ft. above high-level 
water. The two centre spans are 300ft. in length, and 
the piers supporting them are founded on caissons 
in the bed of the river. These caissons—see Fig. 9 
—are built of mild steel, and are 113ft. long over 
cutwaters by 35ft. wide. The working chamber is 
8ft. high all over at the sides, rising, except at the 
cutwaters, by a curve in the roof to 9ft. Gin. high at 
the centre. Above the ceiling are girders 3ft. deep in the 
middle and 3ft. centres. The triangular-shaped portion 
above the cutting edge is called the shoe, and is stiffened 
every 3ft.by diaphragms. This portion terminates about 
Tin. from the cutting edge in a similar manner to the 
tedheugh cylinders, and the ledge so formed acts as a 
brake in soft ground, and also helps to keep the caisson 
plumb. The same purpose is effected by two girders 
with a bottom flange 3ft. wide, which divides the working 
chamber into three bays. The first 26ft. Gin. of caisson is 
strongly braced and strutted by steel frames, and is so 
constructed that it will bear its own weight and that of 
a certain amount of concrete when resting at both ends 
on rock or other hard ground and unsupported in the 
middle. Above 26ft. 6in. the caisson is a shell only, and 
is strutted with timbers varying from 15in. by 15in. to 
12in. by 12in. 

Access to the working chamber is obtained by three 
shafts. The shafts are of novel design, being, in fact, two 
shafts run into one—see Figs. 9 and 10—and separated by 
an iron ladder constructed of 2in. wide flats riveted to the 
sides of the shaft by angle bars running the whole length 
of the shaft on one side, and by short cleats on the other. 
By this ladder the men descend inside the small shaft, 
which is 2ft. in diameter. The other portion, 4ft. in 
diameter, is for material. An angle bar rung the length of 
the ladder riveted to the centre of the flats, and acts as a 
protection to the fingers and feet of the men, should they 
happen to be ascending at the same time as a bucket is 
being drawn up. The air locks differ from others that 
have been previcusly used, and were specially designed 
by Mr. F. W. Davis for this work, and-have been 
patented by him in his name and that of the contractors, 
the Cleveland Bridge and Engineering Company, Limited. 

The lock—see Fig. 10—is circular, 8ft. 6in. in diameter 
by 6ft. high, The entrance chamber is D-shaped, and 
bolted on to the outside of the lock, the joint between 
the two being made with red lead. The air pressure is 





* No. I. appeared August 4th, 1905. 


raised and lowered from the outside by levers, and from 
the inside with keys by persons authorised to use them. 
The special feature of the lock is the bucket chamber, 
which is 3ft. in diameter and 5ft. 6in. high. This chamber 
has a door which opens downwards, and which is closed 
after the bucket has entered by a wire band and hook, 
which is fastened to a lug on the door by hand each time 
the door is closed. The band passes round a drum 
which is fixed on a shaft driven by a motor placed on the 
outside of the lock and put into gear by a friction clutch. 
The band on which the bucket is hung is lin. diameter, 
and passes through a stufting-box in the lid of chamber. 
This lid is fastened down by four screws, and also two 
safety bolts 1lin. wide, which are strong enough to hold 
down the lid against the pressure should the door not be 
fastened down by the screws. These bolts are kept in 
position by two tongues fastened to the piston-rods of 
two pistons; the bottoms of the cylinders communicate 
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with the bucket chamber. Consequently when there is a 
+ pressure in the bucket chamber it is impossible to 
draw back the bolts and allow the lid to be blown off by 
the air. Should, on the — hand, the air pressure be 
admitted to the chamber before the screws have been 
tightened, the bolts, which are kept lubricated, would be 
forced home by the tongues. Thus it is quite impossible 
for an accident to take place through the carelessness of 
the men working the air cocks. The buckets are hoisted 
by 5-ton electrically-driven cranes. The lid of the door 
is suspended—see Fig. 11—from the jib head of crane by 
two chains. As the bucket is hoisted out of the chamber 
taking the lid with it, the bucket is attached to it by two 
short chains, which, when the bucket is inside, are 
bunched up on the lid out of the way. By this means 
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Fig. 10—DAVIS AIR LOCK 


the shell of the bucket is held up when the bucket is | 
lowered and the bottom opens, and the excavated 
material tipped into hoppers to be taken out tosea. This 
bucket was also designed specially for the work. It holds 
three-quarters of a cubic yard of loose material, and the 
largest number of buckets drawn was seventy-five in a 
nine-hour shift from one lock. The average rate of pro- 
gress was, however, considerably slower. 

The caissons were built in sitw on overhanging timber 
caps or cantilevers, and when finished these were sawn 
through, and the caisson lowered into the water by jacks. 
The concrete was then put in above the chamber as the 
caissons floated up and down until they sank. The ex- 
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cavation was then commenced. In two of the caissons 


the concrete was carried to a height of about 50ft. from 
the cutting edge, and in one—the centre pier caisson—to 
about 26ft. from the cutting edge. But in this caisson 
16ft. high of the granite pier had to be set also in order 
to give the necessary keatledge. All the plantin connec. 
tion with the caisson sinking was electrically driven. 

In the United States of America pneumatic caissons are 
commonly constructed of timber. For the construction 
of a stone-arched bridge at Hartford, Connecticut, last 
year, caissons 29ft. by 148ft. were employed. The height 
of the working chamber was 6ft. The ceiling was made 
of three thicknesses of 12in. by 12in. yellow pine timber, 
and the walls of one thickness. The 12in. thick walls 
extended to a height of 7ft. above the ceiling, and above 









































Front Elevation of Bucket 
after leaving Chamber. 


h ° 
/ 
SCALE 
MOWES 29690 4 greer 


Front Elevation 
of Bucket Tipping 


Side Elevation 
of Bucket Tipping 


Fig. N—BUCKET AND TIPPING GEAR 


that point were of 2in. planking spiked to 12in. by 12in. 
verticals. These caissons were built on two pontoons, 
and when finished the pontoons were allowed to sink by 
filling with water until the caissons floated off. They 
were then floated into position and sunk by filling with 
concrete in the usual way. Timber was also the material 
used for the very large caissons employed in the construc- 
tion of the St. Louis and Brooklyn bridges. 

A difficulty to be contended with in foundations at great 
depth is the illness to which men working at high pressure 
are liable. This illness, in its 
milder manifestations, takes 
the form of swellings and 
tenderness, usually in the 
joints, and accompanied by 
severe pain. In fact, this 
last is such a very marked 
symptom of the malady that 
one of the names given it 
by the men, and which was 
pe ese used at Newcastle, is 
the “pains.” The longer 
the time under pressure and 
the higher the pressure the 
more severe are the symp- 
toms. Foremen, lock-ten- 
ders, and others, who are 
usually under pressure for a 
short period at a time, rarcly 
or never suffer except when 
the victims of a bad cold. 
In the more severe forms 
there is paralysis, and some- 
times the results are fatal. 
An explanation of this 
disease, as a result of his 
researches and experimental 
work, was given on the 
Continent by Paul Bert as 
far back as 1878, and more 
recently by Drs. Heller, 
Mager, and Von Schriotter, 
and in our own country 
by Drs. Leonard Hill, 
and Macleod. The ex- 
planation is this—quoting 
, more particularly from Drs. 

Se. Hill and Macleod — the 

blood gases increase, 

according to Dalton’s law, 
under solution. On rapid de-compression gas bubbles 
escape, arresting circulation, and causing pressure 
on nerves and tissue. The varying gravity of the 
symptoms is due to the varying seat of the air 
bubbles. Drs. Hill and Macleod have found that in 
animals caisson illness can be entirely prevented by slow 
de-compression, and that cases of illness of the greatest 
severity following on rapid de-compression from very high 
pressures can be cured by re-compression if applied soon 
enough. The explanation of this last is that on re-com- 
pression the bubbles go into solution. They therefore 
advocate slow de-compression, and recommend, as & 
result of their experiments, that, after a four-hour shift, 
in +30 Jb., the period of de-compression should be 
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30 min. to one hour. As the only cure they advocate 
immediate re-compression. 

The beneficial effect of re-compression has long been 
known. At the Forth Bridge men suffering from 
“bends” were in the habit of spending their Saturday 
afternoons and Sundays in the working chamber ; and at 
a tunnel under the Hudson River a medical lock, in which 
the men might be re-compressed, was introduced by Mr. 
Moir, and was also used by him at the Blackwall Tunnel 
and by Mr. Davis at Newcastle. Dr. Snell, who was the 
medical officer appointed by the London County Council 
to look after the health of the men at the Blackwall 
Tunnel, in his book, “Compressed Air Illness,’ while 
accepting the gas theory of Drs. Hill and Macleod, is of 
opinion that it is in efficient ventilation that a remedy will 
be found. It was observed by him that an increase in 
the percentage of CO, was immediately followed by an 

crease in the number of cases of illness. 


the Blackwall Tunnel at the Institution of Civil Engineers, 
Mr. Moir stated that this had been his experience in 


tunnel work in America as well as at the Blackwall | 


Tunnel, Dr. Snell is of opinion that slow de-compression 


to be of use must be longer than is practicable, and, | 
therefore, recommends that de-compression should be only | 


moderately slow, and that the percentage of CO, should 
be kept as low as possible. He is of opinion that venti- 
lation at the rate of 12,000 cubic feet per man per minute 


In the} 
discussion which followed the reading of a paper on | 


de-compression at the Blackwall Tunnel was one minute 
for every 5 lb. above normal. The same rule was 
observed at Newcastle. As regards re-compression in the 
medical lock it must be remembered that this to be most 
beneficial must be immediate, and that subsequent 
de-compression must be extremely slow, say, thirty minutes 
to one hour from + 30 lb., as recommended by Drs. 
Hill and MacLeod. Drs. Heller, Mager, and Von 
Schrétter emphasise the importance of the rate of 
de-compression being constant, and Drs. Hill and 
MacLeod describe, in the account of one of their experi- 
ments, the fatal result of hastening de-compression for the 
last few pounds. An interesting paper has recently been 
published in the April number of the Northumberland 
and Durham Medical Journal, by Dr. Alfred Parker, 
dealing with the cases of illness at Newcastle. The 
subject has also been dealt with by Dr. Oliver, at the 
Medical Congress, at Oxford, in 1904, and by others. 

The writer thanks the President and Council of the 
Institution of Civil Engineers, for permission to reproduce 
section of Mr. Brunel’s caisson; Engineering, tor per- 
mission to reproduce section of Forth Bridge caissons ; 
| Mr. Thornhill, for permission to reproduce drawings of 
Conway cylinders; Mr. A. J. Collin, for permission to 
reproduce drawings of Barmouth cylinders; Mr. Charles 
| Harrison, for permission to reproduce plan and section of 
Newcastle caissons; and Mr. F. W. Davis, of the Cleve- 
| land Bridge and Engineering Co., for permission to repro- 














is the ideal to aim at. The rule for the rate of | duce drawings of the Barmouth and Newcastle air locks. 
Table of Some Bridges Constructed in this Country by the aid of Compressed Air. 
’ ; Depth to Fatal 
' ; Material of | Thickness Areacovered|) which | -° f 
Name. Year. Type of caisson. which of metal in|Diameter.| in syuare (taken below\“**°S ° 
constructed. outer shell. feet. high- = 
water. | ape 
: In, Ft. Ft. ba 
Rochester 185} Circular with single shell Cast iron 12 7 39 40 None 
Chepstow... 1852 * s Cast iron 8 50 8h 5 
Saltash 1854-56 Circular with double shell Wrought iron 37 1675 91 1 
Londonderry 1859 Circular with single shell Cast iron 14 11 95 70 4 
Forth . 1882-1890) Circular with double shell Wrought iron 70 3819 89 Ncne 
Victoria (Stockton-| 1887 Circular with single shell Cast iron 14 14 154 54 , 
on-Tees) 
Conway 1898 3 s - Mild steel oP 12 113 63 = 
Redheugh 1901 Ci:cular with double shell Mild steel #; tof 8 50 78 ; 
{ Circular with double shell | ,- ; 5 | , ( 50 | ~ 
meet 1902 | Circular with single shell j Mild steel 2 fh aa 
Tyne 1904 Shape of granite piers, Mild steel Average } 3342 70 ‘a 
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INTERNATIONAL RAILWAY CONGRESS. 
No. IV.* 

Mr. MvugLFIELD’s report then goes on to discuss various 
other questions connected with the design of locomotives. 

The present method of introducing feed-water into 
locomotive boilers is the source of a large amount of 
trouble. It can be demonstrated that the water surround- 
ing the lower tubes will fall very materially in tem- 
perature during the process of filling the boiler to the ex- 
tent of two or three gauges, and it has also been noted 
that the tubes which are most punished are those on the 
side of the boiler through which the majority of the feed- 
water may enter. Tests made of the Serve tubes in con- 
nection with American locomotives have not given satis- 
factory results, due mainly to the choking troubles. 
The use of a spirally corrugated boiler tube, in a 
limited way, has been made on several roads during the 


past few years with a view to finding some means of | 
prolonging the time of the passage of gases from the fire- | 
box to the smoke-box in order to impart more of the heat | 


of combustion to the water. It is claimed that such an 


action is accomplished with the additional advantage of | 


the prevention of scale by the contraction and expansion 
of the corrugations of the tube. Other advantages 


reported are the increased circulation at the fire-box | 


tube sheet, and the greater rigidity which is desirable in 
connection with the greater length now made neces- 
sary by locomotive design. However, the increased 
first cost, and the shorter life due to inability to make 
re-application the same number of times as can be done 
by the plain tubes, are the present obstacles, pending the 
final determination as to the actual practical results 
under the various service conditions. 

The Belpaire design of boiler has not been generally re- 
ceived in Americaas a type that will produce the best results 
under general conditions. This design, when compared with 
the straight or wagon-top radially stayed types, involves 
greater weight and increased initial and maintenance 
cost and greater liability to failure of non-self-supporting 
surfaces through neglectful maintenance or operation. 
It is also impracticable to provide for the maintenance of 
anormal water level to meet the requirements of track 
curvature elevation, and on account of the flat crown 
sheet there is more liability to the accumulation of 
foreign matter, and the resulting burning and deteriora- 
tion of the sheets and leakage of crown stays in connee- 
tion with unfavourable operating and water conditions 
when compared with the types in more general 
use. Until the advent of the modern wide fire- 
box, the Wootten type of boiler has been used to a | 
considerable extent for mountain service, and where | 
endurance and large grate area have been the most | 
essential features of the locomotive. This type of boiler | 
has given very satisfactory results in connection with | 
severe service conditions, but it is largely superseded by | 
the more recent designs that do not require the separation | 
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of the engineer and the fireman. The Vanderbilt type of 
boiler, whilst embracing desirable constructive and main- 
tenance features, has not been favourably received, due to 
the restricted opportunity in this design to develop the 
grate area and draught necessary to produce efficiency and 
economy from ordinary grades of solid fuel. In designing 
a boiler and fire-box, consideration of the maximum 
grade and elevation of the track over which the locomo- 
tive is to be run, so that the indicated water level will be 
obtained under all conditions, is of the utmost importance 
to the engineer and fireman for maintenance of the 
maximum pressure without liability to damage, failure, 
or delay. With the increased length of locomotive boilers 
it is advisable, especially for mountain service, to make 
application of one or more surge plates above the top row 
of tubes; one near the fire-box tube sheet and another 
midway between that and the front tube sheet to prevent 
a rapid flow of water from one end of the boiler to 
the other when. tipping over summits after long hauls 
up grades which may have necessitated a forcing of the 
boiler, with the consequent reduction of the water level 
for the purpose of maintaining working pressure. The 
back heads of boilers should be made vertical to the top 
of the furnace door hole to provide accessibility to the 
back corners of the grate area for firing and to clean fires, 
to permit the use of sliding fire-doors, to reduce the fire 
| effect on door ring joints, and to prevent backlashing of 
the furnace heat. . 

In locomotive boiler design it is not uncommon to 
stress the metal to one-third the ultimate strength, based 
on the theoretical calculation that a permanent deforma- 
tion cannot occur. The use of high pressures with un- 
| favourable conditions, and deterioration, due to advancing 
age of boilers designed on this basis, will no doubt later 
produce such results as will warrant the inauguration of 
more substantial practices.’ Proper care has not been taken 
to reduce the number of joints by making the fire-box side 
and crown sheets in one piece, and where seams are neces- 
sary the lap has been too great, which, in connection with 
the use of button or cone head, instead of counter- 
sunk head rivets, and thinning down of the edges 
of the sheet to form a minimum thickness, has 
resulted in fire cracks and defects that are giving 
continual trouble. In addition, the use of improper tools 
and methods for the application and maintenance of 
seams, rivets, patch bolts, stay bolts, and tubes, and for 
the renewal or repairing of defective parts, has contributed 
greatly to the ruination of fire-box sheets and to failure. 
Where the fire-box plates and tubes have been abused it 
is not possible to put them in good condition without 
renewals and considerable expense, but competent boiler 
work applied to seams, cracks, stay and patch bolts, and 
rivets and tubes will do much towards prolonging the 
life and promoting satisfactory results. With the present 
general construction and the methods for feeding, it is not 
an- easy proposition to provide for flexibility and to 
maintain a uniform temperature in boilers, but improve- 
ments in care and operation can be effected which will 





very materially relieve the situation. The greater and 
more frequent the variation of temperature in locomotive 
boilers, the more the trouble that can be expected from 
leaky and defective parts, and until the proper methods for 
firing, feeding, washing out, and handling are given the 
consideration to which they are entitled, the results of the 
past several years’ performance must be expected to con- 
tinue. The time limit for washing out, firing up, and 
otherwise cooling and heating locomotive boilers has been 
too greatly reduced through pressure brought to bear for 
the rapid handling of power at terminals inadequately 
equipped with proper facilities, and when the forcing of 
this work is followed out in connection with the cold water 
system for washing and filling up boilers, it must be 
expected that the latter will suffer accordingly. The 
firing up of locomotives by the oil and forced blast method 
has also been responsible for detrimental results that 
would not have occurred by the continuance of the use of 
wood for this purpose. 

There is little prospect of the existing general type 
of locomotive boiler being displaced. Its accessibility, 
number of parts, and efficiency compare most favour- 
ably with water-tube and other boilers of similar 
capacity, and as the frames are largely dependent 
upon the boiler shel) for their support. it is impracticable 
to discontinue the use of the present type without 
undesirably increasing the weight of other parts. The 
present deficiencies can be largely overcome by a 
practical solution of the requirements to suit local con- 
ditions. The features of design, construction, circula- 
tion, ratios, maintenance and operation, and the improve- 
ment of feed-water are becoming better understood, 
and arrangements which have been found impracticable, 
although theoretically correct, will and are being aban- 
doned for the best interests of the general service. 

In America superheated steam has been applied mainly 
to stationary engine practice until the past few years, 
when its use in connection with foreign locomotives has 
resulted in tests of similar appliances on locomotives in 
Canada and the United States. Owing to the desired 
development of a large amount of power in locomotives of 
limited dimensions, and which must necessarily be pro- 
duced at a considerable loss in economy, the advantages 
to be obtained by the use of superheated steam should be 
an item of considerable consequence. With the great 
waste of heat between the burning of the fuel and the 
exhaust of the steam from the cylinders, at the present 
time only about 10 per cent. of the potential energy in 
the fuel is converted into work, while with a high degree 
of superheated steam the efficiency and economy can be 
very materially increased by the smaller volume of steam 
required. The use of superheated steam should be 
desirable in connection with the operation of heavy freight 
trains over mountain grades, where it is necessary that 
the boiler stresses and the use of fuel and water should 
be reduced to the minimum, and in services where 
frequent stops and starts are made, it also has an 
advantage through small loss by condensation when the 
steam comes in contact with cold cylinders. The 
objectionable features of superheaters have been the bent 
tubes and inaccessibility for repair purposes; also the 
placing of the device at the head erd of the boiler where 
it is most liable to be put out of service through casualties. 
Other disadvantages are that the furnace flues passing to 
the superheaters are susceptible to leakage and require 
frequent repairs, and the superheater tubes cannot be 
examined without being taken out with resulting damage 
and renewals. It is also brought out that there must be 
a waste in the furnace gases used for the superheater 
effect, and that the highly superheated steam may be 
injurious to the machinery with which it comes in contact. 
While a difference of opinion may exist as to the type of 
superheater that is best, and which actual performance 
and observation up to the present has not determined, it 
is known that good results have been accomplished 
in foreign countries and America, and the fact that super- 
heating is a feature that must eventually enter into 
locomotive operation, should induce American motive 
power men to give the matter more serious and imme- 
diate attention than has been done heretofore. 

The tendency of the present period being to produce 
the maximum hauling capacity per unit of power, one of 
the simplest meaas to effect this has been the increasing 
of steam pressures to provide for the greatest tractive 
effort when locomotives are started at slow speeds. 
Furthermore, the higher the working pressure the greater 
the opportunity for economy in generating power, 
although in American locomotives the securing of the 
greatest hauling capacity has generally been given the 
precedence of economy in fuel and water consumption. 
The utilisation of higher steam pressures to the best 
advantage has been greatly interfered with, by the 
lack of positive and correct action of motion gear, im- 
proper amount of valve travel, outside or inside lap, 
exhaust clearance or adjustment of lead; non-steam-tight 
slide or piston valves and cylinder packing; priming; 
method of lubrication; weight, quality of material and 
workmanship of frictional parts; inadequate provision 
for drifting and neglect in details of design, and failure 
properly to fit up and maintain all parts embraced to 
conform to the original or revised construction. 

Few changes have been made in the running gear of 
locomotives, except to provide for such a design and 
capacity as can be best adapted for equalising the sus- 
pended weight over as many of the truck and driver 
wheels as may be practicable. While a few years ago 
45,000lb. per axle was regarded by locomotive builders 
as a safe limit, which should not be exceeded, it is now 
quite common to find from 50,000 Ib. to 58,000 lb. per 
axle being used, which has increased the intensities of 
wheel pressures to about twice those of twenty-five years 
ago. With the increased speed and wheel pressures 
tires are now showing a more rapid rate of wear, and 
there have been numerous failures on account of shelling 
out, worn flat spots, and crushing. For locomotive and 
tender trucks—bogies—use is made of both steel tired 
and cast iron wheels. In connection with 50-ton 
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capacity freight equipment cars the cast iron wheels have 
given considerable trouble, due to broken flanges and rims 
and the bursting of the plates, particularly in mountain 
service, where the grade, curvature, and braking action 
is severe and continuous. Of the three classes of failures 
the broken rims, due to the overhang and contact with 
frog and crossing rails, have been in the majority; 
second, come the flange failures, as the heating effect due 
to friction between the flange of the whee] and the rail 
has developed seams at the throat of the flange which 
have gradually increased, extending from one-fourth to 
one-half the circumference of the wheel or more in length, 
and penetrating to the depth of the chill. 

Towards the end of his report the reporter says that as 
we find foreign locomotive designers well informed on 
American ideas, and their representatives frequently 
making investigations of American locomotive practice, 
from all of which they, no doubt, derive much benefit, it 
would appear that more opportunity given to American 
designers for investigation of neighbouring or foreign 
railroads would result in considerable advantage to them. 

With regard to statistics, the reporter says that statistics 
and correspondence should be limited in kind and amount, 
and made as brief as practicable for accounting purposes, 
and for the control of the operation and expenditures of 
the department. The better plan to increase efficiency 
and reduce cost, is to eliminate non-producing labour 
from pay-rolls, and surplus material from requisitions, 
after personal investigation on the ground, and before 
abnormal expenditures are authorised. Brief statistics 
of money expended or performance rendered are good 
for divisional system and outside comparison, and for 
future guidance; but they will not assist in reducing 
expenditures that may have been effected. A few 
current weekly statements indicating the amount 
and kind of labour employed, cost for regular and over- 
time expense, the number and class of locomotives out of 
service, repaired and despatched, and immediate reports 
and records of their line performance and condition, in 
connection with the monthly accounting statements, 
should give all the information that may be necessary for 
the controlling of expenditures. Monthly statements 
showing the comparative and average time and costs for 
locomotive running and classified repairs, terminal 
handling and line performance, will be of decided 


stimulate those in charge who may not be directing their 
efforts to the best advantage. Careful records kept of the 


dates, classifications, and costs of the individual locomo- | 


tive repairs, together with intelligent and correct reports 
of inspection and performance by the divisional. people to 
whom the locomotives may be assigned, with periodical 
general inspection, will determine the general con- 
dition at all times. As the cost for locomotive fuel 
usually exceeds 10 per cent. of the total railroad operating 


expenses, a system of checking, with means for the 
correct distribution of the quantity of fuel as well as of 
the oil and supplies issued to the individual engineers 
and shopmen in preference to the various locomotives, 
may be inaugurated with good results, provided the 
information is intelligently used after compilation. 








THE FRENCH HEAVY CAR TRIALS. 
No. Il. 

TuE phase of industrial automobilism which is attracting 
particular attention in France at the present time is the 
opening up of omnibus services in country districts, particu- 
larly in connecting the big seaside places with the numerous 
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little resorts along the coast which have a considerable aggre- 
gate floating population during the summer months. One 
of the attractions held out at these small bathing places is 
that they are in automobile communication with neigh- 
bouring towns, and manufacturers who have until 


PD oe mes | recently had little reason to be satisfied with the business 
advantage as a means for checking irregularities and to | 


done in industrial vehicles are, in many cases, full of 
orders for omnibuses of different types. The services 
are nearly always profitable, owing to the way in which 
vehicles can be changed from one line to another accord- 
ing to the varying conditions ot traffic; as soon as 
the summer season is over the omnibuses are sent to the 


| winter resorts in the south of France, whither they migrate 


with the holiday seekers. When the settled population 
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is sufliciently large the services are, of course, running all 
the year round. Most of the omnibus enterprises seem 
to be carried on at a profit, and a new line of Turgan 
vehicles has recently been started around Dieppe, where 
a number of De Dion omnibuses have been running for 
several months past. The public service vehicles com- 
peting in the trials were therefore familiar objects along 
the coast from Dieppe to Havre, and there is reason for 
believing that the participation of makers in these tests 
has not been without good business results. 

The behaviour of the omnibuses during the trials was 
good. There are several points on which they can be 
criticised, notably the dust which accumulates inside, the 
deficiencies of the tires, and the jolting of heavy vehicles 
with solid tires when travelling at a fairly high speed. 
On the first day’s run the roads were very dry after a 
spell of hot weather, and the seats inside were so thick 
with dust that it would have been impossible for anyone 
to ride without protection for his clothes. It is true that 
the windows were down, and there was absolutely nothing 
to keep the dust out, as, indeed, was scarcely necessary 
in a vehicle built exclusively for town use. At the same 
time the experience showed that for country services 
something must be done to preserve the passengers from 
the dust which rises up behind the vehicle and is carried 
along with it, and the trouble would be aggravated with 
omnibuses passing each other in the case of a regular 
service. Probably the difficulty might be overcome by 
replacing the windows with fine screens in summer, and 
keeping the back of the vehicle closed. We notice that 
the omnibuses in service along the Normandy coast had 
their windows closed, but this is obviously not conducive 
to comfortable travelling in hot weather. As for the 
tires, we shall have something to say later on, as this is 
a matter upon which the success or otherwise of the 
industrial vehicle must largely depend. The jolting was 
particularly noticeable on one of the omnibuses built for 
Paris—a somewhat narrow and heavy vehicle with top 
seats. As this omnibus was not destined to travel over 
country roads at a speed of ten miles an hour, it is 
obviously unfair to take it as a comparison. When 
travelling through Paris at the speed regulated by the 
traffic the jolting was no more than would have been 
observable on an ordinary horse-drawn omnibus, but out 
in the country an increase of speed augmented the jolting 
to such an extent as to make riding distinctly uncomfort- 
able. For this reason there can be no similarity between 
motor omnibuses for town and country services, the 
latter being required to travel faster and to have a sufii- 
cient reserve of power for the gradients to be negotiated. 
Apart from the vehicles entered by the Paris General 
Omnibus Company—the Brillié, Serpollet, Krieger, and 
De Dion—and the Mors omnibus, which was fitted with 
an English body, and has been bought for London, all 
the public service vehicles competing were of a type 
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specially designed for country use, that is to say, of light 
construction with sufficiently high power and fitted with 
pneumatic tires. 

The variety of patterns running shows that makers are 
fully alive to the different conditions that have to be 
fulfilled in public service enterprises according to the 
traffic that has to be dealt with and the character of the 
country. Even among the omnibuses there was more 
variety than seemed to be at all necessary, the majority 
of them being simply touring chassis to which different 
kinds of bodies were fitted. De Dietrich ran a couple of 
small vehicles of the wagonette type. These are obviously 
unsuitable for transport services, as the public are not so 
well prepared for the dust as the properly-equipped 
automobilist, and the fitting of awnings and curtains is 
only an imperfect palliation. Their use would, of course, 
be out of the question in winter, although it is possible, if 
necessary, to adapt bodies for the different seasons. 
Having touring chassis and carrying no greater loads than 
touring cars, these apologies for public service vehicles 
run very fast, twice as fast as is required for public 
transport, but they showed, at least, that the compara- 
tively light mechanisms employed on touring cars are 
fairly economical and thoroughly reliable. They also 
helped to throw some light upon the durability of tires. 
In the run from Amiens to Dieppe—a distance of 823 
miles—the consumption of petrol was 38°18 litres and 
37°5 litres respectively, both having a tare of about 
1} tons, and carrying loads of 667 and 788 kilos. 
Another example of an ordinary touring chassis for a 
public service vehicle was seen in the small Gillet-Forest 
omnibus which has been built for mountain districts 
where a good speed is required on long up grades. Its 
tare was about 14 tons. Until the present year Gillet- 
Forest have made a speciality of horizontal motors, 
which they still fit to small lorries and wagons on account 
of their greater durability and economy, and a lorry and 
military wagon, with Gillet-Forest horizontal engines, 
were running in the trials. For touring purposes where 
higher powers are required the firm is now building 
vertical engines of the type fitted to the omnibus. In 
view of the small weight of the vehicle the 24 horse- 
power developed by the engine was amply sufficient for 
the special needs for which this omnibus was designed, 
as was evident from the fact that it ran from Compiegne 
to Amiens at an average of 25 miles an hour, and took 
all the gradients without its being necessary, except in a 
very few cases, to move the change speed lever out of the 
top notch. If such high-powered omnibuses were always 
employed under such conditions that they would be 
slowed down by long gradients, there would be no objec- 
tion to their use ; but for ordinary services it would offer 
far too great a risk to place these vehicles in the hands of 
the average driver, who is not sufficiently impressed with 
his responsibility for the safe keeping of passengers. 
Despite the speed at which it travelled, the Gillet-Forest 
ran throughout the trials without the slightest hitch. 
Its consumption from Amiens to Dieppe was 49°5 litres 
of petrol, which compares wo aes with the figures 
given above for the De Dietrich vehicles, although the 
higher power necessitated by special conditions makes 
any such comparison unfair. The consumption of the 
small Peugeot was only 29°41 litres of petrol. The 
Peugeot omnibus ad a two-cylinder engine developing 
12 horse-power at 1300 revolutions. Carrying six 
passengers, it had a total weight of about 2800 kilos., of 
which 2000 kilos. were over the rear axle. Among the 
omnibuses carrying from ten to twelve persons, there 
were two by De Dietrich et Cie., of atype which has come 
into extensive service in some of the eastern districts of 
France. It has a light closed body with small luggage 
space between the passengers’ compartment and the 
driver’s seat, and a platform behind. It is a type that is 
being largely adopted by French makers, and seems to 
be particularly suitable for country services. The Ariés 
omnibus was of a similar design. One of the De Dietrich 
omnibuses, with a tare of 2450 kilos. and a load of 1390 
kilos., used up 45 litres of petrol between Amiens and 
Dieppe, and the consumption of another, weighing 2365 
kilos. and carrying a load of 1982 kilos., was 59°12 litres. 
On the same journey the consumption of the De Dion 
was 46°6 litres and of the Ariés omnibus 33°96 litres. 

While the light omnibuses ran very fast and regularly 
and with no more trouble than touring cars—with which, 
indeed, they may be assimilated so far as construction is 
concerned—it is evident that manufacturers are still in 
the dark as to the conditions that have to be fulfilled by 
public service vehicles. During runs on the light Gillet- 
Forest and De Dietrich omnibuses we could not help 
feeling that a good many of the public using these vehicles 
would be alarmed at the unaccustomed high speeds. 
The trials, indeed, at times developed into a race when 
competitors sought to cover the different stages in the 
shortest possible time, and in one case at least they were 
encouraged to do so by the Municipal Council offering 
prizes for the vehicles arriving first. This erroneous 
conception of industrial automobilism was taken advan- 
tage of by makers to advertise their speeds as a proof of 
the superior quality of their vehicles, and no one seemed 
to take into consideration the influence of this speed on 
running cost, notably the tire upkeep, wear and tear, and 
the increased cost of using high-powered engines when 
smaller and more economical motors could be con- 
veniently employed. So far as the light omnibuses were 
concerned, they certainly made a good impression upon 
the public by their speed and regularity, but it is to be 
feared that transport concerns, which go into the question 
of upkeep, will not be altogether satisfied with the results. 
The smallest economy in consumption, for instance, will 
mean a good deal in vehicles which are running regularly 
all through the year, and when tires will last considerably 
longer by running at a lower speed the promoter ol 
transport undertakings will obviously see that it is to his 
interest to employ vehicles geared down for a fair com- 
mercial speed to ensure a longer life for his tires, at the 
same time that the engine will run under the most 
economical conditions. 





An interesting comparison was afforded between these 
light omnibuses and the heavy vehicles built for the 
General Omnibus Company of Paris. These had to be 
constructed with a special regard for economy, and the 
conditions laid down presented makers with a somewhat 
difficult problem. The streets in Paris are far different 
from those in London, where the absence of severe 
gradients is particularly favourable to heavy motor trans- 
port, but in the French capital there is a general grading 
up of streets from the boulevards to the northern part of 
the city, while around Montmartre there are inclines that 
can scarcely be negotiated by horse-drawn vehicles at all. 
In running across the city, therefore, the omnibuses have 
to travel about two-thirds of the way on the level, and 
one-third on very stiff gradients. At the same time, the 
company supplies the usual type of narrow, top-heavy 
bodies to be fitted with chassis. They are, perhaps, the 
most unsuitable types of bodies that can be selected for 
motor vehicles. There were four of these omnibuses 
competing in the trials. The Eugene Brillié omnibus, 
constructed by Schneider and Cie., we have already 
described in our account of the run from Paris to Com- 
piegne. The Mors chassis had an English body, and was 
more powerful than the Brillié, whose engine was rated 
at 18 horse-power and developed about 24 horse-power. 
With a bore of 108 mm. and a stroke of 150 mm. the 
Mors engine develops about 35 horse-power. The chassis 
has been specially designed for heavy omnibus work, 
with long channel steel frame, stayed by stretcher rods. 
The clutch is of the internal expanding type, and the 
gear provides direct drive on the top speed to the 
differential on the countershaft. The Kriéger omnibus 
has an electric transmission, to which M. Kriéger has 
been giving a good deal of attention for two or three 
years past. To the four-cylinder petrol engine is coupled 
a dynamo, of which the casting carrying the field magnets 
is bolted to the channel steel frame. The two motors are 
geared down direct on the driving wheels, and just ahead 
of the motors is the controller, placed transversely 
across the chassis, and providing for changes of speed as 
well as for connecting up the motors in series or parallel. 
On the controller box is a resistance for charging a small 
storage battery for starting the petrol engine. Many 
advantages are claimed for this electric transmission in 
the way of economy, ease of starting, and in accommo- 
dating the engine to the load; but during the trials it 
cannot be said that the electric transmission showed any 
superiority over the ordinary gear, which, moreover, has 
been so far improved in point of efficiency that it is 
difficult to see how the transmission of energy from a 
dynamo to two motors can give any appreciable advan- 
tage. On the first day seven hours were lost in repairing 
the armature of one of the motors, and on subsequent 
runs we more than once sed the Kriéger omnibus in 
difficulties. There is nothing yet to show that electrical 
generating plants are suitable ‘or industrial vehicles, which 
may necessarily be placed in the hands of men who 
would be utterly at a loss to remedy troubles with 
electric transmission. The chassis of the Serpollet 
omnibus was constructed upon the usual lines, with 
automatic feed by a donkey engine, which allows of pres- 
sure being maintained in the generator independently of 
the speed at which the engines are running. The four- 
cylinder engine had a bore of 90 mm. and a stroke of 
125 mm., and developed 30 horse-power at 600 revolu- 
tions. Heavy oils were used as fuel. The only time on 
which we tried the Serpollet omnibus was in the final 
run from Mantes to Paris, when it accomplished the 
thirty-three miles of undulating road in 2 h. 20 min., with 
one stoppage at the St. Germain control to renew the 
supply of water. So far as hill climbing was concerned 
it cannot be said that the steam omnibus performed any 
better than the petrol vehicles, although every hill was 
taken easily at a slow speed, while on the level it travelled 
appreciably faster than the omnibuses propelled by internal 
combustion engines. On some of the stages there was 
occasional trouble with the burners, and it is evident that 
the heavy oil burner is still capable of some improvement. 
The lightest omnibus competing was the De Dion-Bouton 
with a tare of 3} tons, while the others ranged from 4 to 
4} tons, the heaviest being the Mors. ll had a load of 
2100 kilos., with the exception of Kriéger, which carried 
3600 kilos. The omnibuses were fitted with solid rubber 
tires, the driving wheels being shod with twin tires. 
There was a good deal of variation in the cost of running 
of the different vehicles. Between Compiegne and 
Amiens, a distance of 92 miles, the Brillié omnibus con- 
sumed 57 litres of alcohol carburetted with 50 per cent. 
of benzol, and the Mors omnibus 90 litres of petrol. The 
consumptions of the omnibuses for the 83 miles between 
Amiens and Dieppe were as follows :—Kriéger, 90 litres; 
De Dion-Bouton, 50°32 litres; Mors, 81°81 litres; and 
Brillié, 49°79 litres of 50 per cent. alcohol. Further con- 
sumptions were measured on the run from Dieppe to 
Graville, a few miles from Havre, when the quantity of 
petrol used by the Kriéger was 67 litres ; De Dion-Bouton, 
47°4 litres; Mors, 54 litres; and Brillié, 40°46 litres of 
50 per cent. alcohol. From Graville to Rouen the con- 
sumptions were :—Kriéger, 97 litres; De Dion-Bouton, 
62°7 litres; Mors, 89°54 litres of petrol; and Brillié, 
60°45 litres of alcohol; while in the run from Rouen to 
Mantes—49 miles—the De Dion consumed 52°45 litres ; 
the Mors, 67°98 litres of petrol; and the Eugene Brillié, 
60°7 litres of alcohol. 

These figures can obviously only be given as a 
means of comparison, as they could not of course 
apply to services in towns where the consumption 
per ton-mile would be much higher, but they show at 
any rate that, so far as France is concerned, the running 
cost of petrol omnibuses should enable them to compete 
satisfactorily with horse-drawn vehicles, especially in 
view of their ability to deal with a much larger amount 
of traffic. The following consumptions of omnibuses 
carrying from twelve to twenty-four persons in the run 
from Amiens to Dieppe—83 miles—may be interesting :— 
De Dietrich, 45 litres; De Dietrich, 59°12 litres ; De Dion- 
Bouton, 46°6 litres; Ariés, 33°95 litres, 


DOCKYARD NOTES. 





THE new County class cruiser Argyll, built for the British 
Navy by Scott’s Shipbuilding and Engineering Company, 
Greenock, left the builders’ fitting-out basin on the 4th inst. 
and engaged in an eight hours’ preliminary trial of her engines. 
She is again in the basin, alongside the new 10,000-ton 
steamer for the P. and O. Company, just launched by Caird 
and Co., who are availing themselves of the powerful crane 
with which the Scott Company’s basin is now equipped. 
The Argyll is sister ship to the Clyde-built cruisers Carnarvon, 
Antrim, and Roxburgh, and is the last of the four to complete 
her engine placing. The Carnarvon, built by Wm. Beardmore 
and Company, and the Antrim, by John Brown and Company, 
have now been in commission for some time, and the other 
two will fullow shortly. The London and Giasgow Ship- 
building and Engineering Company’s Roxburgh has success- 
fully carried through her trials, ard is now getting the 
finishing touches opposite her builder’s yard at Govan, before 
being formally taken over. The fourth cruiser, the Argyll 
has, as above noted, now entered upon the serious work of 
her speed, power, and other trials, which will be carried out, 
it is anticipated, with every expedition. The numerous 
changes made in the design of these vessels—changes which 
have involved an addition to the estimated cost of about 
£100,000 on each—have greatly delayed their completion. 
When the Roxburgh and Argyll leave the Clyde, the only 
Government work remaining will be the huge battleship 
recently started in the new yard of Beardmore and Co., 
at Dalmuir, the Duke of Edinburgh cruiser Cochrane, and 
the scout Foresight fitting out at Fairfield. 





TuE destroyer Magne, which was launched at Chiswick by 
Messrs, John I. Thornycroft and Co.,Limited, onthe 2ndinstant, 
is a vessel of the Shirakumo type which has proved itself so 
successful in the present Russo-Japanese war. She has a 
guaranteed speed of 30} knots, to be maintained for three 
hours with a load of 55 tons on board. The vessel is 219ft. 9in. 
long over all, 20ft. 9in. beam, and has a draught of 8ft. 3in. 
at the screws. The machinery, which is of over 7£00 indi- 
cated horse-power, consists of two sets of four-cylinder vertica] 
triple compound condensing engines, and four Thornycroft 
water-tube boilers, worked under forced draught on the 
closed stokehold principle. The bunkers have a capacity for 
80 tons of coal, giving a radius of action of 2800 nautical 
miles at a speed of 15 knots per hour. A signal mast with 
derrick, topmast and yard, is fitted forward, and can be 
hinged down on deck when desired. There are three boats 
carried on davits, one being a Thornycroft petrol motor gig 
22ft. long, with 10 brake horse-power motor ; the other boats 
are, respectively, an/18ft. cutter, and a 14ft.dinghy. Accom- 
modation is provided for 64 officers and men, each officer 
having a separate cabin. The armament consists of six 57 mm. 
quick-firing guns—one mounted on the conning tower, one 
aft, and four on the broadside. There are also two 45 cm. 
revolving torpedo tubes. The boat is extensively subdivided 
into water-tight compartments by transverse bulkheads and 
water-tight decks under the living spaces. 





From such reports of the battle of the Sea of Japan as are 
coming in, the gun was hardly so paramount as first accounts 
suggested—in fine, it did not accomplish what guns were 
never meant todo. In each case the torpedo seems to have 
given the cowp de grace to the Russian ships disabled by gun 
fire. Some at least of the Russian ships are said to have 
been in action with nets out. It is suggested that Rodjest- 
vensky having abandoned all attempt at ‘‘ speed advantage,” 
did the thing thoroughly by getting out nets. Reports, 
however, are so conflicting that it is yet far from clear what 
use was made of nets. The point is a very important one. 
If the Russians had nets out and got sunk by torpedoes, of 
what use are nets as usually fitted, 2.e., amidships only ? 


Tue arrival of the French fleet has a technical interest 
beside the political and sentimental ones. A variety of 
details of one sort and another are of especial interest just 
now. For instance, the rig and signalling arrangements. 
These were quite un-uniform and quite good—that is to say, 
each ship had greatly heightened one mast—whichever was 
the most suitable one. With us there would have been more 
uniformity. The flagship Masséna had both masts heightened 
for signalling; the others varied. Thus the Carnot and 
Henri IV. extended their signal mains, but here and there a 
ship had her foremast so treated, which looks better, but 
would probably have been less useful to the ship rigged 
otherwise. 





Tue station-keeping of the French came in for much 
remark from naval men. Except in two cases, if was abso- 
lutely ideal. The exceptions were the Henri IV. and Léon 
Gambetta. The first seemed to have some difficulty in keeping 
up; the latter kept up too much. Save for this, the station 
kept was splendid. 





Straws show how the wind blows. For instance, it has 
been an article of faith up till now that French ships cannot, 
or will not, keep station ; but they did so, excellently. Then 
the Masséna’s saluting was beyond all praise in its regularity. 
In the illuminations French ships all shone out very clear 
and bright, every circuit excellent, and a higher voltage 
evidently employed than with us, for one or two of our ships 
were not brilliantly good. It is a trifling matter, but the sum 
of all these things was taken to mean a very high efficiency. 


Tur China Fleet battleships have returned home, and 
after re-fit— which some of them, having done double com- 
missions, ought to need—are to be distributed amongst the 
Atlantic and Channel Fleets. 





Tue new battleship Dreadnought is to be ram-less. Her 
construction and the preparations for it in Portsmouth Dock- 
yard have got far enough to indicate that—but that is about 
all that is really known so far. Even the report that she will 
have turbine machinery seems somewhat uncertain, and of 
the nature of ashrewd guess rather thanacertainty. Nothing 





whatever has been officially announced in this matter. 
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RAILWAY MATTERS. 


THE employés of the Vladikavkas Railway, who are on 
strike, have destroyed the permanent way in many places. 


A new Russian line has just been thrown open to 
traffic in Persia, running from Kasdin to Hamadan, a distance of 
some 180 miles, 


Ir is expected that the main line of the Interoceanic 
between Mexicoand Vera Cruz will soon be converted from narrow 
to broad gauge. 


AUTHORISED by the Spanish Government, a floating 
coal dept has been situated at Valencia by a coaling company of 
Barcelona, to supply coal to shipping at this port. 


Wurtz both first and third-class passengers have 
increased on the Lancashire and Yorkshire Railway during the 
last half-year, there has been a great decrease in second-class 
passengers. : 

On August 8th the northern section of Russia’s new 
railway from Orenburg, in S.E. European Russia to Tashkend, the 
military headquarters of Russian Central Asia, was thrown open 
to local traffic. 


THe six months’ receipts of the Lancashire and York- 
shire Railway Company, as published, showed an ee traffic 
increase of £65,000, an improvement only exceeded in the case of 
the Great Central Railway. 


Tue gradual introduction of Russian as the language of 
intercourse on the Finnish railways has been a very sore point with 
the Finns. The staff of the Uleaborg Railway has resolved to 
strike out all the Russian words on the railway documents and to 
use only Finnish. 


THE new Chilian railway line from Arica to La Paz 
will be connected with the important mining centre of Oruro, at 
present only to be reached from the sea coast by the line from 
Antofagasta, a distance of 560 miles. The new route from Arica 
will be about 280 miles. 


Tue Director of Railway Construction in India has 
issued a collection of reports on the working of certain American 
engines supplied to the North-Western, Oudh and Rohilkhund, 
and Eastern Bengal State Railways. The compilation covers 
thirty-eight pages of matter. 


Tratn mile returns for the Great Western Railway 
show an increase of 140,120 in the ordinary passenger services, and 
from 74,565 to 534,656 in the passenger rail motor car mileage ; 
but a reduction of 325,524 in the goods and mineral mileage, giving 
274,687 net increase in the total. 


Tue Russian Ministry of Ways of Communication has 
forbidden the officials of the State railways to supply any informa- 
tion with regard to the working of the railways generally, as such 
information leads only to the newspapers publishing false reports 
concerning the transport of the troops. 


THE new tunnel under the East River, to connect the 
Belmont system of electric railways in Long Island City with those 
in Manhattan, was recently begun. The tunnel will consist of two 
tubes, and will pass under the Long Island Railroad freight yard at 
Long Island City, and under 42nd Street in Manhattan. 


THE two railway motor cars which have been in use 
for the past few months on the South-Eastern and Chatham Rail- 
way have been working so satisfactory and economically that the 
Committee have decided to order a further number of these cars 
for the more economic working of other portions of the line. 


THE accounts of the North London Railway Company 
for the past half-year show, after debiting the reserve fund with 
£7000, a balance sufficient to admit of the declaration of a divi- 
dend on the ordinary stock of 24 per cent. for the six months, as 
compared with 3 per cent. for the corresponding period of the 
previous year. 


Nor the least of the many failings noted by travellers 
on the Russian railways is the inadequate lighting that prevails 
everywhere. The Ministry of Ways of Communication is about 
to take steps to remedy this drawhack, and the stations, car- 
riages, and especially the locomotives, are to be lighted by 
acetylene gas. 


Tue Russian authorities have given notice that on and 
after August 14th no private freight will be carried by the 
Siberian Railway, and the Siberians are requested to send their 
freight by wagons or sledges along the old Siberian post-road. 
For some time the river system of the country has been used to 
carry freights, which the railway could not transport. 


Two stern-wheelers, each of 500 tons burden, are con- 
veying from Leopoldville to Stanleyville the permanent way 
material for the Chemins de Fer des Grands Lacs, the earthwork 
of which has reached kilometre 85, and on which seven locomotives 
are being employed. It is hoped that the line between Stanley- 
ville and Ponthierville will be completed by March next. 


Accorpr1né to the statistics just published by the Russian 
Ministry of Waysof Communication, the State railwaysof the empire 
carried 119 million passengers during 1904, or adecreaseof 9 millions, 
as compared with the number carried in 1903. On the other hand, 
the goods freight carried amounted to 137,460,318 tons, or an 
increase of 1,507,937 tons above the freight carried in 1903. The 
gross receipts amounted to £69,224,315. 


THE new steam rail motor cars of the Great North of 
Scotland Railway are being tried this week in experimental runs 
between Inverurie and Aberdeen. The rail motors are built by 
Messrs. Andrew Barclay, Sons and Co., Limited, Kilmarnock, and 
the car portion by the railway company. The engines have 10in. 
cylinder, and, for the sake of shortness and good steaming capa- 
city, special Cochran boilers have been fitted. 


AccorpinG to the Street Railway Journal, the Hunt- 
ington, Columbus City, and North-Western Railway Company has 
in contemplation a pretentious plan for building an electric rail- 
way out of Indianapolis. The road as projected will extend from 
Indianapolis through Elwood, Marion, Huntington, Columbus 
City, Syracuse, and Goshen. Wawasee, the largest lake in the 
State, which is upon the line, will be converted into a pleasure 
resort. 


Tae report of the directors of the Great Central Rail- 
way Company for the half-year ending the 30th June states that 
the gross revenue amounts to £1,835,362 16s. 3d., against a gross 
revenue of £1,732,483 11s. 2d. in the corresponding half-year of 
1904. The working expenses have been £1,213,446 17s. 10d., being 
at the rate of 66-11 per cent.. on the gross revenue, against 
£1 158,732 0s, 8d., being at the rate of 66-88 per cent. for the 
corresponding half-year of 1904. 


Tue report of the directors of the Hulland Barnsley Rail- 
way for the half-year ending 30th June states that the accounts show 
a gross revenue from all sources of £235,708 13s. 10d., as compared 
with agross revenue of £235,637 19s. 6d. in the corresponding half- 
year of 1904. The working expenses have been £146,082 2s. 11d., 
being at the rate of 61-98 per cont. upon the gross revenue. In the 
corresponding half-year of 1904 the working expenses were 
£145,136 16s, 4d., being at the rate of 61-59 per cent. upon the 
gross revenue. The net revenue for the half-year amounts to 
£89,626 103. 11d, against a net revenue of £90,501 3s, 2d. in the 
corresponding half-year of 1904, 





NOTES AND MEMORANDA. 


THE synthesis of water, by the influence of radium 
emanation, has been recently accomplished. 


A Few tenths per cent. of vanadium raises the elastic 
limit of a mild structural steel one-half without impairing its 
ductility. 

Ir is reported that twelve oil-engine installations for 
irrigation purposes have now been started under the auspices of 
the Madras Government. 


THE greatest searchlight in the world has just been 
built at Berlin for the Russian Government. It is said to be of 
316,000,000 candle-power. 


A warGE coalfield, occurring at the depth of 650 m., 
= 355 fathoms approximately, has been discovered at Inden, near 
Aachen, or Aix-la-Chapelle. 


Ir is stated that at the Irkutsk Observatory an undu- 
lating earthquake of great extent was noticed on July 23rd. The 
shock was most marked between Lake Baikal and Lake Kossogol. 


Ir is stated in the Engineering and Mining Journal 
that a steel containing 4-99 per cent, vanadium and 1-084 per cent, 
— only failed under test with a pull of 140,596 lb. per square 
inch. 

A LarGE steel floating dock was recently launched at 
the Mitsu Bishi Dockyards, in Japan. It is 3874ft. long by 85ft. 
wide by 4lft. 7in. deep. The largest of the Japanese merchant 
vessels can be accommodated in it. 


Tue record for handling ore with a steam shovel is said 
to have been broken by a ninety-ton machine at the Hull mine in 
Minnesota, In 5 h. 36 min, this shovel loaded from a stock pile 
138 thirty-ton cars of ore, or a total of 4140 tons, 


Ir has been shown that small crystals, having the 
lustre, hardness, gravity, and index of refraction of diamond can 
be obtained by heating in the electric arc pulverised carbon on a 
spiral of iron wire, the heating taking place in hydrogen, and 
under great pressure—3100 atmospheres. 


Gas producers, gas engines, and centrifugal pumps will 
be used at two of the pumping stations of the New Orleans 
drainage works to handle the constant dry-weather flow. The 
storm water will be pumped by the electrically-operated apparatus 
already installed, which will be worked intermittently as occasion 
requires. 

Monstreur Le CHATELIER considers the best powders 
to use for grinding metalographical specimens are the following :— 
Alumina derived from the calcination of ammoniacal alum, com- 
mercial flour emery, oxide of chromium derived from the combus- 
tion of ammonium bichromate, oxide of iron from the calcination 
of iron oxalate in air. 


WHILE some recent melinite experiments were being 
carried out by the military engineers at Nancy some beams of 
wood two yards long were hurled by an explosion on to a group of 
soldiers. A reservist was killed on the spot, and one captain had 
his right arm crushed and his left leg broken, and another captain 
had his right leg crushed. 


A BiG gold find, which is considered to be one of the 
largest outcrops of a lode of quartz ever known in the annals of 
the Mysore gold industry, is reported to have been made. Some 
of the quartz found, on being assayed in the laboratory of the 
Geological Department of the Mysore Government, has given gold 
at 20z. 9-5 dwts. to the ton and 5-4dwts. of silver. The quartz is 
most promising and of easy access, 


AccorDING to the Electrical Engineer, Bridgetown, 
situate a few miles from Dulverton, Somerset, claims to be the 
smallest village in England supplied with the electric light. A 
local wheelwright laid down a plant to supply his own premises. 
His neighbours expressed a desire for similar illumination, so the 
wheelwright added to his plant, and is now supplying electricity to 
others in the village. The population is less than 100. 


AccorpinG to Iron Age, it is reported that the 
16in. breech-loading coast defence guns, which the United States 
Government has built at enormous expense, is to be discarded 
One of the reasons given is that it is difficult to make a carriage 
which will support the gun properly, and it is also alleged that the 
cost of discharging it is excessive, and that too many men are 
required to handle it. At great expense, special machine tools 
were designed for the manufacture of these guns, 


Accorp1NG to the American Manufacturer the produc- 
tion of artificial graphite in the United States has been steadily 
increasing since its introduction upon the market in 1897. In 1904 
the increase over the production of 1903 was very large. This is 
due to the fact that graphite was introduced into the manufacture 
of other products than those used for electrical uses. The 
quantity of this variety of graphite that was manufactured in 
1904 amounted to 3,248,0001b., which is the largest amount pro- 
duced in any year since its introduction on the market. 


Tue striking point in the manufacture of Japanese 
paper is the absence of machinery. Everything is done by manual 
labour. Factories are almost unknown, the industry being carried 
on in a small way by each family separately. Except where the 
members of a family are insufficient there is no hired labour, and 
consequently paper-making families are less affected by the rise 
and fall in prices which follows the variation in the demand. 
Lately one or two paper mills have been erected, notably in Osaka 
and Oji, a suburb of Tokio, but these are almost entirely engaged 
in making foreign paper. 

Tue Pollard compound petrol engine was recently 
described in the Automotor Journal. It has a single low-pressure 
cylinder placed between the two high-pressure cylinders, and is of 
the same bore as these latter. All the exhaust from the high- 
pressure cylinders is not used, a portion only of the gases being 
allowed to escape from ports uncovered by the high-pressure 
pistons during the last portion of their explosion strokes and the 
first portion of their exhaust strokes, such gases expanding further 
in the central cylinder. Additional power, it is stated, is obtained 
by the use of the third cylinder, 


In order to regulate the supply of mixture to a gas 
engine so as to enable the relative proportions of gas and air to be 
varied in proportion to the varying calorific value of the com- 
bustible gas, an arrangement has been devised by which a flame 
of the gas is caused to heat a metal rod, more or less according to 
the intensity of the flame, the expansion of the rod effecting the 
regulation of the gas and air butterfly valves by means of a lazy- 
tongs and multiplying lever arrangement. There is an alternative 
method by which the flame is made to affect the electrical resistance 
of a wire, the change of resistance accomplishing the same purpose 
by electrical means, 


In the report on the condition of the metropolitan 
water supply during the month of June, 1905, by the Water 
Examiner appointed under the Metropolis Water Act, 1871, it is 
stated that the average daily supply delivered from the Thames 
during the month was 131,905,383 gallons; from the Lea, 
47,569,479 gallons ; from springs and wells, 53,182,641 gallons ; 
from ponds at Hampstead and Highgate, 201,023 gallons. The 
last is used for non-domestic purposes only. The daily total was, 
therefore, 232,858,526 gallons for a population estimated at 
6,716,329, representing a daily consumption per head of 34-67 
gallons for all purposes, 





MISCELLANEA. 


THE New York Hippodrome is being supplied with a 
150-ton refrigerating plant for cooling the auditorium. 


Ir is reported from Kangra, in North India, that an 
ggg lake, two or three miles long, has been formed by a bil) 
slide, 


THE 16,000-ton battleship Kansas will be launched at 
the yard of the New York Shipbuilding Company at Camden, 
N.J., to-morrow, 


THE automobile has taken a strong hold in Peru, 
Lima is to have a service of automobile omnibuses, each designed 
to carry thirty passengers. 


Tue German Shellac Makers’ Association offer a 
prize of £50 for the discovery of an easy and simple method of 
testing the purity of shellac, 


Tue anchor of H.M.S. Sirius, the flagship of Captain 
Phillip at the time when he effected his historic landing in New 
South Wales, has just been discovered at Norfolk Island, 


Tue Governor of Castille reports that extensive forests 
of pine, cedar, and cork trees situated in various districts of the 
province have been destroyed by fire. The losses are said to be 
considerable. 


Mors than one-fourth of the whole foreign trade of the 
United Kingdom comes in and goes out of the port of Liverpool, 
and the proportion is still growing. Last year the trade increase« 
400,000 tons, 


Buus bricks have been used to face the dam at the 
Cray Reservoir, Swansea, This is said to be the first instance in 
England where blue bricks have been used in place of the stone 
masonry for facing a dam. 


An Italian exciseman at Chiasso, wishing to ascertain if 
a goods wagon was really empty, struck a light near it. The 
wagon had previously contained wine, and the gas generated by the 
alcohol caused an explosion. 


Tue German Imperial Court has decided that foreign 
goods hearing a trade mark protected in Germany, no matter how 
long the foreign firm may have used that mark, are liable to 
seizure on importation there. 


Tue Delaware, Lackawanna, and Western Railroad 
ferry-house, dept, and train sheds in Hoboken, New York, have 
been destroyed by fire. The loss caused by the fire is estimated 
at half a million dollars (£100,000). 


Beteium was the principal contributor of bar iron and 
plates to Uruguay during 1904-5, the imports from that country 
amounting to twice those received from either the United Kingdom 
or Germany, the contribution of the United States being practi- 
cally nil. 

Or fuel is used at the central power station of the New 
Orleans drainage works, which supply current to a number of 
electric pumping plants. Sudden heavy rains make it necessary 
to start up rapidly, and oi! has proved more efficient than coal for 
the purpose. 


THE Sotoyome, said to be the largest gasoline schooner 
in the world, made her trial trip in San Francisco Bay on July 
16th. She is 680 tons, and is equipped with Union gas engines 
burning crude oil and developi 300 horse-power. She will run 
between San Francisco and Albion. 


Ow1nc to the draining of Kern and King Rivers by 
irrigation canals, the Tulare Lake, in California, once navi- 
gable by steamers, is now perfectly d A man on foot 
can cross it safely at any point, end in some places the ground 
is hard enough fora team to drive over. 


Tue meeting of the tenth International Navigation 
Congress is appointed to be held at Milan from 24th to 30th Sep- 
tember next. Information as to the Congress can be obtained 
from either M. Dufournez, the secretary, 38, Rue de Louvain, 
Brussels ; or from M. Sanjust Di Teulada, Villa Real, Milan. 


A new Scottish lake is to be constructed on Rannoch 
Moor, Argylishire. The lake is designed to furnish power for the 
Loch Leven Water and Electric Power Company, and will be utilised 
in the manufacture of aluminium. It will be seven miles long, 
and bod be situated 1000ft. above sea level. It will cost about 

, 000. 

Tue Times states that, according to the Petit Var, 
the launch of the French armoured cruiser Jules Michelet will 
take place at Lorient on August 3lst. She was put upon the 
stocks last year, and at the time of the launch 55 per cent. of 
her construction will be finished. She will be the largest cruiser 
in the French navy. 


At a recent meeting of the Senate of the University of 
London a communication from the Colonial Secretary offering the 
University £700 a year for five years for the purpose of instituting 
a Chair of Protozoology was considered. Of this sum £200 a year 
was stated to be a contribution from the Rhodes Trustees, It was 
decided to accept the offer. 


Ir is reported that the director of the French School 
at Athens has just discovered at Delos three large lead vases 
full of old coins. The largest contained more than 300 four- 
drachma pieces minted in Athens under the Archons. They are 
said to be in such perfect state that they would appear never to 
have been put in circulation. 


THE Works and Stores Committee of the Metropolitan 
Water Board has made a report as to the expenditure on new 
works, a large portion of which, it is explained, was arranged for 
before the Board acquired effective control. In all, the estimated 
expenditure is £514,066, of which £200,306 is expected to be 
necessary during the year 1905-6. 

A NEw institution has been formed with the title “The 
Society of Motor Omnibus Engineers.” Membership is limited to 
engineers or engineering managers in charge of motor omnibus 
undertakings, or their approved assistant engineers or assistant 
engineer managers, and provision is made for both associated 
membership and full membership. 


Tue Admiralty have given orders for a flotilla of twelve 
turbine torpedo-boat destroyers to be built for the Royal Navy for 
coast service. The displacement of the new vessels will vary from 
220 tons to 230 tons. The destroyers will be named Dragonfly, 
Firefly, Grasshopper, Greenfly, Gadfly, Glowworm, Gnat, Cricket, 
Mayfly, Moth, Sandfly, and Spider. 


Ir is said that in China there is practically no market 
for motor cars, for in the average Chinese city it would be im- 
possible to drive one, In Shanghai a good many are in use, and 
their popularity is increasing, but it would appear as if the demand 
would be limited to Shanghai city, where at present there is some- 
thing in the nature of a motor car boom. 


Tur British Consul at Brindisi reports that dredging is 
being carried on there with a view to maintaining the depth 
necessary for the class of vessels using the port. Walls are being 
extended around the inner harbour. The wooden jetties originally 
built for coaling pur; , but never used, have been removed 
and the Government has built a walled coal depét on the shore at 
that point for the bunkering of Italian torpedo boats, &c. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F, A. Brockuavs, 7 Kumpjgasse, Vienna, 
OHINA.—KagLiy ap Watsn, Limrrap, Shanghai and Hong Kong, 
FRANOE.—Boyvagau snp CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—AsuEr anv Co., 18, Unter den Linden, Berlin. 
F. A. Brocxuaus, Leipsic ; A. Twarrmuyer, Leipsic, 

> J. ComBripes anv Co., Railway Bookstalls, Bombay. 
ITALY.—Loxgscu“r anv Oo., 807, Corto, Rome ; Bocca Faunns, Turin. 
JAPAN.—Kag.iy anp Watsu, Liuirep, Yokohama. 

Z. P. Marvya anv Co., 14, Nihonbashi Tori Banchome, Tokyo. 
RUSSIA.—O. Ricksr, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—Wm. Dawson & Sons, Liurrep, 7, 8ea-st. (Box 489), Capetown. 

Gorpow anp Gortcu, Long-street, Capetown. 

R. A. THomPson AND Co., 88, Loop-street, Capetown. 

J. O. Jura amp Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grehemstenn, King Williamstown, Stellenbosch. 

Hanpgv Hovss, Luurrep, Kimberley. 

Apams amp Oo., Durban and Maritsburg. 
AUSTRALIA.—Gorpow anv Gorcu, Melbourne, Sydney, and Brisbane, 

R. A. Taompsow anv Co., 180, Pitt-street, Bydney; Melbournr, 

Adelaide and Brisbane, 

TuRNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland; Onaia, J. W., Napier. 
CANADA.—Monrreat News Co., 886 and 888, &t. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IwrennationaL News OCo., 88 and 

85, Duane-street, New York ; Sussonietion News Co., Chicago. 
STRAITS SETTLEMENTS.—KgE..y anp Watsa, Liutrup, Singapore. 
CEYLON.—WisayarTua amp Oo., Colombo. 
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Tux EnuIngger can be had, by order, from any ne mt in town = 
country, at the various railwa stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
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Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 98. Od. 


CroTH Reavine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit oveur, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subscriptions will, ae further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will roveive THE Ensixans, weekly and post free. Subscriptions sent 
by Pust-office Order must be made payable he Tus Enoinger, and 
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Advertl it be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
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each week. 

Letters relating to Advertisements and the Publishing 
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Telegraphic Address, ‘« ENGINEER NEWSPAPER, LONDON.” 
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PUBLISHER’S NOTICE. 


With this week's number is issued, as a Supplement, a Two-page 
* Drawing of the Propelling Machiner of H.M. Scout Adventure. 
Every copy as issued by the Publi includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it, 
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*." If any subscriber abroad should receive THE ENGINEER in an 
fect or mutilated condition, he will oblige by giving prompt 
tat the fact to the Publisher, with name of the 
Agent fore whom the paper is obtained. Such inconvenience, 
if suffered, can be remedved by obtaining the paper direct from 


is office, 
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TO CORRESPONDENTS. 


sa” In order to avoid trouble and confusion we find it necessary to injorm 
~ correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be pvp ome by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not 
instructions, 

t@ All letters intended for insertion in Tom Enciwmme, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for ication, but as a proof of good faith. No notice 
whatever can of anonymous communications. 

sar Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request to keep copies. 


REPLIES. 

E. J. R. (Devon).—The only builders at present for the Admiralty are 
Vickers, Sons and Maxim, of Barrow. Why not write to them? 

M. G. (Bury).—We fear there is no single book which will help you much. 
The best information is to be found in the ‘‘ Proceedings” of the 
Institution of Civil Engineers and the Institution of Mechanical 
Engineers. You might find some useful figures in Dawson's “ Electric 
Traction Pocket Book. 


INQUIRIES. 


CENTRIFUGAL PULVERISERS. 
Sir,—Can any of your readers give me the address of the —- of 
the Lucop Centrifugal Pulveriser ’ . A. 


ERRATUM. 


On page 117 of our issue of the 4th inst., line 24 of Literature, for 


51-7 tons read from 5 to 7 tons. 
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MUNICIPAL ELECTRIC LIGHTING IN MARYLEBONE, 


THE severe blow which has been administered to 
municipal electric lighting schemes in general, and 
especially in cases of imprudent interference 
of irresponsible persons in the affairs of companies 
representing private enterprise, has not yet been 
fully driven home by the course of events in the 
metropolitan borough of St. Marylebone. It will 
require some time to reveal to the ratepayers there 
and elsewhere the actual extent of the mischief and 
loss caused by municipal electric lighting ideas such 
as prevail in that borough. For many years past 
private enterprise has been a source of dissension 
in the ranks of Marylebone. At one time the water 
companies were attacked for some imaginary and 
local grievances ; then attention was turned to the 
telephone company because the latter endeavoured 
to obtain underground way leases so as to be able 
to remove unsightly overhead wires; next the 
electric lighting company was condemned on the 
ground of inadequate and inefficient lighting; and, 
finally, the gas company came in for _ severe 
criticism. If the amount of time and labour devoted 
to these and many other matters had been appor- 
tioned to the serious consideration of the question 
of electric lighting, there is no doubt that Maryle- 
bone would not be placed in the deplorable position 
in which it is situated to-day, and the ratepayers in 
general would not be confronted with the prospect 
of increased rates owing to the Borough Council 
having embarked upon a scheme of municipal 
trading ; while the users of the electric light would 
not be threatened with the additional possibility, if 
not the probability, of being compelled to pay higher 
prices than at present for the supply of electric 
light and power. We say serious consideration 
advisedly, because the fact is not overlooked that 
the greater portion of many meetings of the old 
Marylebone Vestry and present Borough Council 
was occupied in trivial and fruitless discussions of 
the electric lighting question. The warnings given 
by Sw Edwin Galsworthy and by other members 
were unheeded, and the result is to be found in the 
predicament in which the district is shown to be at 
the present moment. 

The readers of this journal will probably remem- 
ber the actual state of affairs in Marylebone. In 
brief, it is represented by the statement that failing 
to obtain the consent of Parliament to the estab- 
lishment of a competitive system to that of the 
Metropolitan Electric Supply Company, the Borough 
Council agreed to purchase the undertaking of the 
latter i in so far as it was situated in Marylebone, the 
price to be settled by arbitration. Mr.C. A. Russell, 
the arbitrator, awarded the company the sum of 
£1,212,000 for this portion of its undertaking, 
including the estimated value of the goodwill for 
the unexpired term of twenty-eight years of the 
company’s concession. The Borough Council, on 
the advice of Mr. Arthur Wright, consulting 
electrical engineer, then decided to erect a generat- 
ing station to supply the district, and entered into 
an agreement with the company to continue the 
business until the municipal station was erected 
and equipped. In the meantime, as the municipal 
station has been designed on the three-wire system 





with a pressure of 500 volts between the outer con- 
ductors, it has been necessary to take in hand an 
alteration in the pressure of supply to the con- 
sumers. The change over from low pressure to 
higher pressure was conditionally sanctioned by 
the London County Council several months ago; 

but as certain consumers objected, a Board of 
Trade inquiry has been held by Mr. F. Sims 
Williams in order to receive evidence both on 
behalf of the Borough Council and of objectcrs, 
with a view to determining whether the consent of 
the latter should be dispensed with in respect of 
the proposed change of pressure, and whether tke 
question of the conditions to be imposed should 
be referred to the decision of a single arbitrator. 
The present systems of supply as revealed during 
the course of the inquiry are of a varied character. 
In the first place the alternating current method 
is largely used, the pressure ranging from 50 volts 
to 100 volts; and, secondly, there is the continuous 
current system with tensions of 100 volts and 200 
volts. A medley of this kind, as it was termed 
at the inquiry, is only natural when it is remem- 
bered that the Metropolitan Company was a 
pioneer, if not the pioneer, electric lighting com- 
pany in London in the eighties of the last century, 
although the company has been progressing with 
the times, as is shown by the changing over from 
100 volts to 200 volts in the continuous current 
system which was taking place at the time of 
purchase by the Marylebone Borough Council. It 
is, moreover, to be assumed that the work in this 
direction would have been carried out previously if 
it had not been for the negotiations into which the 
Borough Council entered with the company with the 
object of effecting a friendly purchase of the Mary- 
lebone section long before the question went to 
arbitration. 

The strange part of the Board of Trade inquiry 
was the comparatively small number of objectors 
who appeared in opposition to the proposed change 
of pressure. There are 5800 consumers in the 
borough, arrangements have been made with 4500 
of them for the alteratiou, and the work of testing 
the wiring at 500 volts and altering the switches, 
fuses, lamp-holders, and so forth, has already been 
completed in 1000 installations. Only those persons 
who were customers in March, 1896, were entitled 
to object, and these numbered 1794, of whom 750 
were objectors either because they refused to give 
consent or because they entirely ignored the applica- 
tions addressed to them by the borough council asking 
them to sanction the change. The indifference of 
the opponents is shown, by the fact that although 
it was necessary to class the whole of the 750 as 
objectors, this number was reduced to 630 during 
the course of the inquiry, which merely attracted 
about fifty opponents either in person or in writing. 
It will be unnecessary to enter into details regard- 
ing the objections, which mainly related to the in- 
convenience which would be produced by the pro- 
posed change, the fear of greater danger from fire 
and possible increase in the fire premiums, the 
apprehension of higher prices for the supply ofenergy, 
and the difficulties of the 240-volt pressure for 
electro-therapeutic work. Some of the misappre- 
hensions under these and other heads were cleared 
away in the course of the inquiry, during which the 
borough council endeavoured to meet the objections 
raised and offered to incur expense even beyond that 
stipulated by the conditions imposed by the London 
County Council. If, for example, an installation will 
not stand a test of 500 volts, the borough council 
will renew the wiring in addition to undertaking 
the expense of altering the switches, fuses, lamp- 
holders, &c., while the motor generators used by the 
professional medical men are to be re-wound at the 
public expense. The fire danger was dismissed on 
practical grounds and the experience of other dis- 
tricts, as, for instance, Westminster and St. 
James’s and Pall Mall, was quoted to show that 
the fire premiums are not increased. But as 
Marylebone is peculiar in the sense that many 
tenants are bound by covenant to insure in a par- 
ticular office, and as definite arrangements have not 
been made with the insurance companies, the 
borough council propose to take up a floating loan 
at Lloyd’s for £100,000 until the policies of the 
insured have been endorsed by the offices con- 
cerned. 

The insignificant number of 50 objectors—if we 
exclude the 580 consumers who were so indifferent 
as to take no notice of applications made for permis- 
sion to effect the change—can scarcely be permitted 
by the Board of Trade to stand in the way of the 
work being carried into effect at an early date 
among a total number of 5800 users. The interests 
of the minority must be sacrificed to those of the 
majority, not only from the consumers’ point of 
view in general, but also from the ratepayers’. It is 
calculated that the change over to 240 volts will 
involve an outlay of £78,000. If, however, existing 
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conditions were to be continued the expenditure on 
the provision of additional feeder mains, c., would 
amount to £300,000, and the final result would be 
a worse financial outlook than is the case at present. 
The borough council have done the right thing 
from a technical point of view in deciding to 
supply current on the three-wire system at 
500 volts, and as the station is ready and 
the system approved by the Board of Trade, we 
cannot conceive that the consent of the latter could 
be withheld from the change of pressure. But 
there is another point which renders it absolutely 
essential that the supply system should be rendered 
uniform and worked as economically as possible. 
This is the imposition on the borough council of the 
so-called Bermondsey clause, which compels the 
borough so to arrange the annual expenditure, in- 
cluding interest and sinking fund charges, as to equal 
the annual revenue. At present the average price 
is 5d. per unit, some consumers paying less. But 
it is feared that the price will be increased by the 
borough council, which may charge a maximum 
rate of 8d. The engineers do not anticipate an in- 
crease in price if the generating station is started 
soon, but with the heavy debt overhanging the 
undertaking and the Bermondsey clause in addition 
it would seem that both higher prices and higher 
rates are in store for Marylebone. A worse munici- 
pal muddle has never taken place. The members 
of the borough council ought to have seen that 
financial disaster could only overtake a scheme of this 
kind, but they do not seem to trouble themselves when 
spending the money of other people. The Maryle- 


bone muddle should open the eyes of other local 
authorities to the folly of interfering with private 
enterprise or the scope of private enterprise, upon 
which the commerce of the country has been built 
up and is being continued at the present time. 


MEASURED MILES. 


Ir is none the less curious because it is entirely 
improbable, that mechanical questions of great 
importance should be left without investigation for 
many years by those most vitally interested. It is 
the old, old story of assumptions being regarded as 
truths, while classified propositions are raised to 
the dignity of scientific theories. An excellent 
illustration of this species of popular delusion is 
supplied by the recent history of the experimental 
tank and the measured mile. Concerning the 
former we shall not for the moment say anything. 
Let us consider what is the position of the latter as, 
let us say, a national institution. 

On the 19th of July Mr. Harold Yarrow and Mr. 
Marriner read before the Institution of Naval 
Architects two papers dealing from two points of 
view with the influence of depth of water on speed 
trials. Not so many years have elapsed since any 
situation was considered suitable for a measured 
mile, provided it was moderately sheltered, easily 
accessible from a port, and out of the way of 
possibly interrupting traffic. By making three runs 
with and three against the tide, the influence of the 
tide was supposed to be eliminated. Speeds in- 
creased; contracts became more exacting; greater 
difficulties were encountered in putting on the last 
fraction of a knot. Next it was remarked that 
while some firms always built satisfactory ships or 
boats others didnot. Then it was asked, Had “the 
mile” anything to do with the matter? The failures 
were sent to the miles used by the successes, and 
became successes also. Then came a new assump- 
tion. Much greater speeds could be got for the 
same power in deep than in shallow water. 
The papers by Mr. Yarrow and Mr. Marriner 
have already been published in our pages. The 
broad generalisation of which they admit is 
that a depth of 100ft. below the keel of a destroyer 
is not too much to secure minimum resistance. 
Apparently that is what it comes to. The resistance 
of the hull is determined by the depth of water. 
The greater that is the less the resistance and the 
higher the speed. For some reason not very clear, 
the discussion which followed the reading of the 
papers left the resistance phenomena, and, in fact, the 
subject matter of the papers on one side, and was 
in the main confined to dissertations as to the con- 
ditions which a satisfactory measured mile should 
fulfil. We have already given the gist of the words 
used by the various speakers, and we need not go 
over this ground again. We propose to confine 
ourselves to the questions raised in the paper, and 
consider in what way depth can affect resistance. 

According to the theory framed by Froude, and 
based mainly on tank experiments, the total re- 
sistance of water to the passage of a ship through 
it is made up of skin friction and eddy, or, in other 
words, wave making. The meaning of the words 
“skin friction” is obvious. Not only is the mean- 
ing of the words “ wave making’ not so obvious, 
but a considerable diversity of opinion exists among 





experts concerning the part which waves play ; 
how eddies waste energy, and even whether 
Froude’s dictum ought to be accepted without 
qualification. It is, however, concluded that the 
making of waves represents dead loss, whatever its 
amount and however brought about. Furthermore, 
it must not be forgotten that, whether because of 
the friction, or the wave-making, or some other 
not fully ascertained cause, a ship of any 
kind always drags water with her at sea. 
This is easily seen. Any of our readers who 
has entered Ostend. at dead 
understand very clearly, if he has kept his eyes 
open, what we mean. He will have seen acres and 
acres of disturbed water, apparently trying to 
follow in the wake of the steamer, dragged after 
her, so to speak, in small curling waves, brown with 
suspended sand raised from the bottom. It bas 
been held that in the most tremendous gale the 
waves never descend to a greater depth than 20ft. 
below the normal surface, or rise more than 20ft. 
above it. But the depth is held to be dependent on 
the velocity of the wave, that is, of its apparent 
travel over the surface. We are not aware of the 
existence of any definite proof, but there is, we 
understand, reason to believe that the wave-making 
influence of a destroyer running at 28 to 30 knots 
may lead to disturbance of the water at a depth of 
as great as 100ft. To put this in other words, if 
wave crests travelled at 28 to 30 knots, then they 
must be about 100ft. high. If we reject this view, 
then there is as yet no hypothesis to take its place 
and explain the reason why a depth so great is 
required to reduce resistance to a minimum. 

So far, then, we are driven to the conclusion that 
a measured mile which is to do justice to all craft 
must have a minimum depth of about 100ft. The 
difficulties encountered in securing a suitable site 
are not inconsiderable. Mr. Yarrow suggested the 
Goodwin Sands, where a depth of 180ft. is available ; 
but it is by no means easy to fix posts which shall 
be permanent on these sands. But the last has 
not been said by a great deal when it was 
decided to petition the Admiralty to lay down a 
deep-water measured mile. Everything connected 
with hydraulics appears to involve a paradox. The 
notion that the greater the depth of water the 
higher the speed for a given power is, it appears, 
quite erroneous. Thus, one speaker in the course 
of the discussion mentioned a case in which he got 
about 14 knots better speed at dead low water than 
he did when the tide was full in. Mr. Harold 
Yarrow said that, unless a great depth was available, 
there is for each craft and each speed a depth which 
is better than any other, and is not necessarily the 
greatest that can be had. From all this it seems that 
the received theory of ship resistance stands im need 
of very careful revision. It must, of course, be kept 
in view that the late Mr. Froude never had had any 
experience with the enormous speeds which have been 
attained by destroyers within the last few years. 

Mr. Marriner’s paper dealt with the influence of 
the surface wave on the resistance of a swift vessel, 
and one of the most important features of it was 
the doubt—amounting, as we think, to a certainty— 
concerning the accuracy of the results obtained by 
tank experiments. The formation of a special 
transverse wave at the stern of a fast vessel adds 
much to the resistance. Energy is dissipated by 
the dying away of this wave at the ends; precisely 
how is not stated. This special wave is formed at 
a critical depth of water and speed of ship. “If,” 
says Mr. Marriner, “the vessel were running in a 
canal with vertical sides, this critical depth would 
be the condition of least resistance, as the sides of 
the canal would diminish the loss of energy, but on 
the open sea, as the ends of the waves are free, the 
energy can drain away sideways.” 

Now a tank has straight sides, and here he 
suggests is the explanation of the discrepancy 
between tank results and those obtained in practice. 
“With the models tried in a tank of finite breadth 
the ‘ solitary’ wave would be bounded at its ends 
by the vertical walls of the tank. It is probable 
that we should not take as a guide the result 
obtained by a full-speed trial of a destroyer in a 
channel 445ft. wide, or about half the width of the 
river at London Bridge, yet this is the compara- 
tive size of the tank in which the models were 
tried; and the tank having vertical sides would 
not dissipate energy even so much as if it were 
bounded by a shelving shore. It is of interest in 
this connection to consider what would be the 
effect of running in deep water close to a very 
steep rocky shore on one side only. Running along- 
side a shelving shore is, without doubt, a positive 
disadvantage on account of the waves breaking and 
dissipating energy, as is self-evident by the stirring 
up of the sand and shingle.” 

It would extend this article beyond reasonable 
limits if we proceeded to consider in detail what are 
the implications of the paragraph which we have 


low water will 
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just quoted. The whole loss of energy evidently 
takes place in the formation of the wave, and it js 
by no means easy to see how, what becomes of jt 
afterwards can affect the resistance of the shj 
That it does affect that resistance seems io . 
certain—how or in what way remains to be gx. 
plained. The more fully all the questions cop. 
nected with the propulsion of high-speed vesgelg 
are considered the more evident does it become 
that really nex$ to nothing is accurately and cer. 
tainly known about the subject, and the experi. 
mental work of half a century has only served go 
far to emphasise this ignorance. 


SWANSEA HARBOUR. 


Tue Swansea Harbour Trustees and the Swansea 
traders are alike experiencing a bad quarter of ap 
hour. There are indeed some pessimists who hold 
that it is not one but very many bad quarters which 
are before the people of the Welsh port, and the 
recent sad experiences of Lianelly are being brought 
to mind. There, it may be recalled, ambition outran 
the constable, with the result that the affairs of the 
harbour are now practically controlled by the Bank 
of England, a position which will continue until the 
load of debt is very considerably reduced. It is 
vaulting ambition which is at the root of the 
Swansea trouble. A year ago the King cut the first 
sod of a new dock, rendered necessary, it was con- 
tended, by the expanding trade and the constantly 
increasing size of merchant ships. Although some 
of the more cautious trustees contended that there 
was no need for enlargement, especially in view of 
the fact that the older of the existing docks had 
recently been modernised, and were by no means 
fully employed, their views were outvoted, the new 
dock was decided upon, and the work of construc- 
tion commenced. 

The fears of the alarmists were justified to 
some extent when the figures of the trade for 
1904 were published. These showed that there 
had been a considerable falling off in the staple 
trade of the port—coal. It was attempted to 
prove that this was due to the export duty, and, pos- 
sibly, to some extent this was so. But, unfortu- 
nately, whilst the Swansea figures showed a decrease 
those of the neighbouring shipping places, Port 
Talbot and Llanelly, both marked an increase. It 
was naturally not to be accepted that the tax 
affected one port only ; all coal ports should suffer in 
some degree, although those shipping to the French 
market felt the impost invented by Sir Michael Hicks- 
Beach more than did others. In these circum. 
stances it was desirable to look in other directions 
for a cause of the Swansea decrease, and it is now 
being admitted that for some classes of coal both 
Llanelly and Port Talbot are more favourably 
situated. Llanelly takes the anthracite coal wrought 
to the west of Swansea, and Port Talbot that 
which is mined nearer to Cardiff and the Rhondda. 
It is true that the ports we have named are not new, 
but at each there have been important dock im- 
provements in recent years; Port Talbot especially 
has been taken vigorously in hand. 
new company and brought thoroughly up to date, it 
is anticipated that it will assume a foremost place 
in the ranks of Bristol Channel coal ports. Certainly 
this was the position before the Swansea extension 
was decided upon, but it is regarded as not im- 
probable that the authorities there made the great 
mistake of undervaluing their opponent, for 
although the Port Talbot improvements had been 
completed ten years or more ago the headway made 
there had been small. However, that is passed 
now. The port is committed to a policy of harbour 
extension involving an expenditure of between two 
and three millions sterling, the coal shipments are 
decreasing, and there seems little reason to hope 
for any compensating trade. In these circum- 
stances one might naturally have expected that the 
body controlling the harbour would have taken into 
serious consideration the need of providing some 
measure to counteract the opposition. But so far 
from doing this there has recently come into force 
a revised scale of charges which directly plays into 
the hands of the opposition. Until the turn of the 
half-year tipping charges were less in Swansea 
than at the other South Wales coal ports, but com- 
mencing with the first day of July they were made 
the same, Swansea having levelled herself up to the 
rates of her neighbours, which are better situated, 
and which are more favourably regarded as coal 
shipping ports by consumers. The reason given for 
this ill-advised action is that there is an association 
of dock owners in the Bristol Channel whose mem- 
bers undertake to levy the same tolls. 

No doubt there is much virtue and strengthin unity, 
but somehow there are times when all members of the 
Union do not reap equal benefits. We seem to have 
an example here. It would be idle to contend that 
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Swansea is a great coal port. She has enjoyed a 
certain trade, but has in no sense possessed a 
monopoly as has Cardiff, for example. She has to 
fight for all she gets, and in that competition every 
half-penny she can offer in the shape of lower dues 
would tell in her favour, and would strengthen that 
osition she naturally possesses of being nearer to 
the open sea than any of her great competitors. 





THE YEAR'S SHIPPING CASUALTIES. 


Wuen the dangers of the sea are taken into con- 
sideration the losses which occur during a year 
cannot be considered very great if viewed as a per 
centage of the whole of the vesselsemployed. This 
fact is clearly brought out by the statistical sum- 
mary which is published year by year by “ Lloyd's 
Register” of British and Foreign Shipping, a copy 
of which dealing with the year ending July 15th 
last has just reached us. The loss itself, however, 
is in point of tonnage a large amount. Taking the 
United Kingdom alone, there were 98 steamers of 
166,826 tons gross register which ceased to exist as 
useful units of the mercantile fleet. This number 
is 1:27 per cent. of the total number of vessels 
owned, and the tonnage is 1:19 per cent of the total 
tonnage. These figures compare very favourably 
with those of other nations. Taking Germany as 
an example and as being the nearest to this country 
in point of size as regards steam shipping, though 
as a fact only one-fifth as large, we find the figures 
1:42 and 1°47 per cent. respectively. The figures 
for the United States, which comes third and is 
about half as large as Germany, are 1°82 and 1-20 
respectively. In sailing vessels we find much the 
same thing. In this case, however, the United 
States comes much nearer to this country in tonnage, 
and actually owns nearly 25 per cent. more vessels. 
The figures for the United Kingdom are 2-60 per 
cent. of vessels owned and 2°35 per cent. of ton- 
nage owned. The United States lost 4:50 and 3-0 
per cent. respectively. Germany again coming 
third, bas 1-55 per cent. and 1-48 per cent. Both 
of these are better than the figures for the United 
Kingdom and the United States, but taken all round 
we are well below the average losses, whether cal- 
culated by percentage of vessels or by tonnage. 
Taking steam and sailing vessels together, there are 
six countries besides the United Kingdom possess- 
ing merchant navies exceeding 1,000,000 tons. 
These are the British Colonies, the United States of 
America, France, Germany, Italy, and Norway. In 
the case of steamers our loss, as above explained, 
was 1:27 per cent. during 1904-5. The average of 
the other six countries was 1°66 per cent. During 
the four years 1901-1904 our average yearly losses 
were 1:59 per cent. as compared with 3-02 per cent. 
for the other six countries. The latter have 
improved more than we have, but we have 
advanced. The figures just quoted are percentages 
of vessels actually lost, and exclude all cases of 
breaking up, condemnation, &c., not known to be 
consequent upon casualty or stress of weather. On 
the whole, we may console ourselves with the fact 
that though our losses are heavy, they are on an 
average proportionately less than those of other 
countries in the world, and it should be borne in 
mind that the tonnage of the United Kingdom is 
very nearly as great as the tonnage owned by the 
rest of the world put together. 


THE DEMAND FOR ENGINEERS. 


Discussixc in a recent issue the proposed 
new centre of technical education, we invited | 
the Committee responsible for the proposal to | 
make an attempt to discover what demand 
there would be for the number of men it was in- 
tended to pass out annually from the new colleges. 
Our view was that the supply is already equal to 
the demand, and that no useful purpose is to be 
served by increasing the inducements to youths to 
pursue technical training. We have during the 
last few days found evidence to show that our fears 
are well founded. On another page we reprint two 
letters and some comments which have appeared in 
two contemporaries. One tells us that there are 
now 500,000 mechanical and civil engineers, &c., in 
Germany—presumably for the greater part tech- 
nically trained—and that many of them receive less 
than a living Wage; that one of the largest elec- 
trical manufacturing companies employs technically 
educated men as journeymen; and that another com- 
pany forbids its “technically educated employés . . 
to tell any one what their salaries are.” We learn 
also that there were in the German technical 
colleges last year no less than 15,866 students, and 
that the pressure for employment has become so 
intense as to be distressing. Commenting on these 





figures, our contemporary shows that in America the 


competition is also becoming excessive, 4000 young 
men leaving colleges yearly with the expectation 
of finding engineering positions. Turning to the 
other reprint, we have a man who obviously writes 
with some knowledge stating that “Many will be 
found who at the end of a laborious and expen- 
sive college course have had trouble in finding 
employment at even £1 a week,” and asserting 
that the salary of scores of Ph.D.’s employed in 
German factories amounts to no more than the 
princely sum of £60 per year! With these facts— 
and that they are facts we are assured by con- 
firmation from other sources—before us, we begin to 
think that the £400 a-year at forty which we took as 
the minimum to be fairly anticipated is far too high. 
We again urge the absolute necessity of studying 
the question from an economical point of view 
before any further costly steps are taken. 


LABOUR TROUBLES, 


WE learn from the official report on strikes and 
lock-outs which has just appeared that 1904 was 
an exemplary year, the magnitude of disputes 
measured by their number, their duration, and the 
quantity of workpeople involved, being less than for 
any other twelve months of which official statistics 
are preserved. This, indeed, is not saying very 
much, since the record only carries us back to 1893, 
but it has this degree of comfort, that it tends to 
show that in periods of depression of trade not 
caused by labour disputes, such as that of 1897, 
troubles with the workpeople are less than under 
more prosperous circumstances. Thus the wind is 
indeed tempered to the shorn lamb. But whilst we 
may be constrained to look upon the bad trade of 
1904 as an active factor in restraining the combative 
tendencies, we trust we are not wrong in deeming 
the better conditions due in part to the spread of 
‘sweet reasonableness ” and a desire on the parts 
of both employers and employed to avoid the 
useless extravagance of strikes and _lock-outs, 
and it is satisfactory to find that out of 354 dis- 
putes no less than 254 were settled by negotia- 
tion, arbitration, and conciliation. The _per- 
centage of the working population actually 
affected by disputes bas been for the last few years 
surprisingly small. Taking into account all trades 
except agricultural labourers and seamen, it appears 
that in the five years 1900-1904 inclusive, the mean 
percentage works out at only 1:7, and for last year 
it amounted to only ‘9 per cent., equivalent to 
about one-seventh of a day lost per head of working 
population. If this extreme lowness is, as we 
suggest above, due to the difficulty of getting 
work at all, it is to be regarded, in a sense, 
as an unhealthy symptom, and we may venture to 
say that such a small proportion of disputes is not 
wholly desirable. Peace appears on the face of it 
to be an admirable thing, but all history tells us 
that prolonged tranquility has an injurious effect 
upon men and nations. We need have, however, 
no misgivings as regards labour; as certainly as 
trade revives the number of trade disputes will 
increase, and it is highly improbable that the low 
figures of 1904 will be repeated for the next ten to 
fifteen years or so, when a return of bad markets 
may be anticipated. 


A TURBINE LINER RECORD. 


A NEW record for the run between the North of 
Ireland and the Straits of Belle Isle, Newfoundland, 
has been established by the last outward run of the 
turbine ship Virginian, owned by the Allan Line. 
The ship left Moville on Friday last, and passed 
Belle Isle at seven o’clock on Tuesday evening, the 
passage taking fotr days and six hours. The 
distance is about 1700 miles, so that the average 
speed must have approached 17 knots. There 
is thus no question of a record speed for Trans- 
atlantic runs, the speeds attained between Europe 
and New York being far higher; but the Virginian 
has made the quickest recorded passage between 
the North of Ireland and Belle Isle. She has, 
moreover, come well up to her contract speed. It 
may be worth while to recall that the Virginian, a 
sister to the Victorian, was launched from the yard 
of Alexander Stephen and Son last December; she 
displaces 11,200 tons, is 540ft. long, and has 
accommodation for 1650 passengers. Her propel- 
ling engines were built by the Parsons Marine 
Steam Turbine Company. She has three propellers, 
of which the centre one is driven by a high-pressure 
turbine, and the two others by low- pressure 
turbines. The outside screws can be reversed by 
special reversing turbines. Her owners and builders 
are alike to be congratulated on the excellent run, 
which may do not a little to advance the cause of 
turbine propulsion. 





LITERATURE. 


Die Abgekurzte Wetterbestindigkeitsprobe der Naturlichen 
Bausteine. Von Professor Dr. Heinrich Lepp. 8vo., 
pp. 140, with 11 plates, Frankfort a/m: H. Keller. 1905. 

Tus volume is, in a certain sense, a continuation of a 

former work by the same author on the “ Resistance to 

Weathering of Natural Building Stones,” published in 

1900, to which numerous references are made throughout 

the text, the principal object being to describe the applica- 

tion of an experimental method of determining the 
resisting power of building stones to the corrosive 
influence of the atmosphere of towns under modern con- 
ditions of life. The principle of the method is the 
exposure of samples of fixed dimensions, contained in 
closed bottles, standing above water, to the action of 
gaseous carbon-dioxide, oxygen, and sulphur-dioxide, at 
regular intervals, with alternating immersions in water 
three times daily for two minutes at a time, for a period 
of about fourteen days. This results in the removal of 
soluble matter, such as calcite, dolomite, and ferric- 
hydrate, while argillaceous binding material is more or 
less disintegrated and settles to the bottom of the bottle. 
The difference between the weights of the samples before 
and after the experiment, expressed in percentages of the 
original weights, gives a measure of .the atmospheric 
stability of the stone. In addition, freezing tests are 
made with 24in. cubes, which are saturated with water, 
and subjected to alternate freezings at —17 Cent., and 
thawings 25 times repeated, followed by tests in compres- 
sion against similar samples in their normal condition, the 
loss of strength giving a measure of the resistance to 
frost. The tests in question have been applied to a series 
of sandstones from the Upper Weser Valley, a region of 
great importance architecturally, as having furnished the 
material for numerous monumental buildings in Northern 
and Western Germany from the 10th century down to 
the present time. The stones range in geological age from 
the Trias to the Wealden periods, and with one or two 
exceptions the cement is mainly with silica, 7.¢., they are 
nearly pure quartz sandstones. These have been classified 
according to their rates of degradation into several 
groups, Carrara marble and a compact quartzite furnish- 
ing the extreme points of comparison, the loss of weight 
of the former being 6480 times that of the latter, that of 
the samples ranging between 0°080 and 0°36 per cent. 

There is a further allusion to a division into Rigopatholiths, 

Chemikopatholiths, and Hemipatholiths, but the defini- 

tion of these portentous termsis not given. We suppose 

that it will be found in the author’s earlier work. 

An obvious objection to the method described, when it 
is desired to use it as a guide for the selection of stones 
to be used in large masses, is the insignificant size of the 
samples, 70 by 30 by 8} mm., and these dimensions 
are insisted upon by the author for international use. It 
seems unlikely that English quarry owners would consent 
to have their products classified into first, second, and 
third-class materials upon the results of a fortnight’s 
experimenting upon a cubic inch of material weighing 
about 14 oz. The author also considers that numerous 
stations for observations on natural weathering analogous 
to meteorological observations, are desirable. Perhaps 
the most useful part of the book will be found in the 
careful micrographic descriptions and illustrations of the 
stones tested, which, together with some examples of 
natural weathering, are admirably reproduced in the 
illustrations. 





The Compound Engine. By W.J. Tennant, A.M.I. Mech. E. 
London: Percival Marshall and Co., 26-29, Poppin’s-court, 
Fleet-street, E.C. Price 2s. 6d.—The object of the author 
in writing this work is to put before the reader a book which 
gives the true function of compounding, and also which will 
clear up many misconceptions generally held by the student 
who is just commencing the study of the subject. The 
more difficult points are carefully explained, and the student 
should be able to follow the explanations contained therein 
without any trouble. The book is devoted almost entirely 
to the theory of the subject, rather than giving the latest 
practice, and there is a notable absence of mathematics. All 
the details connected with the design of the compound 
engine, such as indicator diagrams, cylinder ratios, jacketing, 
condensing, and the receiver, are dealt with fully. There is 
also an important chapter which gives the graphical method 
of constructing indicator diagrams for compound engines. 
This method is advocated by Professor Unwin. Theillustra- 
tions are neat, and the descriptive matter is clear and 
concise. 

Steam Engineering. By Mr. W. F. Pullen, Wh.,Sc., M.I. 
Mech. E., Assoc. M. Inst. C.E. Second edition. Manchester : 
The Scientific Publishing Company. Price 4s. net. — A 
second edition of this book has now been reached, and many 
additions and alterations have been made. This especially 
refers to that section which deals with heat engines. The 
remainder of the volume has been left practically in its original 
condition, with the exception of the subject of internal-com- 
bustion engines, which we are pleased to see has been greatly 
enlarged. The illustrations throughout are particularly clear. 

The Naval Pocket-book. By Sir W. Laird Clowes. London: 
W. Thacker and Co., 2, Creed-lane, E.C. Price 7s. 6d. net. 
—We have just received the tenth annual Naval Pocket-book, 
which contains even more useful information than the previous 
editions. Included in this number, for the first time, are 
some comparative tables, showing respectively the material 
strength of the principal Powers and the amount of recent 
naval expenditure of the more important of them. The data 
contained herein, owing to the late date of publication, has 
been brought up to the beginning of June. 

Modern Lightning Conductors. By Killingworth Hedges. 
London: Crosby Lockwood and Son. Price 6s. 6d. net.— 
The book we have before us is an illustrated supplement to 
the report issued only a short time ago by the Lightning 
Research Committee. It contains nine chapters, a few of 
the more important of which deal with the Lightning Com- 
mittee’s suggestions and rules. Modern methods of protec- 
tion against the effects of lightning, and notes on American 
and continental practice. Many interesting examples are 
given of lightning stroke on protected and unprotected 
buildings. 
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GOLD DREDGING IN THE UNITED STATES. 


Tue dredging of gold-bearing gravels, which was first prac- 
tised in the river beds of New Zealand, is now being utilised 
on a very extensive scale in some of the western parts of the 
United States, and notably in California. A beginning has 
also been made in Alaska, Mexico, and Central America, and 
the method is applicable wherever placer mining or hydraulic 
mining has been used. All that the dredger needs is a 


The Oreville fields in California cover an area of at least 
6000 acres, which has been already investigated or pro- 
spected, and the value of the gold in this district is esti- 
mated at from £800,000 to £900,000. It is being worked by 
about thirty large electric dredgers. The Folsom field has 
about the same area, but has been developed more recently, 
and about eight or ten dredgers are at work. The Yuba field 


has about 3000 acres, and the Wheatland field 1000 acres, | 


These and many others are now being rapidly developed. 
Hydraulic - electric power generating plants are very 











Fig. 1—-CALIFORNIAN 


bed of gravel within reach, and enough water to float the 
machine and supply the pumps. For economical working, 
the bed must be of large area, practically level, and free from 
large rocks or boulders. Probable sites are carefully investi- 
gated by means of drill holes, usually Gin. in diameter, one 
hole to each ten acres of land being sufficient to show the 
average value, and the dredger will usually recover about 
three-fourths of the value thus shown. 

A peculiarity of the California work is that most of the 
dredgers are operated by electricity, and that immense areas 
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of agricultural land are being excavated to reach the gold- 
bearing gravel deposit which underlies it. The dredger cuts 
its own channel, or rather pool, depositing the-gravel tailings 
bebind it as it advances. Thus everything is turned ‘‘ topsy- 
turvy;’’ the rich soil goes to the bottom, and is buried 
under a barren waste of gravel. Even towns have been 
removed and their sites excavated by gold-working dredgers. 
The value of the gold in a cubic yard of gravel varies from 7d. 
to 1s., and in some cases runs as high as 1s. 8d. The cost of 
recovery is from 24d. to 3d. per cubic yard. 
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GOLD DREDGER AT WORK 


numerous in California, and it is a comparatively easy 
matter to obtain electric current from transmission lines. 
This is, of course, very much more economical and conve- 
nient than having a steam plant on every dredge, both in 
regard to operation and maintenance. The working crew is 
only three men on a shift, and the dredgers work con- 
tinuously—three shifts per day. The stoppages for shifting 
the dredger, repairs, &c., average about four hours per day, 
leaving twenty hours per day for actual working. Current is 
usually taken at 4000 volts, and transformed to 440 volts by 
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Fig. 2-SECTION OF GOLD DREDGER 


step-down transformers on the boats. A dredger will usually 
have five or six motors for driving the ladder chain, raising 
and lowering the ladder, hauling on the guy lines, and 
operating the screens, pumps, electric light plant, &c. 

The modern dredgers are all of the ladder type, and Fig. 1 
shows one of these machines now at work in California. 
Fig. 2 is a drawing showing the construction and the 
arrangement of the machinery. This last, however, is one 
of the smaller machines, and its ladder frame is of timber 
beams, strongly trussed. The larger machines have the 


———= 
| ladder frame built up of steel latticed trusses similar t 
| those which carry the tailings conveyor. The shear | 7 
or head frame from which the ladder is suspended jg ais 
| sometimes of steel construction. The machinery and o r 
| tion may be divided into three classes :—First, dredging the 
| gravel; secondly, washing the gravel and recovering the 
| gold; thirdly, discharging the waste gravel tailings and the 
waste fine material or slimes, , 

The ladder chain or bucket chain is built up with cloge 
connected buckets, having no intermediate links, but each 
link carries a bucket. The upper part and cutting edge of 
each bucket is formed by a band of heavy manganeso step] 
The buckets are of 3, 5, or 74 cubic feet capacity, and when 
excavating ordinary gravel they run at a speed of about 50f 
per minute, emptying 20 to 28 buckets per minute into 
the top bin or hopper. To reduce the wear of pins and links 
of the bucket chain, the pins are made of large diameter and 
have a bearing as wide as the rear end of the bucket, the pin 
being held in the bearings of the front end. Renewable 
bushings of manganese steel make a strong and durable con. 
struction. The dredger is held up to its work by a sharp. 
pointed steel pile or ‘‘spud’’ at the stern, while a heay. 
timber ‘‘ spud’’ is used in moving the boat forward as th, 

| work progresses. Guy lines or warping lines carricd ahead 
from the bow and attached to anchors or deadmen are useq 
to swing the boat, the lines being handled by electric 
winches. The amount of gravel excavated averages from 
40,000 cubic yards per month by the smaller dredgers to 
80,000 cubic yards per month by the largest sizes. 

The buckets discharge into an elevated hopper, with g 
grating to retain large stones or boulders. [rom the 
hopper a steady stream of gravel, dirt, and water flows into 
| @ set of inclined shaking screens, through which the fine 
| material falls intoa device which distributes it over ihe gold. 
| saving tables. A steady flow of water passes over the tables 
| and they are fitted with riffles or similar devices, and mer. 
| cury is employed to catch the gold. The area of the 
| shaking screens and tables is about 1200 square feet ina 
| large dredger. Most of the gold is collected at the head of 
the tables, near the screens. Shaking screens are used 
| in a majority of cases, but some have rotary screens and 
others have both kinds, This depends upon the character of 
| the gravel, the most economical working being effected by 
machines designed to meet the conditions in each case, 

The coarse gravel passes off the end of the screens, and is 
delivered into a hopper which discharges it upon a continuous 
india-rubber belt conveyor mounted on a long steel truss 
frame, and running at the rate of about 200ft. per minute, 
The inclination of the conveyor can be adjusted, and the 
height and length are sufficient to prevent the material from 
falling back and interfering with the work. The slimes or 
fine waste from the tables flows through a sluice-box which 
is fitted with riffles, and projects about 20ft. beyond the 
stern of the dredger. If there is much sand, a centrifugal 
suction pump is sometimes placed at the stern to remove the 
accumulation and discharge it through a pipe attached to 
the conveyor frame, the sand being thus delivered on top of 
the waste gravel. 

All the dredgers above described have been built by the 
| Bucyrus Company, of Milwaukee, which has made a speciality 
of this class of machinery, 








In order to obtain the vertical on board ship a modifica. 
tion of the ordinary pendulum, by which the disturbing effect of 
the rolling of the ship is eliminated, has been devised. Two 
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elastic connections are made from fixed points on the ship to the 
opposite sides of the pendulum. As the ship rolls, the stretching 
and contracting of these connections produce forces which may 
be made to balance those brought into play by the rolling of 
the ship. On the assumption that the pendulum is small cou 
red with its distance from the axis of rolling, the relation 
etween length of pendulum, distance of attachment of elastic 
connections from point of support, distance of pendulum from ax!s 
of rolling, periodicity of rolling and acceleration of gravity, 1s 
found which will reduce the equation of motion of the pendulum 
to one whose solution is of the simple harmonic type. 
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GEORGE W. JAFFREY. 

Tu death occurred at Greenock on the 31st ult. of Mr. 
George W. Jaffrey, engineer and shipbuilder, who was in his 
eighty: fifth year, and whose death snaps one more interesting 
link between the present time and the early days of steam 
ition and the birth of iron shipbuilding and screw pro- 


el Mr. Jaffrey was born in London in 1820, but in 
early youth became resident in Glasgow, and served his 


apprenticeship as shipbuilder with the once renowned, but 
now defunct, firm of Thomas Wingate and Co., Whiteinch. 
When a boy of eleven-years old, Mr. Jaffrey, as he himself 
has related, watched with keen interest the building of the 
Fairy (Jueen, the first iron steamer to be launched into, and 
to ply on, the waters of the Clyde. This was in 1831, the 
site of its construction being Neilscn’s Oakbank Foundry, 
~arscube-road, in the north-west district of Glasgow. Messrs. 
Neilson were the builders, and Mr. Jaffrey has recorded that 
“the hull was built on the side of Garscube-road open to the 
public. The hull all over was riveted as boilers were—the 
rivets projecting, not countersunk, as the practice now is. 
After the ironwork of the hull was finished it was taken on 
lorries down by way of Cowcaddens and Buchanan-street, 
and launched broadside on into the Clyde at the west side of 
Glasgow Bridge, then the landing-place for the West High- 
land smacks. The engines were oscillating, the first of this 
type made in Glasgow, and also by Messrs, Neilson, the plans 
for which were obtained by one of the young Neilsons going 
up to London and copying those made by John Penn on 
board the above-bridge steamers on the Thames.’’ While 
with Wingate and Co. Mr. Jaffrey assisted in 1838 to place 
the engines made by that firm on board the steamer Sirius— 
built by Menzies and Son at Leith—which, with the Bristol- 
built Great Western, is usually bracketed as the pioneer 
Atlantic steamship, and, having been well trained in most 
branches of shipbuilding, and acquiring knowledge also of 
the twin industry of engineering, he filled engagements at 
various times, and over a long series of years, in both the 
Clyde district and the North-East Coast of England. For 
some time he was connected with the manufacture of colliery 
engines and plant at West Hartlepool, and while there 
became mayor of the town. Returning to the Clyde district, 
he became manager to the old firm of Tod and McGregor, 
which founded the works now occupied by David and William 
Henderson and Co, at Partick, and built the first private 
graving dock in Scotland. This firm was also the first on 
the Clyde to begin shipbuilding in iron on any vigorous scale, 
and Mr. Jaffrey had many interesting reminiscences of those 
early experiences. One may here be recounted. The method 
of tendering for these early steamers in iron was to quote a 
price per ton for the ironwork of the hull in the same way as 
was done in quoting for a boiler. ‘It was amusing,” Mr. 
Jaffrey has recorded, ‘‘ to see how very anxious the owners 
were to know that they got the quantity of iron contracted 
for put into the hull. They had a man constantly in the 
yard to watch every pound weight of plates, angles, bars and 
rivets put into the hull.’’ Truly, as he remarks, ‘‘ those 
were the primitive days in iron shipbuilding.’’ In our own 
day it is almost the first aim of shipowners and shipbuilders 
to have every possible pound weight of iron and steel kept 
out of, and of cargo-carrying capacity embodied in, their 
productions. In 1875 Mr. Jaffrey settled in Greenock as a 
consulting engineer, &c., and while engaged at intervals in 
other parts of the country he yet found time to engage in 
public service, and was for longer or shorter periods connected 
with the Police Commission, the Water Trust, the School 
Board, and other bodies. 


DAVID EVANS. 


ANOTHER of Cleveland’s notable members of the iron and 
steel trades has passed away, Mr. David Evans, the late 
general manager of Bolckow, Vaughan and Co., having died 
at Saltburn-by-the-Sea on Tuesday after a long illness. That, 
indeed, was the cause of his retiring from the conduct of the 
firm's affairs last October, and his death was not unexpected. 
Few men occupied a more prominent position in the metal- 
lurgical industries of the North of England, and he was 
generally recognised as a leading authority in the trade. 

The late Mr. Evans was born at Aberdare, Glamorganshire, 
in 1841, his father being manager of the Aberdare Ironworks, 
belonging to Mr. Richard Fothergill. There Mr. Evans 
received his practical training, and he may be said to 
h:v2 spent his whole life in connection with the manufacture 
of iron and steel. He early showed the ability for which he 
has since been distinguished, for in 1866, when in his 
twenty-fifth year, he succeeded his father as blast furnace 
manager at Aberdare. In 1870 he became manager of the 
blast furnaces, forges, and mills at Rhymney, Mon., 
where he remained until 1875. Then he passed on 
to the works managership of the Ebbw Vale Iron 
and Steel Company’s establishment, which included 
blast furnaces and rolling mills. In 1878 he returned to 
Rhymney, and occupied the post of resident manager for 
seven years, when in 1885 he was appointed general manager 
of the Barrow Hematite Iron and Steel Company. In 1891 
the directors of Bolckow, Vaughan and Co., offered Mr. 
Evans the general managership of their works, which he 
accepted, and for thirteen years he occupied that post, until 
ill health compelled him to relinquish the position last 
October. He had the oversight of ironstone mines producing 
over 2,000,000 tonsof Cleveland ironstone per annum ; twenty- 
five blast furnaces, making nearly 750,000 tons of Cleveland 
basic, hematite, and spiegel iron per year; steel works making 
1000 tons of finished steel per day in the form of rails, 
sleepers, plates, &c.; nineteen collieries, raising about 
2,000,000 tons of coal per annum; coking plant, limestone 
quarries, engineering shops, foundries, &c. The firm employs 
over 13,500 men at its various mines, works, &c. Under Mr. 
Kvans’ management the concern has been very successfully 
carried on, 2 fair dividend being regularly paid, and some 
years ago the directors were able to buy entirely out of revenue 
the Clay-lane Ironworks, consisting of five blast furnaces 
capable of producing over 3500 tons of Cleveland pig iron per 
week, as well as the ironstone mines owned by the Clay-lane 
Company. For this property £250,000 was paid. 

The late Mr. Evans, in addition to his duties as general 
manager of the firm of Messrs. Bolckow, Vaughan aud Co., 
occupied several public and private offices. He was chairman 
of the Eston Urban District Council, a member of the Tees 
Port Sanitary Authority, a member of the Tees Conservancy 
Commission, as well as a justice of the peace for Monmouth- 
shire and the North Riding of Yorkshire. He was a past- 
president of the Cleveland Ironmasters’ Association, a 





member of the Council of the Iron and Steel Institute, 
a member of the Institution of Civil Engineers and of the 
Institution of Mechanical Engineers, a member of the 
Council of the British Iron Trade Association, a vice- 
president of the Cleveland Institution of Engineers, a mem- 
ber of the American Institute of Civil Engineers, a member 
of the Institution of Naval Architects, and the representative 
of the British Steelmakers on the Committee of Lloyd’s 
Registry of Shipping. Mr. Evans was a director of the 
Cleveland Salt Company, Limited, and the New Cransley 
Iron and Steel Company. 

Mr. Evans was a most successful manager of men, for 
during the whole of his thirteen years’ management of 
Messrs. Bolekow, Vaughan and Co.’s works and mines not a 
single strike occurred. It is not too much to say that he was 
highly esteemed by the whole of his workmen. He was 
regarded as a strict but just master, and he cared much for 
the welfare of the employés of the firm. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 9) our 
correspondents.) 





FAUCILLE AND MONT BLANC RAILWAY. 


Siz,—In your issue of June 23rd you say, ‘‘If the Mont Blanc 
Tunnel is ever constructed—the italics are mine—it will, in conjunc- 
tion with the Faucille, offer a direct line from Paris to Turin and 
Brindisi, and thus provide the best and most direct route between 
the East and the West of Europe.” You further go on to state 
that ‘‘ While the prospect cf the Faucille Tunnel is certainly 
brighter than it has been for some time past, it is probable that a 
considerable time will elapse before anything is done to connect up 
the French and Italian railway systems through Mont Blanc.” 
Although this may be your view—and it certainly is the desire of 
many people that this great international work should be post- 
poned—yet I would respectfully suggest that the time is not so 
distant as you imagine, and in support of my contention I adduce 
the following reasons :— 

Le Matin and other French journals highly approve of the great 
scheme proposed by M. Gauthier, French Minister of Public Works, 
for the construction of a railway line from Lons-le-Saunier to 
Geneva through the Jura Mountains, to be followed by a tunnel 
through Mont Blanc in the Pennine Alps to connect with the 
Italian railway system, so as “to provide the shortest and most 
direct line of communication between France, Italy, and the East.” 
Primarily the new route from Lons-le-Saunier to Geneva was con- 
sidered merely as an improved means of access to the Simplon 
Tunnel ; but with larger views the aim now is to provide a more 
practicable means of communication’ between Calais, Paris and 
North-Western Europe, and the Italian railway system, as with- 
out a rapid and convenient means of conveyance of this traffic the 
Simplon route is of no advantage to France, seeing that the Ostend- 
Bale-St. Gothard line into Italy will still remain the shortest, the 
Simplon being merely a practical duplication thereof. 

The distances from the North Sea to Piacenza—the departure 
point of the Brindisi line from the general North Italian Railway 
system—are at present as follows :—Ostend-Bale-Gothard-Piacenza, 
1154 kiloms.; Calais-Paris-Modane-Turin-Piacenza, 1285 kiloms. 
If, however, the Calais-Paris-Dijon-Pontarlier-Simplon-Piacenza 
line were completed, its length would be 1237 kiloms., so that the 
shortest route for the Indian mails to Piacenza and Brindisi would 
still be via the St. Gothard, now earning over 50,000f. per kilom. 
per annum. 

From the French standpoint, therefore, the only way to bring 
back to French lines the traffic which has been diverted by the St. 
Gothard is by the construction of the projected line joining Lons- 
le-Saunier to Geneva, and thence after reaching Chamonix, passing 
by a tunnel through Mont Blanc into the valley of the river Po. 

The distance from Calais vid Paris-Geneva-Mont Blanc to Pia- 
cenza would then be 1146 kiloms., again of only 8 kiloms. in length, 
but this small kilometric advantage is enhanced by a very great 
gain in time, since the Faucille-Mont Blanc line may be considered 
as a straight line on the level, while on the St. Gothard route, by 
reason of stiff gradients and sharp curves, express trains can hardly 
attain an average speed of 45 kiloms. per hour. The reasons are 
obvious—on the new direct Piacenza line the ruling gradients 
would not exceed 1 to 1} per cent., whereas on the St. Gothard 
line there is one Jength of 60 kiloms. with a gradient of 1-6 per 
cent., and another of 110 kiloms. with average gradients of 2-6 per 
cent. This gives, in comparison, an increase of 124 kiloms. in 
length to the latter line, making its virtual length 1278 kiloms., as 
compared with 1146 kiloms. over the proposed Lons-le-Saunier- 
Geneva-Aosta-Piacenza route. 

It is, therefore, evident that the Calais-Paris-Geneva-Mont 
Blanc-Piacenza line is better, on technical and financial grounds, 
than any other now existing, or than any possible line, so far as 
North-Western European traffic with Italy and the East is con- 
cerned, and from the French point of view it has the great advan- 
tage that it assures to French and Italian railways not only the 
best and most direct route to the Far East, but that it is, with the 
exception of the small diversion into Swiss territory at Geneva, 
wholly on French and Italian soil. There are, moreover, other 
considerations. The first is that Switzerland has no intention or 
desire to improve the Frasne-Vallorbe line, as the Swiss Govern- 
ment is about to construct a tunnel in the Bernese Alps through 
the Loetschberg or Wildstrubel, directly to connect the Simplon 
line to the capital of the Swiss Federation. Were this line con- 
structed the greater part of the traffic to the Simplon would go 
over the lines by Berne and Belfort ; consequently any improve- 
ment of the present Vallorbe line would be of secondary import- 
ance to Switzerland as well as to Franco, 

‘The other point is that the Austro-Hungarian Government has 
had in view ever since the year 1900 the linking up of the existing 
railways from Vienna to the Aigean Sea by the construction of 
short connecting lines in Bosnia, viz., Banjaluka-Jaitza and 
Serajovo-Mitrovitza, thus completing a trunk line from Vienna to 
Serajovo and Salonica, which, being done, it is hoped that a large 
portion of the Eastern trade and the Indian mails will be diverted 
from the present route through France and Italy, and thus pass 
instead through Germany, Austria, Hungary, and Turkey, the 
distance by sea from Salonica to Port Said being only 1200 kiloms., 
as against 1600 kiloms, from Brindisi. On account, however, of 
the difficulties of navigation in the Aigean Sea, the voyage from 
Salonica to Port Said cannot be made in less than sixty hours, 
while the Brindisi-Port Said voyage requires sixty-four hours ; 
but by the Faucille and Mont Blanc route the land journey would 
be much shortened, which is a most important consideration— 
especially in hot weather—and the distances would then be: 
Calais-Mont Blanc-Brindisi, 2050 kiloms. ; Antwerp- Vienna-Salonica, 
2500 -kiloms. 

At a speed of 60 kiloms, per hour hour over each of these -lines 
the journeys could be made in thirty-four and forty-two hours 
respectively, so there would still be a difference of four hours in 
favour of the Calais-Brindisi-Port Said route, which slight advan- 

e, however, might easily be counterbalanced by an improvement 
of the Antwerp-Salonica route. 

There is therefore, from the French point of view, great danger 
of a _diversicn of traffic, which can only be overcome by France 
and Italy making common and immediate efforts to provide a route 
to the East which shall be at once the best, the most direct, and 
the easiest possible by land, on which trains can be run at the 
highest speeds, in order to compensate for the longer but safer 
sea voyage, and thus increase the slight superiority in point of 





time which they now possess, For thisreason both nations should be 
prepared to exert every effort, financial and otherwise, to construct 
at the earliest date the proposed Faucille-Geneva-Mont Blanc line, 
which will give better results than any other, and for this reason 
M. Gautier’s decision in favour of the Faucille Railway, as the 
first step to the construction of this important trunk line, is 
understood and appreciated. 
July 26th. A. ARA, Colonel (retired), 





HALL ROAD COLLISION. 


Str,—I am intensely disappointed with your article upon this 
accident in to-day’s issue of THE ExcrveeR. The daily Press, 
which is not technical, appears to have accepted the unfortunate 
signalman’s statement that he alone is to blame for the catastrophe 
unquestioned, and you, Sir, have, apparently, also failed to grasp 
the essential lesson which has so ruthlessly been brought to our 
notice. 

You say, after stating that the train was travelling at 50 miles 
an hour :—‘‘ Here we have the most complete interlocking system 
that can be devised, in perfect working order, stultified by the 
man in charge of it. How is it possible to secure safety by sig- 
nalling when such a thing can happen in broad daylight?” _ 

My answer to this is, that express trains running at 50 miles an 
hour should not be permitted to run past home signals standing at 
danger under any circumstances whatever, whether a signalman or 
any one else shows a green or any other flag. , 

The interlocking system has been adopted to prevent the signal 
being lowered to an approaching train unless the points are first 
properly set to ensure a safe passage to the train ; in the event of 
a signal being out of order so that it cannot be lowered, the 
obvious thing is that the driver of an approaching train should 
stop to ascertain why it is not lowered, then no accident from 
this cause would be possible; and if the line is clear ahead he 
might safely be allowed to proceed. > ee 

I do not consider the driver of the train causing the collision is 
in any way more blamable than the signalman, because the chair- 
man of the company, I think, has stated that the driver had no 
option but to proceed when he saw the green flag. Therefore, it 
appears clear, to my judgment, that the management is solely 
responsible for the calamity. I only hope there is no other railway 
company working under similar conditions. I have inquired from 
an official on one line, and he very promptly replied: ‘‘No, sir! 
we do not let express trains through any of our stations at full 
speed unless the signals are properly set.” I am sure, Sir, it will 
greatly add to the general feeling of security if you will in a 
future issue strongly emphasise this weakness of management, and 
if, after inquiry, you can satisfy us that the system adopted on the 
Liverpool and Southport line is singular to this particular railway. 

South Norwood, August 5th. Horris Parks, 





Sir,—In your comments on this deplorable accident, it is dis- 
appointitig to read that you really do not know what more could 
be done than was done to prevent such an occurrence. It is true 
your remark appears to refer more especially to signalling and to 
the minimising of the risk due to human fallibility. But this 
great risk must always be reckoned with ; and one fairly obvious 
way of reducing it is overlooked or ignored in your comments. 
This is that on rails used by express services facing points might 
be avoided or prohibited. Had this been the case at the junction 
in question, it is hard to see how the accident could have 
happened. ; : ‘ 

The feasibility of this remedy is, I believe, attested by its 
adoption, more or less completely, on at least one of the great 
lines to the North. I recollect the mention of the avoidance of 
facing points as a justification for high speeds. ; 

The public are interested in a practical, simple, and effective 
remedy such as this, the adoption of which at the outset in the 
design of new lines might well be made compulsory in the case of 
passenger rails, R. M. 8. 

August 7th. 





TANK ENGINES. ; 

Sir,—I do not propose to go into any consideration of the rela- 
tive merits of tank and tender engines, but I think it is time that 
all that is being said about the surging of water in tenders and 
tanks should be reduced to some basis of fact and common sense. 
There is, in the first place, not one scrap of evidence that any 
surging of water takes place at all, except that with which every 
driver is familiar. When steam is shut off and the brakes applied 
the water goes out of the gauge glass because its momentum carries 
the water forward. Inthe same way, if the train starts rapid_y, 
water rises in the glass in a moment. This happens also in the 
tender. If anyone doubts, let him lie down on a tender, lift the 
filling hole lid, and see for himself what goes on. : 

But let us suppose, for the sake of argument, that surging does 
take place continually, and I ask for some definite figures as to 
what ensues, A tank engine has used half its water. There 
remains, say, four tons of water—two tons in each side tank or in 
each leg of a saddle tank. Will someone who has studied the 
subject say what effect this water can have on a 50-ton tank 
engine—no guesses permitted? In like manner, a tender has in 
its tank nine tons of water. What effect can this have on the 
engine / 

Until we have some figures of the kind before us, I can only say 
that the surging theory has no foundation outside pure fancy. 

Surbiton, August 7th. A, NEWMAN. 





S1r,—I am sorry that I am unable myself to answer the question 
about the stresses in a coupling-rod raised by your correspondent, 
Mr. Thornhill. if, however, he will turn to THE ENGINEER for 
January and February, 1903, he will find articles which will, I 
think, answer his questions. 


August 8th. RUNNING SHED. 





MEASUREMENT OF ANGLES. 

Sir,—As previously recorded in THE ENGINEER, the question of 
the measurement of angles in connection with points and crossings 
has engaged the attention of the Permanent Way Institution for 
some considerable time. : , ’ : 

Three methods are in use upon the various railways in this 
country, namely, ‘‘ 90 degrees,” ‘‘central,” and ‘sides. 

In practice it frequently happens that plans are made upon one 





“<-> 





"QO DEGREES" “CENTRAL” 


system, but the material is made to another, with the result that 
a crossing made on the “side measure” will not come into line 
with a plan made on the ‘‘90 degree ” system. 

It is now hoped that the various railway companies will decide 
as to the standard to be used in this country, and thus put an end 
to the difficulty often experienced at junctions of two properties 
and upon joint railways. 


Leicester, August Ist. CLEMENT E. STRETTON, 








THE King will lay the first stone of the new building 
of the General Post-office which is about to be erected on the site 
of Christ’s Hospital. The ceremony will take place on Monday, 
October 16th. 
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A NEW MULTIPLE DRILLING MACHINE. 


A NEW design of multiple drilling, trepanning, tapping, and 
studding machine has recently been designed and constructed 
by Messrs. John Hetherington and Sons, Limited, Ancoats 
Works, Pollard-street, Manchester. 


The machine consists of a bed of box section, which is 
made in two halves jointed together down the centre and well 
stayed. Two side pieces are provided for receiving the 
uprights which carry the cross slide. The uprights also are 
of box section. The bed has three wide faces on the top for 
supporting the table. A speciai tank is arranged in the bed 
for carrying the lubricating oil. The machine is fitted with 
both hand and power traverse that can.be actuated in either 
direction by means of a separate pulley driven at a constant 
speed. The cross slides have each a deep box-shaped back, 
and are balanced by chains passing over a pulley, situated at 
the top of the uprights, having weights attached to one end. 
These slides are raised or lowered by gearing driven by open 
and crossed belts. The carriages or spindle slides are fitted to 
the front face of the cross slide, and are supplied with adjustable 
setting up strips. Each one of them, any combination, or all 
combined, can. be adjusted or traversed along the cross slide 
by power through an independent drive, which gives a 
constant speed. The spindles are made of hard steel, and 
slide in long cast iron sleeves, which revolve in conical bear- 
ings, fitted with lock nuts and friction washers for taking 
up wear. Any of the spindles can be started or stopped 
instantaneously, and all of them. can be started or stopped 
and reversed together by means of-a friction clutch. To 
facilitate the fixing and releasing of the drills, the spindles 
have been fitted with Muir’s couplings and coned bushes. 
The machine is constructed to take drills ranging in size from 
;zin. to 2in. The feed motion is obtained through a three- 
speed change gear, which is well enclosed and guarded. It is 
actuated by an indexed hand wheel placed in front of the 
machine. Thus the feed can be varied whilst the machine 
is in motion. The feed of each spindle can be instantaneously 
started or stopped, independently, whilst the machine is 
running, and, moreover, each spindle is fitted with a separate 
slow and quick hand adjustment. The machine is driven by 
means of belting off a four-speed cone pulley. There are two 
quick changes of spur gear by the cone pulley, actuated by 
clutch and lever. A friction clutch reverse motion is also 
provided. All the gear wheels are machine cut. A slow- 
speed rotary pump has been adopted for pumping up the 
water to the work. Independent connections are used, and 


there is a tap to each spindle, each of the latter being fitted | 


with a universal joint arrangement carried on an inverted 
column attached to each spindle slide. This enables the jet 
of water to be directed in any required direction. There is 


also one general stop-cock placed conveniently in front of the 
machine. 

This fine tool is constructed so that all the various 
movements can be attended to with a minimum amount 
of trouble, as can be seen from our illustration. The 
approximate weight of the machine is 740 cwt. 








in excess of the contract. Tle vessel is again at Renfrew, 
being prepared by her builders for the voyage to Karachi, 
and will leave for that port in a few days. 

Speaking of the port, after the launch of the new vessel, 
and in response to the toast of its prosperity, proposed by Mr. 
William Brown, of Simons and Co., Mr. Jackson said that 
the present degree of prosperity enjoyed by the port was due 
in great measure to the consistent manner in which the 
Trustees had persevered with the dredging operations. The 


| harbour had a good natural position, but the Trustees did not 


DREDGERS FOR KARACHI. 

On the 1st inst. William Simons and Co., Limited, 
Renfrew, launched, complete, with all machinery on board 
and with steam up ready for work, a large and very powerful 
bucket hopper dredger which they have constructed to the 
order of the Port Trustees, Karachi, for the improvement of 
Karachi Harbour. The vessel was named the Edward 
Jackson, after Mr. Edward Jackson, M. Inst. C.E., engineer 
to the Karachi Port Trust, under whose direction she has 
been built. 

The business connection of William Simons and Co. 
with the port authority of Karachi extends back for thirty 
years, when they built for them a dredger called the 
Alberquerque, which did excellent work on the bar. A large 
amount of pumping plant was afterwards sent out, and in 
1898 the bucket dredger, William Price, was constructed and 
delivered to the Trust. The new vessel may be described as 
an improved William Price, built to the highest class at 
Lloyd’s for this type of vessel. Her hopper capacity for 
dredging is 1250 tons. The bucket ladder, of girder work 
construction, is designed for dredging to a depth of 45ft. 
below water level, and the normal bucket dredging capacity 
is 1200 tons per hour. The vessel is propelled by two sets of 
triple-expansion, surface-condensing engines, of sufficient 
power to obtain a speed of 10 knots. Either set of engines 
can be employed for dredging ; and change gear is provided, 
whereby the full power of the engines can be exerted whether | 
the vessel is working on hard or soft ground. Steam is 
supplied from two large multi-tubular boilers, constructed to 
Lloyd’s rules for a working pressure of 160 1b. per square | 
inch. Independent steam winches are provided at the bow | 
and the stern for manceuvring the vessel when at work, while 
independent steam hoisting gear is fitted for controlling the | 
bucket ladder. The dredger has been constructed under the | 
direction of Mr. Jackson, the Port Trust’s engineer, and by | 


| Mr. D. Morris, M. Inst. C.E., the Trustees’ home representa- | 


tive, assisted by Mr. E. G. Carey, resident inspector. 

On the 4th inst., three days after her launch, the new | 
dredger, with representatives of the owners and builders on | 
board, completed her dredging and steaming trials on the 
Clyde. Dredging was done at the rate of 1200 tons per hour, 
and the speed trials gave a result of 10} knots, being } knot 


depend upon nature altogether, and already they had three 
dredgers at work. The bar at Karachi had now been finally 
removed. Where a few years ago they had only 8ft. of water 
at the entrance, they had now 24ft. and 25ft. at low water 
ordinary spring tides, while in the channel there was a 
minimum depth of water of 22ft. and 24ft. They were now 
in @ position to take in any vesse] which passed through the 
Suez Canal. Nor would they stop there, for they would 
keep pace with the dredging that was done in the Suez Canal. 
The Trustees were doing several other important works 

extending their wharves, enlarging their railway yards, «c., 
and the contracts had been given out in the home country. 








H.M. SCOUT ADVENTURE. 


In our last issue we described at some length H.M. scout 
Adventure. To-day we are enabled to give in a two-page 
Supplement drawings of the propelling machinery and boilers 
of this interesting vessel. Accompanying these drawings is 
a longitudinal section of a portion of the boat showing the 
arrangement of the machinery space. These drawings, with 
the help of the descriptive particulars appearing on pages 
108 and 109 of the issue of August 4th, will be readily under- 
stood, and no further description will be necessary. 








In the report for 1904 the length of the Orleans Railway 


of France worked isgivenat 7098 kiloms., the gross earningson which 


| came to 233,621,769f., a decrease of 217,346f. on the 1903 figures. 


Working expenses amounted to 110,139,729f., a saving of 353,558f., 


| and thenetrevenue thus came to 123, 482,042f., anincrease of 136,212f. 


The percentage of working expenses to gross revenue was 46-76 as 
compared with 46-87 per cent. in 1903. Coaching traffic brought 
in 1,303,000f. more, and goods—grande vitesse—1,856,000f. more, 
but there was a falling off of 4,139,000f. in petite vitesse. After 
certain adjustments, there is an available balance of 125,341,278f., 
and, as capital charges only amount to 122,110,086f., there is a 
sum of 3,231,191f. which is handed over to the Treasury, making 
the seventh year in succession in which the State has benefited vy 
the working of the railway. 
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TECHNICAL EDUCATION. 


We reprint below from the American Machinist, and 
from the engineering supplement to the Times, two com- 
munications on the subject of technical training and its 
value, which deserve to be carefully perused. We have 
commented briefly on them on another page :— 


THE PLIGHT OF TECHNICAL GRADUATES, 


Items have from time to time appeared in the foreign technical 
journals referring to the deplorable state of the technically 
educated engineers of Germany with respect to wages and terms 
of euployment. Referring to this subject, we have received from 
a Borlin reader a letter from which we abstract as follows :—‘‘ The 
necessity for doing something to improve the condition of technical 
vraduates in Garmany became so apparent that about a year ago 
a society was started for this purpose, It now has a membership 
of about 3500, and is growing rapidly. It is stated that there are 
about 500,000 mechanical and civil engineers, designers, draughts- 
men, chemists, and factory clerks employed in Germany, and the 
salaries paid to many of these are below what is regarded as the 
living wage. For instance, it is stated that half of the men men- 
tioned receive the pay of 100 to 120 marks (20 to 25 dols.) per 
month, that one of the largest electric manufacturing companies 
in Germany employs technically educated men on weekly and daily 
salary, and discharges them without notice ; clerks in this factory 
being employed at as low a rate as 80 marks, or about 20 dols, per 
month, Another large concern has made contracts with its 


technically educated employés under which they are not allowed, 


to tell anyone what their salaries are. The organisation referred 
to seeks to improve these conditions, and also to introduce the 
principle of co-operative supply, much the same as it is practised 
in England. In th’s connection it is stated that there were in the 
German technical colleges in 1890-91, 5432 students, and in 1904-5 
these colleges had 15,°66 students, so that the pressure for employ- 
ment has become so intense as to be distressing, and men wanting 
positions frequently advertise to pay those who secure for them 
such positions. The society is also sending out printed matter, 
advising parents to keep their children out of the technical schools 
and colleges, and giving the reasons why that should be done.” 

There can be little doubt that the facts set forth in our friend’s 
letter have much to do with the number of German technical 
graduates who find their way to this country, hoping to better 
their condition. They leave a condition of affairs which seems 
well-nigh intolerable to them, thinking that it can scarcely be 
worse here, and may be better. Whether it is better or not is, 
perhaps, something of a problem, and bearing upon this question 
we note an article published in a recent issue of our contemporary, 
Engineering News, in which article it is stated that there are in 
America 40,000 practising engineers and 15,000 engineering 
students. Oar contemporary inquires what this ratio should mean 
to institutions for engineering education, and its conclusion is that 
these institutions should devote more attention to the commercial 
side of engineering—that is, to educating young men to be not 
only engineers, but business men, capable of handling engineering 
businesses. It is stated that the growth in the number of students 
taking engineering courses is steadily increasing, and that it is safe 
to say that nearly four thousand young men are going out yearl 
with the expectation of finding engineering positions; that this 
ratio of growth is about twice as great as is the rate of increase of 
wage earners in America, and by referring to statistics it is shown 
that the proportionate number of graduates in engineering courses 
to practising engineers is greater than is the case with graduates 
in law and medicine, So that ‘it would seem from this that the 
professions of engineering are now, or are likely soon to be, even 
more crowded than the others named, which are notoriously over- 
crowded. Finally our contemporary says:—‘‘The inevitable result 
of the facts above set forth is a severe competition among 
engineers for employment. It is a case of survival of the fittest, 
and the fittest often means not the man with the greatest ability, 
but the one with some personal influence or the possession of some 
independent means that enable him to get or maintain a foothold 
that another cannot reach. That the net result is to lower the 
scale of wages and salaries in all branches of engineering work is a 
fact patenttoall, . . . 

“Indeed, we risk little in saying that the average holder of a 
civil engineering degree spends halt of his first three years looking 
fora job. A month or two of surveying or drafting is followed by 
as long a time seeking another position, which when found yields 
less money than a union hodcarrier gets. And so long as the 
number of engineering students remains proportionately as large as 
at present, the majority of graduates must ultimately find or create 
positions for themselves in other lines than engineering.” 

The man who is always saying ‘‘there is plenty of room at the 
top” will go on saying it, but a little more room at the bottom 
would be of value to more people. Not every one can, in the 
nature of things, be at the top.— American Machinist, 


FUTURE OF TECHNICAL STUDENTS, 


‘B.Sc. (Eagineering), London,” addressing.us from Beba, Upper 
Egypt, writes in terms deprecatory of the pro new centre of 
technical education recommended by the Committee of the Royal 
College of Science, He says :—‘‘ Certain of our readers have read 
of, and some may have even seen, the magnificent buildings, equip- 
ment, and staff of the Berlin College. They have read of the deca- 
dence of British, and the prosperity of German, industry. They 
have read of German engineering and chemical factories employing 
Ph.D.’s and diplomaed engineers by the score where British fac- 
tories employ them by the unit. ‘hey then arrive, by a process of 
deduction, at the conclusion that all this country needs is 
a Charlottenburgy In London alone we have the Central Tech- 
nical University and King’s Colleges, the Crystal Palace 
School of Engineering, Faraday House, the Royal School of 
Mines, the Royal College of Science, also the Northampton 
Institute, Chelsea Polytechnic, Finsbury Technical College, and 
many others of various grades. Besides these there are the 
provincial Universities, and the Scotch and Irish Universities, and, 
in addition to them, the polytechnics in nearly every decent-sized 
town in the kingdom. Moreover, many future engineers are re- 
ceiving their training under the apprentice and pupil system, 
supplemented by evening classes, and often a year at some college. 
This exhausts the training places for Great Britain’s future engi- 
neers, The supply is ample, and, in the higher grades, exceeds the 
demand, This can easily be proved by inquiry among men of this 
grade, | Many will be found who, at the end of a laborious and 
expensive college courso, have had trouble in finding employment 
at even £1 per week. Will our readers suffering from ‘ Charlotten- 
burgitis’ bear this in mind? Will they find out the average age 
and salary of thescoresof Ph. D.’s &c., employed by German factories? 
If they do, they will find that these scores are employed in inferior 
position, are twenty-four or twenty-five years old, and enjoy a salary 
of £60 perannum, And the work theydo? It is called ‘ research ’ 
—there is a glamour about that word that fills the breast of the 
first-year man withardour. By the time he has reached the end of 
his third year he is disillusioned. Modern research is mostly hack- 
work, any men are needed for this at present, because the 
gentlemen who read the papers before the learned societies and 
get the credit shirk the drudgery of taking the observations 
necesssary, What is it—this research work? It is sitting before 
an ammeter, voltmeter, or other meter, or combination of meters, 
and taking co-instantaneous readings at regular intervals, drawing 
curves on squared paper to represent the result, and repeating 
until there is sufficient to make a report on. It is nearly as stimu- 
lating as copying out Chambers’ Tables might be. A man hired 
to do ‘research’ at a big works will perhaps receive a new 
Specimen of iron, or a new type of meter. He will make the 


connections, and then take innumerable readings to find the 
permeability, calibration curve, or whatever it may be. In the 





case of a new motor it will be efficienxy, power factor, &c, In H of the two systems of propulsion at various speeds, but on the 


any case he will draw out his curves, present them to his 
chief, who will suggest some slight alteration, and then the 
whole business is to do again, to determine the effect of 
the alteration. The work is as intellectual as tracing and 
as remunerative. Before long, girls will be employed to do it as 
they are already employed for tracing. A three years’ course and 
a degree is not needed to teach a man how to turn the switch of a 
resistance, and to record the movements of a pointer over a strip 
of graduated paper. And yet our ‘leaders’ propose to. spend 
several hundred thousand pounds in erecting a college where men 
may be trained for this purpose, for assuredly this is the only work 
the 200 or 300 students to be turned out annually by the new 
Charlottenburg will find todo. We do not want any more build- 
ings and laboratories. The bigger and more gorgeous a laboratory 
is the less the student learns in it. Everything is arranged for 
him, and he is not allowed to touch anything without a professor 
and two demonstrators standing over him to see he does not break 
it. What is wanted is a larger staff, a better paid staff. The idea 
of taking a third-year student, a man who has come straight from 
school to college and has had no practical experience at all, and 
appointing him demonstrator is absurd. Our colleges may want 
reorganising in their staffs and course—I suggest the students be 
consulted from time to time as regards the latter—but no more 
colleges are wanted to turn out men with a University degree to 
do office boys’ work.” —‘‘ Times” Engineering Supplement. 








A COMPARISON OF PERFORMANCES OF TUR- 
BINES AND RECIPROCATING ENGINES IN THE 
MIDLAND RAILWAY COMPANY’S STEAMERS.* 


By Mr, WILLIAM Gray, Member. 


In January, 1903, the Midland Railway Company decided to 
build four new screw steamers for its Irish and Isle of Man services, 
in view of the approaching completion of its new harbour at 
Heysham, in Morecambe Bay, Lancashire. It entrusted the 
designing of these steamers to the author’s partner, Professor 
Biles, and himself. The method of propulsion was naturally one 
that came up for discussion. After careful consideration of the 
data available, the Midland Railway Company decided to fit two 
of the vessels of the new fleet with reciprocating engines and two 
with Parsons’ marine turbines. Three of the vessels, the Antrim, 
Donegal, and Londonderry, were intended for the Belfast passenger 
and cargo trade, and the Manxman for the Isle of Man summer 
passenger traffic, although she was also fitted with portable cabins 
for taking up the Belfast trade in winter. The principal dimensions 
of the three former vessels are as follows:—Length on the water- 
line, 330ft.; moulded breadth, 42ft.; moulded depth, 25ft. 6in. 
The Manxman is similar in form and of the eame length and depth, 
but the moulded breadth is 43ft. 2 

The boiler installation in a]l the vessels consists of two double- 
ended and one single-ended boiler, the principal dimensions of 
which are given in parallel columns :— 


Double- Single- 

ended. ented. 
Number .. .. oo 2 1 
Length i 22ft. — 11ft. 6in. 
Diameter .. 15ft. Tin. 


Number of furnaces (total) : 
Heating surface in each ship .. 
Grate area 6 oe) ae OS 


12,500 sq. ft. 
400 sq ft. 


The working pressure in the Antrim, Donegal, and Manxman is 
200 Ib. per square inch, and in the Londonderry 150 lb. per square 
inch. Forced draught on the closed stokehold system is fitted in 
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all the vessels. The fans for this purpose are driven by electric 
motors in the Antrim and Donegal, and in the Londonderry and 
Manxman they are driven by steam engines. The engines of the 
Antrim and Donegal differ only in detail. They consist of two 
sets of the four-cylinder triple-expansion type, each driving a 
three-bladed propeller. The cylinders are 23in., 36in., and two of 
42in., by 30in. stroke. The auxiliary machinery in all the steamers 
is of the most modern type, and as snl aa are driven inde- 
pendently a better comparison is afforded of the performances of 
the propelling machinery. 

The arrangement of the turbines in the Londonderry and 
Manxman differs only in detail, but the turbines in the Manxman 
are larger, as they were designed for 25 per cent. more power than 
the Londonderry. The Manxman is also fitted with Parsons’ 
vacuum augmenter, as illustrated by the accompanying diagram. 
In each vessel there are three turbines, one high pressure and two 
low pressure, With the latter are incorporated the reversing 
turbines that work ix vacuo when not in use. Each of the three 
turbines drives a separate shaft and a three-bladed propeller. The 
low-pressure turbines are on the outer shafts and the high-pressure 
turbine on the centre shaft. All the turbines in both ships were 
made by Messrs. Parsons’ Marine Steam Turbine Company, 

The propellers of the Antrim and Donegal are three-bladed, the 
Antrim’s being built and the Donegal’s solid. The Antrim’s is a 
little smaller in diameter and coarser in pitch. The propellers of 
the Manxman are as follows:—Centre, 6ft. 2in. diameter, 5ft. 7in. 
pitch; side, 5ft. 7in. diameter, 5ft. pitch. The Londonderry’s are 
all the same, 5ft. diameter, 4ft. 6in. pitch. The conditions of the 
contract were that each vessel was to maintain a speed of 20 knots 
per hour for six continuous hours with the double-ended boilers 
only under steam and 300 tons deadweight on The results 
of the official trials were as follows:—Speed in knots: Antrim, 
20-6; Londonderry, 21-6; Manxman, 22-65. With all the boilers 
in use the results were:—S in knots: Antrim, 21-86; London- 
derry, 22-36; Manxman, 23-12, 

The amount-of water consumed was measured during the 
progressive trials by counting the strokes of the feed pumps, and 
the comparative results are given in the following table:— 


Gallons of Water Consumed per Hour. 





— — . Londenderry. Manxman. 
ae 500 4,500 4,500 
17 6.700 6,100 5,800 
20 9,700 8.900 8,300 
22 7 13,640 ee 32,500 
23 om at 17,300 


These figures throw some light on the relative economy not only 


* Institution of Naval “Architects, Abstract. The ‘discussion on this 
paper appeared in our last impression. 











different arrangements in the two turbine steamers themselves, 
They show that from 14 knots to 20 knots the turbine is more 
economical, The maximum difference occurs between 19 and 20 
knots, which is the working speed of the vessels on service. In 
the case of the Londonderry the decrease in water consumption 
amounted to 8 per cent., and in the case of the Manxman to 14 
per cent., as compared with the Antrim and Donegal. 

The service to and from Heysham and Belfast was opened on 
September Ist, 1904, and since that date there has been one vessel 
plying each way every night except Sunday. Since May Ist, 1905, 
the Manxman has been employed exclusively on the Isle of Man 
route, and the results, being obtained under different conditions, 





are not included in the cx isons. 
Tuble A. 
Antrim. Donegal. ne Ma=xman 

No. of pissages be oe SS ae .. W o & 
Coal per passage (tons) .. -- 86-7 .. 37-2 .. 36-1 . 39-6 
Hours at full speed per passage 5-78 .. 6-17 .. 5 81 5-35 
Hours at full speed, percentage 

of total hours under steam .. €5-5 .. &7-7 - 85-7 79-5 


Table A gives the following particulars for the various steamers, 
viz. :—The number of single trips made from Bz2lfast to Heysham, 
and vice versé. The number of tons of coal consumed while under 
steam. -The total number of hours under steam. ‘Lhe total 
number of hours at full speed. 

The speeds obtained on the trial trips have been already 
dealt with, but, valuable as these results are, the conditions in 
which trial trips are conducted are more or less artificial, and 
— are justified in not taking them as final guides on the 
subject. 

‘The logs have been very carefully examined, and, reglecting 
those runs where full speed was not maintained for the whole time 
that the vessels were in the open sea, the results point toa marked 
decrease in the coal consumption of the Manxman, as compared 
with the Antrim and Donegal. The Manxman did 20-3 knots for 
the same coal consumption that the Antrim had at 19-5 knots. A 
similar comparison of the Manxman with the Donegal gives nearly 
the same result. In other words, for a speed of 19-5 knots, the 
Antrim requires 38-6 tons of coal, and the Manxman 35-0 tons, a 
saving of 9-3 per cent. The Donegal, for a speed of 19-3 knots 
requires 38-7 tons, and the Manxman 35-4 tons, a saving of 8-5 
per cent. The performances of the Londonderry are nearly as 
efficient as those of the Antrim, but they are better than those of 
the Donegal. They also indicate that the Manxman, with higher 
steam pressure, a smaller number of revolutions, and larger pro- 
pellers, has done better than the Londonderry. 

A further economy in the turbine steamers is effected in the 
amount of oil used for lubrication. The logs show that this 
amounts in both steamers to five gallons per single trip. . This, 
again, permits of a further economy in the reduction of the engine- 
room staff from four greasers to two. 

The only real inferiority in the Londonderry and the Manxman 
is the difficulty of manceuvring from rest in narrow waters. In 
this respect they compare unfavourably with the Antrim and 
Donegal. No doubt, with further experience those in charge will 
become more expert in working with the small screws, but for 
turning from rest there is smaller power in the side propellers. 
Experiments were made at the trial trips that showed the turbine 
steamers going full speed could be brought to rest in about a 
minute and a-half. This is a good result, but actual experience 
has shown the relative inadequacy of the backing — starting 
from rest. There is no good reason why sufficient backing power 
cannot be obtained with small screws if the reversing turbines are 
made powerful enough. 

Having dealt with the question of speed and coal consumption 
there remain three other points in connection with the design, viz , 
space occupied, weight, and cost. 

The turbines occupied so much more floor space than the recipro- 
cating engines that the electric plant had to be put ia the tunnel. 

Space may be saved om the upper deck, but this is not an un- 
mixed advantage, as it was effected by reducing the light and air 
Fa a the turbine-room. By our tonnage laws, as at present, 
the actual volume of the light and airspace is included in the gross 
tonnage, but one and thrée-quarter times the actual volume may 
be deducted in arriving at the net tonnage. The effect of decreas- 
ing the light and air space to the turbine-room involved an increase 
in the net tonnage of nearly 50 tons. 

G:os3s tonnage. Net tonnaz-. 
Antrim ° < a ee cee - « 
Londonderry 2086 651 
In the case of vessels trading between ports where tonnage dues are 
heavy, this isa matter of great importance, and may balance the 
commercial gains in oil and fuel. In such cases the gain in space 
cannot be used with advantage. 

The saving of weight in the turbine steamers is considerable. 
In the hull the weights involved, viz., engine seat, tunnel stools, 
boss frames, and plating, &c., are reduced by 30 tons. Against 
this the buoyancy of the bosses is 29 tons less in the turbine than 
in the other steamers, so that, from the draught point of view, the 
saving in hull is neutralised by the loss of displacement. 

The weight of engines, shafting, and propellers in the Antrim 
and Donegal was 280 tons. The weight of the corresponding items 
in the Manxman was 195 tons, so that the total weight to be 
propelled is about 115 tons less, a difference of nearly 6 per cent. 
on the light weight of the steamer. 

The difference of the initial cost of the turbines as compared 
with engines is not great. Comparing the Antrim and the 
Londonderry, it amounted to 14 per cent. of the total cost of hull 
and machinery. 








RESPIRATORY AND LIFE-SAVING APPARATUS 
FOR MINERS.* 

I HAVE the honour to present to the Belgian and French Oxy- 
hydrogen Congress the life-saving apparatus of the Draeger 
Company, of Lubeck—apparatus to the construction of which I 
have contributed as scientific assistant in connection with the 
reducing valve for the administration of the oxygen. 

To penetrate after certain accidents—explosions, fires, &c.—into 
the galleries of a mine filled with smoke or unbreathable gases 
this autonomous apparatus renders the rescuer independent of the 
external air. He carries with him a supply of air and of oxygen 
sufficient not only to enable him to stop, but to exert himself 
considerably in any kind of unbreathable atmosphere for a space 
of two hours. During this period his respiration is in no way 
affected. 

The apparatus is based on the regeneration of air—a problem 
the solution cf which has for long attracted general attention, 
since in 1854 Professor Schwamm, of Litge, presented his first 
atérophone of this kind tu the Belgian Academy of Science. 

In the air which we breathe, and which consists of four parts of 
nitrogen and one part of oxygen, the blood only absorbs a certain 
quantity of the oxygen, which must be replaced in proportion. A 
limited quantity of nitrogen can thus serve an indefinite time for 
breathing, provided that the carbonic eliminated by the lungs is 
entirely absorbed by an alkali. 

Mr. B. Draeger has confirmed the fact that if 8 litres of air per 
minute suffice during repose, at least 30 litres per minute are 
required when ing a load of 50 kilos., and 60 litres per minute 
after running m. in 40 seconds, which is a considerable 
muscular effort. 

Our apparatus places this quantity of air at the disposal of the 

* Address (abstracted) by Dr. Gugliclminetti, delivered at the Litge 
Congress in July, 
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rescuer, in the sense that at the moment when all communication 
with the external air is cut off by closing the helmet, there is in 
the lungs and enclosed in the pipes and connections of the 
apparatus, a quantity of air amounting to about 7 or 8 litres. 
his air can easily be made to traverse the apparatus six or seven 
times a minute from the lungs through the regenerator and back 
tothe lungs. In order to effect this a man has not to exert the 
least effort in breathing, as the force exerted by the compressed 
oxygen in the bottle sucks the air through the apparatus by means 
of an injection arrangement. The carbonic acid is absorbed in the 
potash regenerator each time the air passes once through the 
ap tus, 
he apparatus consists of :—(1) A mask or helmet which en- 
closes the face without covering the ears, and allows the wearer to 
hear quite clearly. This mask protects the eyes—which is indis- 
pensable when descending into smoke. A large plate of mica 
placed on a level with the eyes permits of vision. A small rod 
furnished with a sponge assists the operator in cleansing the mica 
when it becomes obscured internally. 

The mask is held in position by a leather strap passing behind 
the head. It fits close to the face by means of a rubber pad, or 
cushion, somewhat similar to the pneumatic tire ofa bicycle. The 
front of the mask is hinged, with air-tight fittings, which permits 
of the mask being kept open till the last moment. To the lower 
part of the helmet are attached two fiat air-tight bags which rest 
on the chest. Into one enters the exhaled air, which is directed 
towards the regenerator ; the other is in connection with the tube 
through which is delivered fresh oxygen and regenerated air, and 
acts as a sort of fly-wheel during respiration. This reservoir places 
a supply of air at the disposal of the wearer in moments of par- 
ticular exertion, serving to equalise the normal supply through the 
tube. Two very light mica valves placed between the bags and 
the mask, and opening in opposite directions, preclude the possi- 
bility of any mixture in the mask of the air exhaled with the air 
to be breathed. 

The lower portions of the two bags are connected by a valve, 
which, under exceptional circumstances, allows the exhaled air to 
pass into the reservoir for the regenerated air. The reason being 
that. there are occasions of considerable muscnlar effort—e.g , as 
occurs at times among firemen—when at least 2 litres of air per 
second are required to satisfy the demand. At such times, should 
the circulation of air become insufficient, the reservoir of air for 
breathing will then become empty, and energetic aspiration will 
then produce a negative pressure in the mask. The result of this 
would be that noxious gases from outside might well pass into the 
mask through small holes or by a want of sufficient air-tightness. 
To obviate this danger it is preferable that the wearer should 
breathe for an instant exhaled air. This is inconvenient, but is 
not of importance for a short time, and certainly is less serious 
than the penetration of noxious gases into the mask. 

(2) The regenerator.—The exhaled air passes by a flexible 
armoured pipe to the regenerator, where it gets rid of the carbonic 
acid which it contains. ‘The regenerator consists of two cylindrical 
shells, placed vertically on the back between the shoulders of the 
wearer. The two cylinders are made of thin plates, and measure 
each 20 em. high by 10cm. diameter. They contain a series of 
trays of perforated metal, alternately in the form of discs and 
circular crowns. In each tray is placed a layer of granulated 
potash. The smaller trays leavea Ss between them and the 
sides, while the larger ones extend to thesides and completely 
intercept the circulation of the air. In this way the air, in its 
— from the top to bottom, is forced to follow a zig-zag course 

tween the trays, so that it comes in successive contact with the 
full surface and completely gets rid of its carbonic acid. A sheet 
of blotting paper placed at the bottom of each tray on the per- 
forated metal absorbs any excess of moisture. 

This construction offers an absorptive surface for the two cylin- 
ders together of about square centimetres. The two cylinders 


contain 1000 grammes of ago which is sufficient for two hours. 


The weight of each cylinder is stamped on it, so that it is easy to 
check the increase in weight according to the working of the 
apparatus. 

After two hours’ hard work, the increase in weight, due chiefly 
to carbonic acid, is about 300 grammes for the two cylinders. The 
cylinders are supplied hermetically sealed, and will keep for an 
indefinite period. 

The air thus regenerated becomes heated, due to the absorption 
of the carbonic acid by the potash. In order to cool it, it is made 
to pass, on leaving the cylinders, through a refrigerator, which 
consists of a cylinder made of thin plate, between the double walls 
of which the air circulates. 

The air is quite sufficiently cooled. Even in a trial lasting over 
an hour and a-half in cellars filled with smoke, the temperature of 
the air for breathing scarcely reached 25 deg. Cent., despite the 
fact that the potash cylinders became too hot to touch with the 
hand. Asa matter of fact, the temperature of the air might be 
increased much more without serious inconvenience being caused, 
provided that the supply of oxygen is sufficient and the carbonic 
acid is properly eliminated. The success of the apparatus is, above 
all, due to these two conditions being properly fulfilled. If some 
of the air is removed by means of a large syringe from the delivery 
pipe for regenerated air, and is tested with lime water, no matter 
at what stage of the experiment this takes place, it will not be 
possible to detect the presence of any carbonic acid. 

(3) The accumulator or reserve of oxygen consists of two steel 
bottles, each having a capacity of 1 litre. The oxygen in these 
bottles is compressed, and the expansion valve being properly 
adjusted for this pressure so as to give a discharge of 2 litres a 
minute, the apparatus will work for about two hours. 

The two cylinders of oxygen are placed horizontally, and rest on 
the man’s back above his loins. The weight of these cylinders is 
not at all excessive, and in the case of mines in which the width 
of fallen galleries necessitates shorter cylinders—the present ty 
are 47 cm. long, and extend several centimetres on each side of the 
body—it is very easy to make shorter cylinders having the same 
volume. The charging of these cylinders is very easily effected by 
means of larger cylinders of compressed oxygen, which are 
obtained commercially in most places, or else they may be sent to 
an oxygen factory by parcels post for refilling. 

By opening the stop valve on the cylinder, which the wearer 
does himself, the oxygen passes out of the cylinder through a 
regulating valve, which fulfils the double ré/e of lowering the 
pressure from 120 to the 4 atmosphere, and regulates the dis- 
charge, which must be uniform. The discharge is regulated to 
2 litres a minute in the case of the patent for miners, and for 
84 litres in the case of the patent for firemen. 

The wearer cannot modify the regulation, which is adjusted 
once and for all. 

(4) The expansion regulator consists of a stop valve, which 
screws into the neck of the oxygen cylinder, an expansion valve 
proper, and a safety valve. The gas leaving the cylinder comes 
first of all into contact with an ebonite plug, which is closed by 
means of a hand wheel forming the stop cock. When this is open 
the gas enters by means of a small pipe into the expander, where 
it comes in contact with a second plug, which closes the delivery 
pipe. By the pressure of a fly nut acting on a membrane, the 
plug is opened by means of two levers. issues from this 
chamber through a very small orifice leading to the pipe, or else 
through a safety valve. 

The weight of the apparatus—13 kilos,—is not exeessive, and one 
can accustom oneself to it easily. It is, besides, difficult to get 
much below this with a certain and well-constructed regenerating 
apparatus. 

According to information received from the officers and sub- 
officers of the Fire Brigade of Paris, who have employed this 
apparatus for several months, it has always worked to their entire 
satisfaction, without causing any accident whatever, and the men 
Age it have every confidence in it, which is an important 
poin' 

The Grisou Commission of the Public Works Department is of 





opinion, as the result of a report on the apparatus by Mr. Le Breton, 
Chief Engineer of Mines, thatit is desirable to make the apparatus 
known by publishing this very favourable report in the Annales 
des Mines, 








MOTOR BOAT RELIABILITY TRIALS. 


THE report of the judges of the motor boat reliability trials 
which were held last week at Southampton shows that con- 
siderable progress has been made in this industry during the 
year. No fewer than thirty-seven vessels entered for the 
trials, aad of these thirty-three competed. Boats of all types 
were represented, from an 18ft. yacht’s launch to a 60ft. 
harbour general service vessel. There were also light river 
launches and fast racing boats. The trials were to have 
extended over twenty hours’ and ten hours’ continuous run- 
ning on each of the two days. This arrangement was 
followed on the first day, but on the second day the judges 
considered it advisable to stop the trials after five hours 
owing to the very heavy weather experienced. It is said 
that the rough water did not affect the larger craft, and that 
even the smaller boats were able to withstand the seas. 
The reason given for stopping the trials was that it was 
considered inadvisable to subject small boats to such a severe 
strain as a rough sea would naturally impose upon them. 

The judges’ comments on the constructional details of the 
competing vessels show that although considerable advance 
has been made since last year in design and equipment, there 
are, nevertheless, a few minor details which could, and which 
will, no doubt, be improved before the next trials. Fault is 
found with the method of fuel storage and supply in the 
petrol boats which left much to be desired. The chief defects 
were the connections between the tank and the carburetter. 
The judges consider that by the adoption of a pressure-fed 
system of fuel supply many difficulties in the way of a really 
satisfactory installation would be overcome, especially in the 
smaller open boats. Complaint was also made of the noisi- 
ness of the engines when running. In some cases, where 
the exhaust had been effectively silenced, the clattering of 
the valves and tappets, and the noise made by an inefiici- 
ently silenced air intake were still a source of annoyance. 

A feature of the trials which is of considerable interest 
and importance was the introduction by Sir John I. 
Thornycroft and Co., Limited, of a boat driven by a 
suction gas producer plant. The vessel, which we described 
in our last issue, is fitted with a Capitaine plant and motor. 
The producer is of the ordinary type, except that, of course, 
the scrubber, cooler, and drier have been specially designed 
for marine purposes. A four-cylinder vertical motor of novel 
design is used. During the ten hours’ trial on August 2nd 
the coal consumption was only 467 lb., which cost 4s. 6d. 
Steam vessels were also allowed to enter the trials this year. 
This is a new departure, and probably had something to do 
with the large increase of entries. The judges recommend 
that the following medals be awarded :— 

Class 2.—A silver medal to Messrs. John I. Thornycroft 
and Co., Limited, for competitor No. 2. 

lass 3.—A gold medal to Messrs. Simpson, Strickland 
and Co., Limited, for competitor No. 8. A silver medal to 
Messrs. John I. Thornycroft and Co. for competitor No. 5. 

Class 4.—A gold medal to Messrs. Simpson, Strickland 
and Co., Limited, for competitor No. 14. A further gold 
medal, placed at the disposal of the judges by Mr. Lionel de 
Rothschild, for award in any class, to the Right Hon. 
Viscount Royston for competitor No. 20. A silver medal to 
Messrs. the Maudslay Motor Company for competitor No. 17. 

Class 6.—No award. 

Class 7.—A gold medal to Messrs. Perman and Co. for 
competitor No. 35. A silver medal to Mr. S. F. Edge, for 
competitor No. 33. 

The judges further recommend that a special gold medal 
be given to Messrs. John I. Thornycroft and Co., Limited, 
in recognition of their successful efforts to adapt the suction 
gas producer type of motor to marine work. 

The special awards for the best all-British boat and equip- 
ment in each class are won by No. 2 in Class 2, No. 8 in 
Class 3, No. 14 in Class 4, No. 29 in Class 6, No. 33 in 
Class 7. 

The special prize for paraffin motors in Classes 1, 2, 3, and 
4 has not been awarded, owing to lack of entries. Competitor 
No. 32, entered by Messrs. Woodnutt and Co., which made 
most satisfactory running on petroleum only, is not eligible 
for this prize, as she was in Class 7. 

The Autocar Challenge Cup is awarded to Messrs. Perman 
and Co. for their No. 35, as it is considered by the judges to 
have made the most meritorious performance, irrespective of 
price. 








THE MOTOR CAR ACTS. 


Tue following is a list of some of the principal amend- 
ments to the Motor Car Acts which have been suggested 
to the Motor Union. In view of the appointment of a 
Royal Commission to inquire into the working of these 
Acts, any further recommendations, together with 
evidence in support of the alterations proposed, should 
be sent without delay to the Secretary of the Motor Union, 
16, Down-street, Piccadilly, W. 


(1) Speed limits.—The abolition of all arbitrary or fixed speed 
limits, on the ground that such limits are not desirable in the 
interests of public safety, and tend to weaken the law requiring 
an automobilist to drive at all times with due regard to the con- 
dition and use of the highway, and to the amount of traffic which 
is or may be reasonably expected to be upon it. 

(2) Endorsement of licences.—Licences to be endorsed only for 
serious offences, and the question of endorsement to be within the 
discretion of the magistrates. 

(3) A apa se: right of appeal to be given against any con- 
viction for an offence in connection with the driving or use of a 
motor car, irrespective of the amount of the penalty and the Act 
under which the proceedings are taken. 

(4) Notice of prosecution.—That notice of intended prosecution for 
any offence in connection with the ownership or driving of a motor 
car be given within seven days of the time the alleged offence was 
committed, or within seven days of the date on which the identity 
of the offender was ascertained. 

(5) Fines and fees.—All fines and fees imposed and levied under 
the Motor Car Acts to be paid into the Imperial Exchequer, and to 
be devoted to the widening and improvement of highways. 

(6) Use of the horn.—The use of the horn or hooter to be in the 
discretion of the driver, and not obligatory as at present. 

(7) General identification marks.—General identification marks 
to be available for use on cars used by makers and agents for 
general trade purposes, and not to be limited to cars on trial on 
completion or trial by an intending purchaser, 
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LAUNCHES AND TRIAL TRIPS. 


SANDOWN, steamship ; built by, Messrs, Furness, Withy and Co, 
Limited ; to the order of, the British Maritime Trust, Limited: 
dimensions, 350ft. long ; engines, triple-expansion, 24in., 39in,’ 
66in. by 45in., ressure 180 lb.; constructed by, Richardsons’ 
Westgarth and Co., Limited ; a speed of 12} knots was attained » 
trial trip, July 20th. . 

SLIEDRECHT, steel screw steamer ; built by, R. Craggs and Sons 
Limited ; to the order of, Mr. Phs. Van Ommeren; to curry, 
timber cargo; engines, triple-expansion, 22hin., 374in., 62in. by 
42in., pressure 180 1b.; the trials were entirely satisfactory ; trig] 
trip, July 22nd. 

EsLINGTON, steel screw steamer; built by, Messrs, Wood 
Skinner and Co., Limited ; to the order of, Messrs. Arnott, Miller 
and Co.; engines, triple-expansion, l6in., 26in., 43in. by 30in.: 
constructed by, North-Eastern Marine Engineering Company ; the 
engines worked without the slightest hitch; trial trip, July 26th, 

Fook Sana, steel screw steamer ; built by, Wm. Dobson and 
Co., Low Walker-on-Tyne ; to the order of, Indo-China Steam 
Navigation Company, Limited; dimensions, 330ft. 6in., 44ft. by 
26ft. 6in.; engines, triple-expansion, 234in., 39in., 66in. by {din.; 
constructed by, North-Eastern Marine ineering Company ; a 
mean speed of 12 knots was attained ; trial trip, July 26th. 

MANCHURIA, steel screw steamer ; built by, Wm. Gray and Co,, 
Limited ; to the order of, Messre. Metcalfe, Simpson and Co,; 
dimensions, 342ft., 46ft. by 24ft. 4in.; engines, triple-expansion, 
24in., 38in., 64in. by 42in., pressure 1601b.; an average speed of 
10 knots was recorded ; trial trip, July 29th. 

SERBURY, single-deck turret steamer; built by, Wm. Doxford 
and Sons, Limited, Pallion; to the order of, Messrs. George 
Horsley and Son ; this is the eighth turret steamer built for the 
above firm ; launch, July 29th. 

Kara SBA, steel screw steamer ; built by, Craig Taylor, and Co,, 
Limited ; to the order of, Messrs. Sanders Wake and Co,; 
engines, triple-expansion, 2lin., 35in., 57in. by 39in., pressure 
180 lb.; constructed by, North-Eastern Marine Engineering 
Company ; a speed of 11 knots was maintained between Hartle- 
pool and Souter Point. 








CrviL AND MECHANICAL ENGINEERS’ SocteTy,—The Society will 
visit the Southern Outfall Sewer Works, Plumstead, on Saturday, 
August 12th, 1905, at 3 p.m. Train leaves Charing Cross at 2.13, 
and members should meet at 2.55 p.m. on the platform at Plum- 
stead Station. 


Ear’s Court EXHIBITION,—We are requested to state that the 
pneumatic plant, including the pneumatic drills and hammers, 
shown in conjunction with Messrs. Siebe, Gorman and Co,’s exhibit 
at the Earl’s Court Exhibition, and alluded to in our issue of the 
4th inst., was supplied by the Consolidated Pneumatic Tool Com- 
pany, Limited, of Palace-chambers, Westminster. 

ConTRAcTs.—The Bolton Corporation have accepted the tender 
of Triumph Stoker, Limited, of London and Leeds, for two more 
of their mechanical stokers for the new boilers for the electricity 
works, and the Bury Corporation have acce the tender of the 
same firm for stokers for the electricity works.— Messrs. C. and A. 
Musker (1901), Limited, of Liverpool, have received the order 
from the Mersey Docks and bour Board for the sluice 
machines, gate machines, and capstans required for the Tran- 
mere Bay development scheme.—Messrs, Joseph Kaye and Sons, 
Limited, of Leeds and London, have received an order from 
H.M. Navy for 4700 of their new patented serrated seamless 
oil feeders.—The Chain Belt Engineering Company, Derby, 
has secured an order from the Dunderland Iron Ore Company, 
Limited, for a complete conveying and loading plant, capable 
of handling 130 tons of iron ore briquettes per hour; the plant 
includes three elevators, a slat conveyor, five pan conveyors, 
one of the latter being 800ft. long. 


SUBMARINE SIGNALLING.—We understand that the Trinity 
House are about to make trials of a system of signalling by bells 
under water, which has been developed by the Submarine Signal- 
ling Company, of Boston, U.S.A. This invention has been used 
experimentally by the United States Lighthouse Board at several 
of their light stations during the past few years ; it has also been 
adopted by the Canadian Government as an aid to navigation in 
the St. Lawrence. For the purpose of these trials, the North 
Goodwin light vessel has been fitted with a submarine bell, and the 
Trinity steamship Irene with the engage Leone g Seren | 
apparatus ; and we understand that to-day the ong eng ani 
a committee of Elder Brethren, accompanied by Mr. Millett, the 
representative of the Boston company in this country, and other 
gentlemen interested in the question, including representatives of 
the Admiralty, the Irish Light Commissioners, the Mersey Docks 
and Harbour &c., will proceed out from Dover for the pur- 
pose of making trials of the bell which has been fitted to the North 
Goodwin light vessel. ° 

INTERNATIONAL AUTOMOBILE EXHIBITION.—The eighth annua 
Automobile Exhibition, o ised by the Automobile Club of 
France, will be held at the Grand Palace in the Champs Elysées; 
Paris, from the 8th to the 24th of December. The exhibition wil 
be international. The exhibits will be divided into numerous 
classes, the more important oe :—Class 1, motor carriages 
of all kinds, motor cycles, and all mechanically-propelled vehicles ; 
Class 2, heavy machines ; Class 3, cycles of all description ; Class 4, 
commercial vehicles ; Class 5, non-skidding devices for cars and 
cycles ; Class 6, chassis, mechanical details, loose pieces, accumu- 
lators, accessories for both cars and cycles; Class 7, motors for 
cars and boats; Class 8, petrol, oils, acetylene, &c.; Class 9, 
building the bodies for automobiles ; Class 10, marine ; Class 11, 
aéronautics ; Class 12, different sports ; Class 13, costumes, dress, 
and equipments for automobilists, cyclists, and tourists ; Class 14, 
various inventions, &c., concerning the automobile. Lastly, a 
class dealing with the literature on motoring, photography, 
journals, reviews, &c, A smaller exhibition will be held in the 
Serres de la Ville, Paris. This will comprise five sections. _Heavy 
vehicles, motors for boats, materials in in the construction and 
tools for the manufacture of automobiles, cycles, &c.; marine ; 
oils, petrol, alcohol, and acetylene ; and atronautics. 


ELECTRICAL EXHIBITION.—An electrical exhibition on a large 
and comprehensive scale is to be held at Olympia, London, from 
September 25th to October 21st inclusive. It is now thirteen years 
since a similar exhibition of any magnitude was held in this 
country, and such great strides have been made in this industry 
within comparatively recent years that an opportunity of seeing 
all the latest modifications, ———. and improvements in 
electrical science will be welcomed, not only by “em, but by 
all who are interested in the use of electricity. It is safe to say 
that the general public have no idea of the "otgp importance of 
this industry among the staple trades of the country, and the 
object of promoting this exhibition is to bring before them the 
many uses to which electricity is put, and also to draw attention 
to the latest electrical inventions and appliances. The following 
list, although very incomplete, gives an idea as to the scope of the 
exhibition :—Accumulators, cables and wires, dynamos, fittings, 
furnaces, heating, lamps, telegraphy, lifts and cranes, measuring 
instruments, metallurgy, motors, ore finding, pumps, railway 
signals and apparatus, smelting, submarine telegraphy, tramways 
and railways, transmission of power to distances, ventilating, 
warfare-torpedo, mines, submarine boats, &c., welding machines, 
and wireless tel hy, &c. The exhibition will be held under 
the auspices of the National Electrical Manufacturers’ Association. 
Sir William H. Preece, K.C.B., F.R.S., has been elected chairman, 
and Mr. E. Cunliffe-Owen, C.M.G., chairman of the Executive 
Committee ~ 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A RE-START has been made at most of the works since the 

holidays. Employment is being found for an increasing number 

of people at the railway carriage and a establish- 
ments, where there are some good contracts on hand for India, 

South America, and the Far East. The orders under execution for 

trucks and wagons are considerably more valuable than this time 

ayearago. During the past month the British exports of trucks 
and wagons—exclusive of railway carriages for passenzers—have 

amounted in value to £136,107, or £9512 better than in July, 1904. 

Bridge builders are well engaged. Some of the metal and metal- 

lurgical concerns connec’ with this district have been able to 

make very satisfactory announcements, 

In the iron trade work is being resumed after the usual Bank 
Holiday cessation and the somewhat cooler weather is more 
favourable to sustained exertion than the previous great heat. 
Staffordshire cinder Sonne pig is in fair demand at 42s. to 43s., 
and so is part-mine at 45s, to 46s. There is a fairly good call for 
ordinary all-mine at 55s. to 60s,, and a quiet demand for best all- 
mine at about 75s, to 80s. The parcels of Midland sorts changing 
hands are not large. Derbyshires are quoted 44s, to 45s., and 
Northamptons 42s, to 43s. With regard to the manufactured 
iron trade, the foreign demand is proving better than a year ago 
with Japan, the Argentine Republic, Chili, Mexico, and Germany. 
The exports of this class of iron for the month of July have 
amounted to a little over 32,000 tons, and quotations are well 
maintained at £10 123, 6d. to £10 15s. The Association is under- 
stood to be holding together well. The Etna, Hecla, and Tividale 
Sheet and Galvanising Works, formerly in the ion of Mr. 
Wilcox, are stated to have been purchased by Mr. A. J. Ash, and 
it is not unlikely that the sheet iron production of the district will 
before long be augmented. Ordinary black sheets are in pretty 
good call for working up purposes. The Indian inquiry for bridge 
and boiler plates is satisfactory. Common unmarked bars are 
£5 12s. 6d. to £5 15s. The home demand is pretty good, but ship- 
ments to South Africa are below normal, and the Australian trade 
is not more than a fair average, though some large quantities have 
recently been going to India and South America. Steel makers 
are doing well both on home and foreign account. 

Wages claims are receiving the attention of employers in some 
of the local industries, including the rivet-making trade. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester,—Since our last, this centre has been the subject of 
holiday diversion, and the volume of business passing has con- 
sequently been under the average. Still, the stronger feeling in 
the warrant market has not been without effect, and Scotch iron 
has stiffened in a. On our Exchange on Friday there was a 
fairly good feeling, and merchants seemed more inclined to 
operate, On Tuesday the attendance was meagre in the extreme, 
scarcely any of the textile machinery or machine tool makers 
putting in an appearance, which of necessity, coupled with other 
conditions, indicated a curtailment of business. It was note- 
worthy also that only one or two Derbyshire makers were repre- 
sented, and they did not seem inclined to put through business 
except at full rates. The outcome in all directions might be 
summed up ina sentence—Scotch and Cleveland about 3d. dearer ; 
other sorts nil. Quotations:—Lincolnshire, No. 3 foundry, 48s. 6d.; 
Derbyshire, 52s. 6d. to 53s, 6d.; Staffordshire, 50s.; Middlesbrough 
open brands, 543. 4d, to 54s. 7d. Scotch: Gartsherrie, 55s, 6d.; 
Glengarnock, 53s. 9d. to 54s,; Eglinton, 53s. 3d. to 58s, 6d.; Dal- 
mellington, 52s, 6d. to 52s. 9d., delivered Manchester. For 
delivery Heysham: Gartsherrie, 53s. 3d.; Glengarnock, 53s. 3d.; 
Eglinton, 51s. 3d.; Dalmellington, 503. 6d.; West Coast hematite, 
55s, 6d.; East Coast, 54s. 10d., mixed numbers, f.o.t. at works. 

Forge iron is very dull, and with Derbyshire and Lincolnshire 
agg ior on the same level, there is nothing exciting to report. 

he first-named makers assert that they are still well e ed 
forward. Lincolnshire, 46s.; Derbyshire, 46s, 2d., equal to delivery 
Warrington, 

There is a better feeling in finished iron, and makers of bars 
hold out for full rates. Crown bars, £6 2s. 6d. to £6 5s.; hoops, 
£7 2s. 6d. to £7 5s.; sheets, £7 5s. to £7 10s. 

Steel products continue strongly active, and agents here are on 
very good terms with themselves in consequence, They announce 
new inquiries of an important character almost daily. The un- 
certain position in the cotton trade is, however, one of grave 
anxiety. Every day the feeling becomes more acute and serious. 
Should a strike ensue, and there is now every probability of it, 
the textile machinery industry will be seriously affected, as also 
numerous other allied branches of the engineering trade, It is to 
be hoped, however, that even at the eleventh hour wiser counsels 
may prevail, Those who had experience of the last strike do not 
certainly wish to renew it. English billets, £4 5s. to £4 7s. 6d.; 
hoops, £7 2s. 6d. to £7 5s.; boiler plates, £6 to £6 2s. 6d., 
delivered Manchester. Metals continue to advance, tin having 
reached an almost phenomenal figure. In sympathy with the 
upward movement in the raw material, manufactured copper and 
brass products are firm. Sheets are about £2 dearer on the week. 
Sheets, £82 to £84 per ton; seamless tubes, 103d.; brazed, 10d.; 
brass tubes, 8d.; condenser, 9d.; brazed brass, 9d. to 94d.; rolled 
brass, 7d. to 7?d.; brass sheets, 8d. per Ib, 

In the coal trade there is little doing. Holidays in Lancashire, 
locally known as the ‘ wakes,” are still in progress, and this fact 
limits the demand for slack, Demand on shipping account is also 
quiet, Quotations :—Best coal, for domestic purposes, 13s, to 14s.; 
seconds, 12s, to 13s.; common, 9s. to 10s.; steam and forge coal, 
best, 8s, 3d. to 8s, 9d.; best engine fuel, 7s, 9d. to 8s. 6d.; best 
slack, 7s. to 7s, 6d.; medium, 6s. to 6s, 9d.; common,’ 5s. to 5s. 9d. 
at the pit. Screened coal, 9s. 9d. to 10s.; unscreened, 9s, 3d. to 
9s, 6d., delivered Manchester Ship Canal. 

Barvow.—This has been a quiet week in the hematite pig iron 
trade, as the holidays have somewhat interfered with business, 
but some good orders have been booked of late—sufficient, at any 
rate, to justify the belief that makers will have plenty of work in 
hand for the number of furnaces they have in blast. These number 
28 on hematite and one on charcoal iron. Stocks, however, have 
been increased during the week by 980 tons, and now stand in 
warrant stores at 21,434 tons. Makers hold about 50,000 tons of 
iron. Prices are steady at 57s. 6d. for mixed Bessemer numbers 
net f.0.b., and warrant sellers are at 56s, net cash, buyers 3d. less. 
The demand for forge and foundry iron is quiet, but agood demand 
1s reported for charcoal iron, waich maintains a good price. 

In iron ore there is not much activity, and raisers have a fair 
amount in stock. ‘There have been some large importations lately 
of Spanish ores, which compete with the native supply and help to 
keep prices down. Native sorts are at 88. 6d. to de, 6d. net at 
mines, and best descriptions are at 12s, and 18s. per ton, Spanish 
ores remain at 14s, 6d. per ton delivered. 

The steel trade is busier, and the mills were only standing one 
day for the holidays, Makers who were short of orders a few 
weeks ago have booked some new business, chiefly for shipment, 
and these will keep the mills going for a short time. fn the 
interval there is every prospect of new orders, and altogether there 
1s a hopeful outlook in the heavy rail department. Prices are 
steady at 105s. per ton net f.o.b. Light rails are uiet, and tram 
Sections are not often quoted for. In shipbuilding material a 


better trade is being done, and makers are in receipt of more orders 
than for some time past. 
net f.o.b, There is a 
are being made in the 


Prices are steady at £5 17s. 6d. por ton 
r trade in billets and slabs, but tin bars 
mberland district, and also steel sleepers, 


Hoops command a good market, and there is a steady trade in 
chilled iron castings, Heavy steel castings are in better demand, 
and makers have a good run of orders in hand. Other branches 
of the steel trade are quiet. 

The shipbuilding trade is likely to be very busy. The works at 
Barrow are taking ten days’ holiday, and, on resuming work, it is 
expected there will be a busy time, as big work is in progress, 
and other orders are expected. 

Engineers are fairly busy, and the marine department is likely 
to be fully employed soon. , 

Shipping is quiet at West Coast ports, Last week’s exports in- 
cluded 6271 tons of iron, and 6352 tons of steel, a total of 12,652 
tons, in contrast with 7580 tons in the corresponding week of last 
year, an increase of 5043 tons. The aggregate shipments this year 
have reached 489,001 tons, in contrast with 447,830 tons in the 
corresponding period of last year, an increase of 41,171 tons. 

Coal and coke remain very quiet, and prices are correspondingly 
ow. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE conti of fine weather still severely affects the 
demand for household fuel, but there has been a slight improve- 
ment in the general business. The tonnage sent by rail to London 
and the South, however, is only moderate, and the Eastern 
Counties requirements are not materially increased. The district 
demand, at the same time, is not augmented, and there is not 
much likelihood of any firmness in house coa! until A’ t is out. 
Prices vary considerably, and concessions from the list of 
quotations are not difficult to obtain. Silkstone coal in the limited 
output available is quoted at 103. 9d. to lle. per ton, good 
secondary sorts being offered at 9s. per ton. In Barnsley 
‘‘ softs,” best screened samples fetch 9s. to 9s. 6d. per ton, inferior 
qualities making 7s. 6d. to 7s. 9d. per ton at the pits. House 
nuts are in fair request at 6s, 6d. to 7s. per ton in owners’ wagons 
at the pits. 

Steam coal is a little brisker, with firmness in prices, which 
appear to be tending upwards. A good tonnage is being sent to 
Hull, chiefly in secondary kinds for shipment, and for steam 
trawlers. A satisfactory business is also being done with Grimsby, 
to which port the Derbyshire coalowners are now sending heavy 
consignments. The railway companies are receiving large deliveries 
under contract, at 8s, to 8s, 3d. per ton. Rather more is doing 
in gas coal, which has been contracted for at rates somewhat lower 
than those of the old contracts. 

I bire maintains its d d for slack and smudge for steam- 
generating purposes, This trade, however, is dependent on the 
turn events may take in the cotton mills. Should a general strike 
occur, the demand, of course, would immediately be adversely 
affected. Coking slack and smudge are being free! y bought in the 
open market for the use of the by-product ovens, Prices are fairly 
maintained, and recent advances are sustained. Having regard to 
the large tonnage put upon the market, the coke trade, on the 
whole, is satisfactory. Derbyshire and North Lincolnshire are 
receiving a full average tonnage, smelting operations in these 
districts being pretty active. Valuesexhibita tendency to advance. 
Good unwashed smelting coke is at 10s. to 10s, 6d., washed coke 
fetching 11s. 6d. per ton in owners’ wagons at the pits. 

The condition of affairs in the heavy industries remains as last 
reported. In certain classes of military material there is much 
good work being done, and increased business is reported in the 
marine and railway departments. Heavy orders are being placed 
in Glasgow and other centres for the Indian State Railways, chiefly 
for engines, and Sheffield profits in several ways from the new 
work. Japan is also in the market for large quantities of railway 
material, a considerable portion of which comes to Sheffield and 
district. In the steel trade the reports are generally satisfactory, 
alike in rd tocrucible, Siemens, and Bessemer. The engineering 
firms are doing better in several departments. 

The advancing values in ivory are causing considerable anxiety 
in several branches of Sheffield trade, notably in — and the 
plating departments in which ivory is naeee used he prices 
are higher to-day than at any time since 1898, when the maximum 
amount was reached with £63 10s. per cwt. realised for African 
tusks, that figure representing a rise of £20 per cwt. From that 
date prices gradually lessened, until in 1903 the same class of ivory 
was at less than half the value of 1898. But 1903 found ivory at 
its low water mark, and rates again rose, until at the recent 
London sales West Coast African was bought up to £59 10s. 
percwt., and Egyptian qualities to £53 E ewt., the normal values 
of the two qualities being respectively £43 10s. and £33 per cwt. 
The Sheffield representatives did not purchase very freely, and 
several of them were not tempted to go on to Antwerp, when 85 
tons were catalogued, of which 10 tons were withdrawn. Tusks 
ruled £4 to £5 per cwt. lower, and bangles, in which there was a 
steady business, were about £1 per cwt. easier. At London the 
sharp rise in tusks is attributed to a contest between large firms 
of American pianoforte makers, who controlled the market. An 
advance of 36 per cent, in ivory has had severe effect upon certain 
Sheffield trades, causing the firms to cut as little as possible 
beyond what is needed for exceptional work entrusted to skilled 
workmen. 

Some little improvement in the cutlery trade was reported in 
several directions last week, but it has not been maintained, and 
both the home and foreign markets -are alike unproductive of any 
orders of magnitude. Such orders as do come to hand are very 
keenly competed for, and the margin of profit is consequently very 
narrow. A noteworthy feature is the call from Japan, which is 
expected to be a rapidly increasing market on the conclusion of 
the war. A good deal of complaint is again being made of the 
unscrupulous foreign competition in certain departments of 
Sheffield industry, more especially in razors for Eastern markets. 

On the 7th inst. the Langsett reservoir of the Sheffield Corpora- 
tion was brought into use for the first time. The reservoir was 
begun in 1897. Last October the ceremony of closing the valves 
was performed. The reservoir is 2000 yards long and about 200ft. 








deep. It has a water surface of 120 acres, and a capacity of 1400 
million gallons. The cost of construction has been about 
£1,050,000. The reservoir has beon full of water for some time, 


and by its utilisation the Sheffield supply is increased by 3,180,281 
gallons perday, while Rotherham and Doncaster, who are partners 
in the enterprise, are entitled to 2,600,000 gallons per day. 

A general meeting of the Cutlers’ Company of Hallamshire was 
held at the Cutlers’ Hall, Sheffield, on the ath inst., the Master 
Cutler, Mr. George rh? Mr. mm Jessop Robinson, 
managing director of Messrs. William Jessop and Sons, steel 
manufacturers, Brightside Works, was unanimously elected Master 
Cutler for 1905-6. Mr. W. F. Osborn, junior warden, was elected 
senior warden, and Mr. H. H. Bedford, president of the Sheffield 
Chamber of Cc ce, was elected junior warden. 














NORTH OF ENGLAND. 


(From our own Correspondent.) 

GENERALLY the iron allied industries of this district are showing 
satisfactory improvement, and in some branches work has not been 
so active since 1901, while eye are good for a move upwards 
in prices, more especially in the quotations for pig iron, as the 
period of the year is at hand when demand almost invariably 
increases, and producers are able to raise their prices, The position 
of makers is helped by the more encouraging reports from abroad, 
there being no question that in America business is again steadily 
becoming more favourable to the sellers, The condition of trade 





over there has considerable influence on the iron and steel markets 
here, though it is not considered probable that American con- 





sumers will need to buy British iron largely. A fair pad of 
the pig iron made in this district has been sent from the Tees to 
the United States—over 30,000 tons—but very little of this has 
been ordinary Cleveland pig iron, it has been mostly spe Pig 
iron, such as spiegel. Representatives of local iron making 
merchant firms who have been through Germany give very 
satisfactory accounts of the state of trade there, there having 
lately been a marked improvement, but it is not yet such ‘as to 
lead to any increase in the demand for foreign pig iron, for native 
firms can satisfy all that is required, and generally at prices which 
are below those at which British producers and merchants can 
supply iron to works in the interior of Germany. 

he pig iron warrant market is somewhat erratic, and prices 
fluctuate apparently without reference to the condition of trade. 
This interferes with legitimate business, because when warrant 
quotations are so unsettled consumers cannot make up their minds 
to buy for forward delivery. Cleveland warrants have this week 
been up to 46s, 9d. cash sellers, but makers’ No. 3 Cleveland pig 
iron have not moved from 46s. The producers steadfastly carry 
out their policy not to allow the holders of Cleveland warrants to 
undersell them, as they want the orders that are offering, and the 
market is not brisk enough to take up all the iron that is being 
produced and reduce the quantity in store as well. The changes 
in prices have been the result of market operations among the 
speculators, for consumers are not buying warrants when they can 
get makers’ iron so much cheaper. ; 

The operations of the Pig Iron Warrant Syndicate are ve: 
strongly condemned by some of those ng many | connected wi 
the trade. The makers of Cleveland pig iron have_.profited to 
some extent by the gamble, as they were able to realise prices 
higher than would have been obtainable if there had been no 
gamble, but makers of hematite iron have been worse off, for costs 
were increased, whereas realised prices were not, cr only to a slight 
extent. The average price quoted for No. 3 Cleveland pig iron 
during ihe last twelve months was 46s. 3d. per ton, or 2s, 2d. per 
ton more than in the previous twelve months, whereas that of 
mixed numbers hematite pig was 53s. 1d., or 4d. more than in the 

revious twelve months. Yet coke, ore, labour, and railway rates 

ave all become dearer. Again, hematite iron has only been 
6s. 10d. per ton dearer than No. 3 Cleveland iron, whereas the usual 
difference is 10s. No.1 Cleveland pig iron is at 47s. 6d.; No. 4 
foundry at 44s.; No, 4 forge, 42s.; mottled, 41s. 6d.; and white, 
41s. per ton ; all for early f.o.b. delivery. Makers are not pre- 
pared to sell for forward delivery at these figures. 

Some improvement must be recorded in the East Coast hematitc 
pig iron trade, and makers have advanced the price of mixed 
numbers to 54s. 6d. per ton, though at the beginning of the week 
they would readily accept 54s. The greateractivity, and the good 

rospects of those branches of the steel industry which consume 
Leostibe pigiron, have given producers moreconfidence. Certainly, 
there is great room forimprovement. No. 4 is at 51s. per ton. 
Rubio ore is steady at 15s. 6d. per ton c.i.f. Tees, but practically 
there has not been any business during the last week or two to fix 
prices. As freights have gone up, and are likely to rise further, 
merchants are wanting more money for forward delivery. 

Exports of pig iron from the Cleveland district do not increase 
tothe extent expected, demands from the Continent being very 
disappointing for this period of the year. Upto Wednesday night 
the shipments reached 26,264 tons, as compared with 22,706 tons 
last month ; 28,402 tons in August last year; and 19,750 tons in 
August, 1903, all to 9th. The higher price of Cleveland warrants 
as compared with makers’ iron leads to iron continuing to go into 
the public stores, and every day some increase has to be reported. 
That makes the position of the syndicate who hold the warrants 
a less favourable one as time goes on. On the 9th the stock of 
Cleveland iron held by Messrs. Connal and Co. was 545,342 tons, 
an increase of 6866 tons this month. The stock consisted of 
of 485,857 tons of No. 3; 58,475 tons of No. 4 foundry, and other 
iron deliverable as standard iron, and 1010 tons of iron not deliver- 
able as standard iron. 

The demand tor manufactured iron and steel continues to 
increase, more especially in the plate and angle departments, which 
are profiting by the greater activity in the shipbuilding industry. 
Shipbuilders bought heavily in January and February, but purchased 
little for nearly five months after that. There is now, however, 
another wave of buying, and a good many orders have lately been 
placed, as it has become evident that prices are nct likely to be 
cheaper. Manufacturers of plates are in no hurry to put up 
prices, as they do not want to check the demand which is spring- 
ing up. Accordingly they still quote £5 17s. 6d., less 24 per cent., 
for steel ship plates, and £6 17s. 6d., less 24 per cent., for steel 
boiler plates, figures which have ruled since last January. The 
output of angles and joists is redaced by the strike at Messrs, 
Dorman, Long and Co.'s. Britannia Steel Works, Middlesbrough, 
which has been in progress several weeks. The men and their 
representatives are now anxious to discuss the matters in dispute 
with the firm, but they do not seem disposed to commence work 
under the new conditions laid down by the employers. Messrs, 
Dorman, Long and Co.’s wire mills have likewise ceased opera- 
tions, owing to the strike at the Britannia. Iron bars are steady 
at £6 7s. 6d., and steel bars at £6 5s., both less 24 per cent., and 
the demand for the former has improved substantially. Heavy 
steel rails are strong at £5 5s. net at works, and there are very 
fair prospects of continued activity. 

A continental iron trade expert who has been visiting the works 
in this district writes that, in the Cargo Fleet Works, Middlesbrough 
possesses the most up-to-date installatioa in the world, there being 
nothing in the United States or on the Continent to equal them. 
The writer believes that after they are completed not another 
girder, save under exceptional circumstances, will come from 
abroad to the United Kingdom. 

There is a renewal of the buying of new steamers, after a lull 
which has lasted since the early part of the year, and builders have 
had to put up their quotations. They ped not pretend to be 
content to take the prices they quoted in January and February. 
These left them: little or no profit, and the yards during the 
greater part of the last half-year have been kept in operation more 
for the benefit of the workmen than anything else. Some of the 
makers of shipbuilding material have raised their prices, and there 
are prospects of others following the example. There is no chance, 
therefore, of lower quotations for new vessels, The change for the 
better will make the settlement of the wages question at the ship- 
yards more difficult, as the men are not likely tobe content unless 
some concession is made to them. The question is to be discussed 
to-day—Friday—at a conference between the representatives of 
employers and employed. Some of the shipbuilders are reported 
to be provided with orders enough to keep their yards in full 
operation for the next twelve months. A London shipowning firm 
is stated to have placed orders on the Tyne and Wear for ten 
steamers. 

The improvement in the coal trade is fully maintained, and 
practically every branch is sharing in it. Most collieries are well 
employed, and there is some difficulty experienced in getting 
prompt supplies ; indeed, steam coal may be reported as being 
scarce—at any rate, the production is ly equal to the require- 
ments. Best steam coals are at 9s. 6d. per ton, f.o.b., and smalls 
at 5s. 6d., for early delivery, and sellers will not take less for for- 
ward ; as a rule, they ask more, seeing that the autumn is close at 
hand, and that is almost invariably a brisk time on account of the 
heavy shipments. For best gas coals 8s. 3d. per ton, f.o.b., is 
quoted, and even bunkers are dearer, 8s. per ton being the regular 
rate now. The Durham Coal Trade Conciliation Board have 
determined that no change shall be made in wages for this quarter, 
the average realised price having apparently been altered very 
little in the past quarter ; there has been no alteration since last 
November, when a reduction of 1} per cent. was made. Cokeisin 
good request, and is likely to be raised in price, as there is no out- 
side competition now, seeing that German coke is no longer offered 
ae Medium coke is at 15s. 6d. per ton, delivered at the furnaces 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE tone of the Scotch iron and steel trades is fairly encourag- 
ing on the whole. During the last few days consumers of raw iron 
have showa rather less disposition to buy, their immediate require- 
ments being evidently well met by the purchases made last week. 
Private advices from Germany and the United States = very 
hopefully regarding the state of business ; but so far there does 
not appear to be any improved inquiry for our iron for export to 
these countries. The home demand is fairly active. There has 
been some re-arrangement of makers’ prices, but the values of 
Scotch iron are, on the whole, without much alteration, 

The pig iron market was closed on Monday, owing to the Bank 
Holiday. At its eye business was done in Cleveland 
— at 463, 6d. to 46s. 8d. cash, and 46s. 9d. to 46s, 11d. one 
month. 

The demand for hematite pig iron has been comparatively active. 
Some transactions have taken place in Cumberland hematite at 
55s. 9d. to 56s. for delivery in one month. Scotch hematite is sell- 
ing readily at 58s. 6d. per ton, for delivery at the West of Scotland 
steel works. 

A smali quantity of Scotch warrant iron has been withdrawn 
from store. It is supposed that the store has been resorted to in 
— meet current requirements while furnaces were out of 

ast. 

Since last report, six furnaces that were out of blast before the 
holidays for repairs have been re-lighted. There are now 85 
furnaces blowing in Scotland, compared with 79 last week, and 85 
at this time last year, and of the total 41 are making hematite, 38 
ordinary, and 6 basic iron. 

The prices of Scotch makers’ iron are in some cases 6d. to 1s. per 
ton lower than the nominal quotations recently given, while in other 
instances the rates are a little higher. G.M.B., No. 1, is 
quoted at Glasgow 53s. 6d.; No. 3, 50s. 6d.; Carnbroe, No. 1, 
54s. 6d.; No. 3, 51s.; Clyde, No. 1, 56s. 6d.; No. 3, 5ls.; 
Gartsherrie and Summerlee, Nos. 1, 57s.; Nos. 3, 52s.; Calder 
No. 1, 57s. 6d.; No. 3, 52s. 6d.; Langloan, No. 1, 60s.; No. 3, 54s.; 
Coltness, No. 1, 65s. 6d.; No. 3, 53s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 57s. 6d.; No. 3, 52s.; Eglinton, at Ardrossan 
or Troon, No. 1, 52s. 6d.; No. 3, 50s.; Dalmellington, at Ayr, 
No. 1, 54s. 6d; No. 3, 493. 6d.; Shotts, at Leith, No. 1, 57s.; 
No. 3, 52s; Carron, at Grangemouth, No. 1, 58s.; No. 3, 53s, 
per ton. 

There has been comparatively little doing in standard foundry 
pig iron, but a better business is expected in this quality, and in 
Cleveland warrant iron as the season advances. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4584 tons, compared with 4962 in the corresponding 
week of last year. There was despatched to the United States 
125 tons; Canada, 475; India, 275; Australia, 235; France, 20; 
Italy, 330; Germany, 105; Belgium, 70; China and Japan, 20; 
other countries, 298, the coastwise shipments being 2631 tons, com- 
pared with 2878 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 10,158 tons, compared with 11,154 in the 
corresponding week of last year, showing a decrease of 996 tons. 
The total imports for the year to date are now 276,339 tons, being 
20,436 tons less than in the corresponding period of 1904. 

The outlook in the manufactured iron and steel trades is a little 
more encouraging, and were it not that shipbuilding and one or 
two other industries are hampered by unfortunate, and, as many 
think, unreasonable strikes, we might confidently expect a sub- 
stantial development of trade. As it is there is a lack of confi- 
dence, resulting from the disputes in question, and this has a 
depressing effect on business. There is considerable animation in 
the steel trade at the moment, owing to a few of the works being 
very busy on orders for early delivery of material. The tone of 
the market has a firmer tendency, and it would not be surprising 
if prices improved to some extent. 

eports have been prepared by the accountant dealing with the 
price of Scotch pig iron and manufactured iron during the last two 
months. In the case of pig iron there has been a decrease, which 
necessitated a reduction of 5 per cent. in the wages of blast 
furnacoemen during the next two months ; but the prices of finished 
iron do not call for any change of wages at present in that depart- 
ment. Improved orders have been received by the North British 
Locomotive Company, Limited, of Glasgow, for locomotive engines 
and tenders, and these orders will be very acceptable, for trade 
was showing considerable depression in the locomotive works. 
This has been particularly felt for some time in connection with 
the Scotch railway shops. The orders received embrace 40 loco- 
motives for the Indian State Railways, 44 for the Great Indian 
Peninsula Railway, 22 for the South Indian Railway Company, and 
22 for the Argentine Railways. The work will be distributed in 
various proportions between Hyde Park, Polmadie, and the Atlas 
Works, which are all now under the control of the North British 
Locomotive Company. 

There has been a little more doing in some departments of the 
coal trade. The shipping branch has been fairly active, the 
clearances in the past week at the Scottish ports aggregating 
252,570 tons, which is 33,611 tons more than in the preceding 
week, but 948 -tons less than in the corresponding week of last 
year. Splint coal is quoted at Glasgow harbour 8s. 3d., steam 
8s. 6d., and ell 88 to 8s. 6d. per ton. House coal sells fairly well 
for home use,,the better qualities being firm in price, while the 
secondary and inferior sorts are easier. There is a brisk market 
at the moment for all sorts of manufacturing coals at steady 
prices. Supplies from the collieries are ample, and railway and 
shipping facilities, as a rule, satisfactory. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A LITTLE busier. condition of things prevailed in the steam ccal 
trade last week, as it generally does before a holiday, and all parts 
showed good totals, Swansea sending away 61,000 tons coal and 
12,000 tons patent fuel, while Newport, in foreign and coastwise 
business, shipped nearly 90,000 tons. Cardiff ports were fairly 
busy, though not up to expectation. Towards the end of the 
week there was a revival of the old rumour at Cardiff that negotia- 
tions had been opened for the fusion of the Rhymney and Cardiff 

Railways, but no certain evidence is forthcoming—nothing like 
that given some years ago, when an effort was made to get 
Rhymney shareholders to agree to a perpetual 10 per cent., but as 
they were then getting 11 per cent., and prospects were rosy, they 
refused. Give Rhymney a port and, withits present able manage- 
ment, it could do without Riton, but until something be done in 
that way these rumours will be periodic. : 

Port ‘Talbot has evidently a future in front of it, and should the 
‘*German coalfield” be worked energetically, must thrive ; but, 
as pointed out in this column on several occasions, the future of 
the class of coal bordering on, or affected by the anthracital 
change, cannot be pronounced until the pure steam coal gets 
nearer exhaustion, and this is yet somewhat remote, though the 
best 4ft. is sufficiently scarce to tempt coalowners to use a blend 
of the 6ft. and 9ft. 

During the holidays I visited a place in the Taff Valley, where, 
for a century nearly, the 4ft. has been well worked. Ona 
hillside I came to a level just opened with a train of coals in sight 
ready for the haulier, and making inquiry found that the coal was 
the 4ft., of excellent character, and a fair acreage extant, another 
proof of the longevity of the Welsh coalfield. 

At Port Talbot a mechanical trimmer has been tried during the 
last day or two, from which great things are expected. In shape 
it is like an inverted cone, and it delivers the coal, with little 
breakage, to the bottom of the hold. 

Tardy adoption of by-product ovens, often advocated, is going 





on quietly in Wales. They are now adopted by Guest, Keen, 
Nettlefolds and Co. at Cwmbran, and were started last week in 
conjunction with the Coppee plant, which is now well established 
in South Wales and Monmouthshire. Little business will be done 
this week, and nothing like steady work is to be expected at 
collieries until towards the end, the colliers having holidays 
allowed them, and the national attraction, an Eisteddfod, being 
held at Mountain Ash. 

Price list this week must be taken as normal; fluctuations of 
about 3d. per ton arecommon. Best steam is rather fixed from 
12s, 6d. to 12s. 9d., and most business is dons between these 
limits ; best seconds command 12s.; ordinary, 11s. 6d. to 11s. 9d.; 
drys, lls. 3d. to Hs. 6d.; very best smalls, 93.; best ordinaries, 
8s. to 83. 3d.; seconds, 7s. 6d. to 7s. 94.; inferiors from 7s. 3d. 
Monmouthshire semi-bituminous: Best large, lls. 9d.; best 
ordinaries, lls. 3d. to lls. 6d.; seconds, 103. 6d. tolls. House 
coal, best, 14s. 94. to 15s.; best ordinaries, 12°, 6d. to 13s. 6d.; 
seconds and other kinds, 10s. 6d. to 1ls.; No. 3 Rhondda, 13s, 9d.; 
brush, lls. 9d.; small, 93. 9d.; No. 2 Rhondda, 9s. 9d. to 10s.; 
through, 8s. 6d. to 8s. 9d.; small, 7s. 6d. to 8s. Patent fuel, 13s. to 
13s. 6d. Coke: Furnace qualities, 16s, to 16s, 3d.; foundry, 17s. 6d. 
to 2ls. 6d. Pitwood, 19s 6d. to 19s. 9d.; sales have been effected at 
20s. 6d. Chartering is very weak, only two items recorded at 
Cardiff on Tuesday. In anthracite, at Swansea, business is 
practically unchanged ; last week only four and a-half days were 
worked. Some movement is expec after this week. Prices 
remain the same as last noted, steam being quoted from 12s. to 
12s. 6d.; No. 3 Rhondda, 13s, 6d, to 14s. Best malting anthracite 
commands 19s.; seconds, 16s.; big vein, 11s. 6d. to 12s.; red vein, 
9s. 3d. to 93. 9d.; cobbles, 15s.; nuts, 16s, to 17s. 6d.; peas, 11s.; 
culm, 5s. 9d. to 6s,; duff, 3s. 9d. to 4s. Patent fuel, lls. 6d. 

The strike of ship painters at Cardiff has not been followed by 
any action at Newport, the concessions asked having been granted. 

n iron and steel considerable prominence has been given to the 
rumoured intentions at Dowlais, which place was visited lately b: 
a member of the Keen family and deliberations entered upon with 
Mr. William Evans, the general manager. It is now understood 
that Dowlais, and not Cardiff, is to be the site of the new furnaces, 
and that mills and shops will follow. A considerable outlay is 
likely, probably to the extent of a quarter of a million sterling, 
and the result will be to place the works in the most advanced 
position. Old magazines, which Do vege newspapers in 
chronicling ‘‘events,” place on record the significant fact that 
Dowlais Works in the time of Sir John Josiah Guest were the 
largest in the world, but since then Consett, Middlesbrough, and 
other quarters have made great strides. Now the old position is 
to be ined. Cheap labour, ample supplies of ironstone, inex- 
haustible supplies of limestone for flux, abundance of cheap coal, 
and effective railway arrangements, are to qualify the old site of 
Dowlais for continuing its position. Probably if. shipbuilding 
should be affiliated to the Cardiff industries, there may be exten- 
sion in that quarter also to meet increased needs for steel and iron 
sheets, but at present there are no signs, and heavy rails con- 
tinue to be prominent features both at Dowlais and Ebbw 
Vale. Last week the Dowlais mills were actively worked, and 
turned out over 4000 tons. Steel sleepers continue in demand. 
Home requirements remain rather slight, ifone may except 
colliery rails, From Newport last week there was a good shipment 
of rails to Lobito Bay—2531 tons, and 600 tons sundries. During 
this week there was more than an average of pig iron received, 
Swansea importing from Ardrossan and Harington, whilst 600 tons 
of crop ends came in from Middlesbrough, and 213 tons steel ingots 
from Chester. In the matter of iron ore a large quantity came to 
Cardiff from Bilbao and Santander for Guest, Keen and Co., and 
at Newport 2035 tons from Bilbao for the Ebbw Vale Company. 

In the Swansea Valley there was a — deal of activity before 
the holidays set in. This was evidenced by the shipment of 
114,904 boxes of tin-plates, and by the receipt at works of 74,262 
boxes, leaving 187,546 boxes in stock. Swansea port showed an 
increase in the return—import and export—of 40,000 tons over the 
corresponding week last year; another encouraging fact for the 
new dock promoters. On ’Change it was remarked last week that 
the returns for three weeks in succession totalled 100,000 tons. 

It was reported, mid-week, Swansea, that pig iron was firmer, 
and busy times are expected after this week ; tin-plate bars are 
firmer, with upward tendency. One grievance continues in the tin- 
plate district; buyers complain of prices, which manufacturers 
contend are imperative, considering the cost of make, raw material, 
and high price of tin ; and the result is only absolutely necessary 
business is done. Closing prices this week are as follows: Pig iron 
Glasgow warrants, 49s, 6d.; Middlesbrough, No. 3, 46s. 8d.; Cum- 
berland hematite, 55s. €d. Welsh bars, £6 2s. 6d. to £653. Sheet 
iron, £7 103. to £7 12s. 6d. Steel the same. Steel rails, heavy 
sections, £5 5s. to £5 10s.; light, £6 5s. to £6 10s, Bessemer 
steel bars, £4 5s.; Siemens best, £4 7s. 6d. Bessemer steel coke, 
12s. to 12s. 3d.; Siemens coke finish, 12s, 3d. to 12s, 6d.; ternes, per 
double box, 28 by 20 C, 22s. 6d. to 25s. 6d.; best charcoal, 15s. to 
15s. 6d. Big sheets, 6ft. by 3ft. = 30 g., per ton, £8 10s. to 
£8 12s. 6d.; finished black plates, 103. to £8 15s. Block tin is 
quoted at £149 12s. 6d.; spelter, £24. Lead, £14 5s. Spanish at 
£14. Copper, £68 16s. 3d. Iron ore, 14s. 3d. 

Hill’s Dry Dock, Cardiff, dividend announcement of 3 per cent. 
is considered as satisfactory, considering the depressed state of the 
shipping industry. 

Taff Vale Railway receipts last week showed an increase of £1517. 
Port Talbot, £500, Brecon and Merthyr, £80. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 25th. 


THERE is a reviving demand for refined copper for August and 
September deliveries, and within a day or so as high as 15-20 cents 
have been paid. The tendency seems to be toward a higher range 
of prices. For the past week comparatively little has nm done 
in the European market. Exports for the first twenty-three days 
of July mount up 12,426 tons, and the shipments from the Pacific 
Coast will be about 2000 tons, so that the total July shipment will 
probably be 20,000 tons. In minor metals there is very little 
change, though lead is firmer in price and spelter is fractionally 
higher. Tin continues strong and buoyant, and liberal sales are 
being made on the metal exchange in ten ton lots at 32 cents. 

In the steel industry conditions are most satisfactory, and there 
is an urgent deatend tet all kinds of crude and finished material. 
In the eastern markets sales of 50,000 tons of foundry and forge 
iron have been made, and the inquiries opera a and to-day are 
indicative of an enlarging demand, which the furnace companies 
are not over anxious to meet. All kinds of finished material are 
selling well, and there are inquiries at present for structural 
material and plate which will certainly tax the capacity of the 
plants for delivery between now and October Ist. There is an 
increase in business in soft steel bars; makers of agricultural 
implements are again appearing in the market, and it is believed 
that it is the policy of some of the larger implement manufacturers 
to accumulate stock for the coming season, The railroad builders 
continue to buy rails, and some building enterprises in the south- 
west are to be taken care of next month, for which the steel com- 
panics are supposed to be prepared. ‘There is a revival of talk of 
a coal miners strike, but this is an improbable contingency just 
at present: Some large coal consumers and railroad companies 
are already making preparations to accumulate enormous quantities 
of fuel in the event of asuspension of mining. The rolling mills 
are again working full time after a short suspension for repairing 

urposes. Rolling mill capacity is to be increased in certain 
localities by present companies who are considering schemes of 
enlargement. Mining operations are being vigorously conducted 
in all sections, and a good deal of additional mining capacity is at 
present being developed in West Virginia, which is an enormous 
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coal bed. Additional railway facilities are being supplied 
number of branch lines are to be built in onder to penal a 
producers who are anxious to open rich mining deposits at some 
points at present distant from railroads, 

There is a heavy d d for structural material, and the present 
capacity is barely equal tofilling the specifications as they are comi 
in. This has been a very active building year and large quantitie, 
of iron and steel are being absorbed for construction purposes 
The steel making capacity will probably be increased next year, 
but the large companies are approaching this serious problem with 
a great deal of caution, because of the possibilities of a reaction in 
demand which may come without much notice. 


; New York, August 3rd, 

There is a general scramble for scrap in Eastern and Western 
markets in order to supply materia! for mixing purposes to §]] 
recently secured orders, rought scrap was recently sold at an 
advance of 2 dols. per ton, and tons of heavy steel scrap sold 
oe at an advance of 50 cents per ton over the price of last 
week, 

The demand for steel rails continues very heavy, and the business 
of the past month, wr to announcement made to-day, foots 
up in the neighbourhood of 155,000 tons, exclusive of pending 
inquiries, which call for 50,000 tons, one of which is for 25,000 tons 
for a railroad in the Central West, and another 25,000 ton lot from 
the Far West. The steel market is very active, especially for 
fabricated material, most of which is going into bridge construc. 
tion, though the requirements of engineers for office construction 
continue to be quite a feature. The mills are all well sold up, but 
notwithstanding that fact, a buyer who wants material for late 
delivery can secure the acceptance of his order at concessions from 
quoted figures. Locomotive and car building is absorbing a great 
deal of material, and the companies are all making liberal pur. 
chases to cover new contracts as received. 

The United States Steel Corporation is reported as negotiating 
for the control of the Pittsburgh Coal Company, in conjunction 
with the Pennsylvania Railroad, and it is said that the price is 
100,000,000 dols. The Pittsburgh Coal Company is an enormons 
concern, which controls the bulk of the coalfields in South-Western 
Pennsylvania. That company is about to make a deal involving 
10,000,000 dols. for coke lands. There is no certainty that this big 
deal will go through, as the United States Steel Corporation has 
already a 25-year contract ; but, at the same time, it would be 
glad to have absolute control of the coal properties. Itis probable 
there will be a continued rush for steel rails throughout the year, 
because of the large amount of trackage to be covered during the 
coming fall and winter. The Pennsylvania Railroad wants 18,000 
steel cars built, which will call for 300,000 tons of the best steel, 
The structural mills are booking business so rapidly that they 
are getting behind in their deliveries, and the matter is again 
revived of building additional structural mill capacity. Large 
transactions have been closed in both southern and northern pig 
iron recently at the usual prices. 

The demand for copper is very active, and prices have advanced 
4 cent within twenty-four hours. The Calumet and Hecla 
Company are making large sales at as high as 153. Electrolitic is 
quoted at 154 for quick shipment. Copper is to-day higher than 
it has been at any time since 1901. In that year the prices were 
largely due to manipulation, while to-day the prices are based 
mathematically upon supply and demand. Refined copper is 
under active inquiry, and large sales will likely take place within 
the next few days. Receipts of spelter at St. Louis last week 
were 61,980 slabs, against 59,690 slabs the previous week ; receipts 
since January Ist, 1,684,945 slabs, against 1,750,385 last year to 
corresponding date. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM and house coal markets: Owing to the collieries not 
resuming work until Thursday, prices given are nominal. The 
quantity of coal shipped for week ending August 5th was 89,885 tons 
—foreign 73,658 tons, coastwise 16,277 tons. Imports for week 
ending 8th :—Iron ore, 8395 tons ; manganese ore, 1800 tons; pig 
iron, 130 tens ; deals, &c., 4499 loads ; pitwood, 2650 loads. 

Coal :—Best steam, lls. 6d. to 11s. 9d.; seconds, 10s. 6d. to 
10s. 9d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 83.; 
colliery small, 7s. 3d. to 7s. 6d.; smiths’ coal, 9s. Pig iron :—Hema- 
tite, 563. f.0.b.; Middlesbrough, No. 3, 46s. 94d. prompt. Iron 
ore :—Rubio, 14s. 3d. to I4s. 6d.; Tafna, 15s. . to 15s. 6d. 
Steel :—Rails, heavy sections, £5 5s. to £5 10s.; light, £6 5s, 
to £6 10s. f.o.b.; Bessemer steel tin-piate bars, £4 5s,; Siemens’ 
steel tin-plate bars, £4 7s. 6d.; all delivered in the district, cash, 
Tin-plates : Bessemer steel, coke, 11s. 9d. to 12s.; Siemens, coke 
finish, 12s, to 128. 8d. Pitwood, 19s. to 19s. 6d. ex ship. London 
Exchange telegrams :—Copper, £68 17s. 6d. to £69; Straits tin, 
£149 10s, to £149 15s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. ALFRED DICKINSON AND Co., consulting engineers, 
inform us that their London address now is 210, Gresham House, 
Old Broad-street, E.C. 

At the Royal Lancashire Agricultural Society Show held at 
Liverpool last week the Ivel agricultural motor was awarded the 
gold medal of the Society for the best all-round agricuitural motor. 

Messrs. DORMAN AND SMITH, of Ordsal Electrical Works, Sal- 
ford, inform us that they have appointed Messrs. Andrews, David- 
son and Co., of 126, Bothwell-street, Glasgow, to represent them 
in Scotland for the sale of their switches, fuses, switchboards, 
electrical accessories and fittings. 

Messrs. Moser, WEST AND BATEMAN, Limited, of Westcombe 
Hill Works, Greenwich, S.E., inform us that they have purchased, 
as a going concern, the emery wheel and grindstone business of 
Messrs. Rooper and Harris, Limited, Stafford, and that they are 
carrying on both businesses at Stafford as one concern. 

Tue Saxon Portland Cement Company, of Cambridge, in con- 
sequence of expansion of business, has decided to erect an entirely 
new factory, at a cost of £80,000, which will be called the Norman 
Works. These works are to be equipped on the rotary kiln system, 
and will turn out 1250 tons per week. We understand that the 
total output of the Saxon brand cement. now, exceeds 100,000 tons 
a year. 

On the recommendation of the managing directors of John Knight 
and Sons, Limited, soap makers, it was arranged some time ago 
that a division of profits amongst their clerks and workpeople 
beyond a fair percentage as return on capital should be made. ‘he 
percentage was fixed at 6 per cent., and as a result of this year's 
trading all the company’s workpeople, clerks, and travellers are 
to receive three weeks’ extra wages as their share of the profit. 
Dividing the frofits in terms of the week’s wage appears to be an 
excellent plan, 

WE are informed that the agency for Great Britain and Ireland 
for part of the manufactures of the Miilheim Works, Carlswerk, 
of Messrs. Felten and Giuilleaume-Lahmeyerwerke, viz.:—All 
insulated wires and cables for, electric light and power purposes, 
and forthe Neptunecopperrail bonds, wason the lst of August trans- 
ferred to the Lahmeyer Electrical Company, Limited, 1¢9-11, New 
Oxford-street, London, W.C.,andthat their English chief electrical 
engineer, Mr. R. R. Todd, will join the Lahmeyer Electrical Com- 

ny, Limited, from that date as manager of its cable department. 

e agency for telephone and telegraph wires and cables, as well 
as for all bar iron, steel, copper, and bronze wires for all purposes, 
and the company’s other wire manufactures, such as wire ropes, 
wire netting, barb wire, wire chains, wire mats, &c., will remain 
with Messrs. W. F.-Dennis and Co., 49, Queen Victoria-street, 
London, E,C., as before ; 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE majority of the iron and steel works in Silesia are well 
although in the malleable iron department the reserve 
among consumers is even more marked than previously, but as the 
mills generally have orders on their books that reach far into next 
month, there is not likely to be any material change in the condi- 
tion of the malleable iron industry for the present. According to 
the Voss Zeitung, the Upper Silesian Steel Convention has been 
prolonged till Ist of July, 1907. : 

Rew material is healthy and strong, and in very good request on 
the Khenish-Westphalian iron market, but in finished iron a 
slightly decreasing tone has been felt here and there, and the 
accounts received during the week are, on the whole, far less 
favourable than those previously given. Wire and wire articles 
have been particalarly dull of late ; and for bars, too, the demand 
last week has shown a slight decrease. Many shops, especially 
those engaged in the production of structural and engineering 
material, ara extremely well occupied on orders for immediate and 
forward delivery. 

From the iron trade in the Siegerland gocd accounts are coming 
in, especially with regard to crude iron, which has been regularly 
called for; in a number of instances contracts reaching up to the 
end of the present year have been secured. Autumn is likely to 
bring additional employment, and the blast furnace works will Le 
engaged to their fullest capacity. In the semi-finished steel 
department a steady and satisfactory sort of business was trans- 
acted during the week. The majority of the mills have their 
order books well filled, and are looking forward to being regularly 
occupied for many months to come. Foreign demand, which has 
been a trifle weak, is gradually improving. Girders and sectional 
iron continue in active demand, and bars and sheets have been 
well inquired for, though they are just a trifle less lively than in 
last month. The construction shops are likely to be well occupied 
for the immediate future, and so are the wagon and locomotive 
shops. = a marked decrease in quotations the wire mills 
are, in a number of cases, working with a loss, 

The iron ore trade of the Siegerland is in a healthy condition. 
The Union for the Sale of Siegerland Pig Iron is reported to have 
received inquiries for spiegeleisen from America and Belgium. 

Deliveries in coal were fairly heavy in the Silesian district during 
last week, and this month’s trade is likely to be very brisk, as 
dealers are putting in large supplies now. ‘I'he demand for engine 
coal has further increased during the week, owing to large pur- 
chases from the sugar mills. Coke is in good request on home 
account, and has also met with a strong inquiry from Austria- 
Hungary. 

All sorts of coal for engine and house-fire purposes are in good 
demand in Rheinland-Westphalia, and quotations are the same as 
before, nor is there likely to be any material change later, because 
the Coal Syndicate have resolved to maintain the current quota- 
tions during the winter quarters of 1905-1906. Only large 10-kilo. 
briquettes are to be raised 40pf. p.t. In June of present year 
9,342,373 t. pit coal have been produced, against 9,608,849t in the 
same month last year ; 3,635,996 t. brown coal, against 3,742,058 t.; 
1,357,313 t. coke, against 1,018,023 t.; and 954,728 t. briquettes, 
against 905,243 t. During the first two quarters of present year 
56,630,591 t. pit coal were produced, against 58,825,710 t. in the 
corresponding period the year before ; 24,944,082 t. brown coal, 
against 23,251,206 t ; 6,554,776 t. coke, against 5,999,402 t.; and 
6,077,639 t , against 5,439,468 t. briquettes. Import in pit coal 
was 4,819,006 t., against 3,121,076 t. last year, 3,796,360 t. coming 
from Great Britain, against 2,441,412 t.; export was 8,191,751 t., 
against 8,563,695 t. Import in brown coal was 3,920,718 t., against 
3,799,851 t.; export was cf little importance. Import in coke was 
363,128 t., against 255,846 t., and 1,261,429 t., against 1,331,074 t., 
were exported. 

German general foreign trade, during the first two quarters of 
the present year, is statistically stated to have been 25,271,615 t., 
against 22,304,081 t. and 21,723,916 t. during the corresponding 

riod in the two preceding years. Import in noble metals was 

45 t., against 631 t. and 580 t. in the same period during the two 
preceding years. Export in noble metals was 250 t. against 
213 t. and 199 t. in the two years before. German general export 
during the first two quarters of present year was 18,546,979 t., 
against 18,604,153 t. and 18,303,199 t. in the corresponding period 
during the two years before. Value of import was 3373 million 
marks, against 3223 and 3077 million marks in the two years 
before. Value of export was 2644 million marks, against 2533 and 
2423 million marks in 1904 and 1903. 

Except that here and there an abatement in activity could be 
noticed in some special branches, there has been a fair trade done 
in the Austro-Hungarian iron industry. Pig iron maintains the 
firmness of previous weeks, and in manufactured iron much brisk- 
ness is shown. 

The building department being well occupied, purchasers in 
bars and sectional iron, and in plates, too, have remained fairly 
large during the week. A strike in the cast iron department that 
was apprehended has been prevented, employers and employed 
coming to an agreement. 

Sales in coal and coke are pretty large, and the tone of the 
te ania coal market has been favourable upon the 
week, 

Business in iron and steel on the Belgian market has been 
slightly decreasing of late ; prices are rather fluctuating, and the 
tone is more or less unsettled in many departments. 

The Belgian coal trade, on the other hand, was brisk during the 
week, and prices show an inclination to move upwards, especially 
where engine fuel is concerned. 

Of the French iron market nothing of interest can be related, 
the various departments of the iron and steel industry remaining 
well occupied. 

Coal is somewhat quiet in France. 


occupied, 








MEXICcO.—Within the iast few years a considerable quantity of 
farm machinery, mostly of American manufacture, has been im- 
ported into Mexico, and the demand is steadily increasing. Wind- 
mills for pumping purposes are being used extensively. Steel 
ploughs are gradually replacing the old wooden article, and the 
farmers generally are beginning to appreciate the fact that in 
order to secure the best results they have to adopt modern 
methods and machinery in the cultivation of their lands. Steam 
pumps are also being used extensively for irrigating purpuses, 
and are bringing under cultivation tracts of land that previously 
were of little or no value. 


Motor Car ENGINEERING —We have received from the City 
and Guilds of London Institute a proof of the syllabus in motor 
car engineering issued by the Department of Technology. 
Examinations will be held at the end of each year’s course, and the 
examination will include questions on subjects connected with 
the construction and operation of the whole of the mechanism of 
petrol cars, steam cars, electric carriages, and garagesystems, Candi- 
dates for Honours will be required to show a knowledge of the follow- 
ing additional subjects : Thermodynamic principles of the internal 
combustion motor ; methods of determining flash point, density, 
and calorific value of petrol ; indicating a petrol motor ; Hospitalier- 
Carpentier indicator; measurement oF washentenl efficiency ; 
numerical ples in cc tion with adiabatic and isothermal 
expansion ; deduction of empirical law of expansion from a given 
expansion curve ; absolute Desaedyeenis efficiency of a motor ; 
€xperiments connected with the road and wind resistances ; the 
combination of wheels in trains, with special application to speed 
gears ; how to determine the angalar ratio of a train of wheels of 
tny kind ; geometrical properties of steering gear mechanisms ; 
special consideration of the behaviour of a tyre, side slips, heating, 
energy absorbed at different speeds ; and properties of the materia. 
of construction used in engine construction, 








BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M J. Mech. £. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without dra: 8. 

Copies of Specifications may be obtarned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abri is the date of the advertisement of the accept of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 


STEAM ENGINES AND BOILERS. 


2618. February 9th, 1905.—AN IMPROVED WATER-TUBE VERTICAL 
Borter, J. Riley, Perseverance Boiler Works, Stockton-on- 











Tees, 
The objects of this invention are to intercept as much of the 
heat as possible from the products of bustion on their way 
to the smoke-box, to obtain a good circulation of water and to 
give accessibility to the internal parts of the boiler. There are 
two figures, of which Fig. 1 is a sectional elevation. a is the 
upper shell of the boiler which takes the usual cylindrical form 
with a dome top and manhole door, and ) is the lower cylin- 
drical shell with suitable manholes. The fire-box e of the usual 
hemispherical form is placed in the usual position at the lower 
part of the boiler, which closes in so that no water is located 
below the level of the fire-bars. Above the fire-box is provided 
a combined water-tube and combustion chamber d closed in by 
upper and lower tube-plates ¢! ¢?, each forming a horizontal 
diaphragm plate, which completely ozcupies the cylindrical area 
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within the boiler shell, the upper tube plate ¢! being below the 
water level of the boiler and having a chamber above which 
encloses the usual steam space, with a suitable depth of water space 
below to ensure that the upper tube plate is always submerged. 
Between the tube plates are any convenient number of suitably 
sized water tubes /, which occupy the whole available space between 
the tube plates ¢! ¢?, except that the usual provision is made for 
the reception of hot gases from the fire-box into as at one side 
of the boiler, forming a combustion chamber d, and a baffling tube 
g is provided large enough to spread the gases among the smaller 
tubes f, and affording a larger passage from the upper or steam 
space chamber a to the lower or fire-box chamber 5. The dia- 
phragm plates ¢! <2 are flanged both to the boiler shell and to the 
central tube g. This inner and outer ring flanging, together with 
the support of the water tubes f to the diaphragm plates, enables 
stays and gusset plates to be dispensed with. The products of 
combustion pass through the oval flue or passage 4 into the com- 
bustion chamber d which is formed by the space between the tube 
plates el and e®, After passing between the tubes 7 the gases are 
collected into the uptake 1.—J/uly 13th, 1905. 


RAILWAYS AND TRAMWAYS. 


17,993. August 19th, 1904.—IMPROVEMENTS IN RalLway CHaIRs, 
Jean Niemeyer, 128 Allee, Barmen, Germany. 

The object of this invention is to produce a chair which allows a 
ready and quick setting of the rails, and also a safe and rigid 
fixing of the same to the chair, There are four figures, Fig. 1 
shows a cross section of the new railway chair with the rail in 

Jace. Fig. 2 is a vertical section along the line AA of Fig. 1. 

he chair is fixed upon the sleeper 1 by strong wood screws 2, or 
where iron sleepers are used by suitable headed bolts and nuts. 
It consists of a broad bed-plate 3, which is provided on one side 
with a projection or block 4, having on the one side a recess to 
receive the rail, Ata certain distance from the block the plate 3 
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is provided with a pyramidal projection 8 with a hole. passing 
centrally through it, and having at the lower side a recess for a 
bolt head to fit therein, and for a bolt 9 — through the hole, 
and by which and a nut the coupling piece is fixed on the chair. 
After the rail has been placed on the chair, the coupling piece, 
while its inner part facing the rail, which is so sha as to fit 
over or into the corresponding side of the rail, is p on the 
chair with its tapered hole over the projection 8, and with its 
part 6 against the rail, and a washer and vut are put on the bolt 9 
and screwed down firmly upon the coupling piece and the chair. 
By this means the coupling piece is simultaneously pressed down- 
ward, and is also pressed against the rail on account of the tapered 
shape of the part 8, and thus presses it against and into the 
block 4,—July 18th, 1905, 





INTERNAL COMBUSTION ENGINES. 


12,522. June 2nd, 1904.—IMPROVEMENTS IN INTERNAL COMBUS- 
TION ENGINES, James D. Roots, Thanet House, Temple Bar, 
London, W.C. 

This invention relates to ignition of the charge in internal 
combustion engines. The device is particularly adaptable for 
high-speed petrol or oil engines, as the method of control renders 
the ignition as certain as the magneto, while obviating the high 
cost of the electric ignition and its liability to failure. This is 
effected by igniting the main or working charge by means of a 
small charge in a chamber kept hot by the combustion within 
it, into which chamber a portion of the charge is compressed 
by the working piston through an automatically-lifted valve, 
is ignited by the heat of the chamber walls plus the heat of 
compressiop, is trapped and retained by the automatic closing 
of the valve, and is admitted to the working cylinder to fire 
the main charge therein age the same valve mechanically 
operated at the required time. There are three fignres. Fig. 1 is 
a sectional elevation of a portion of the cylinder with the ignition 
chamber fitted. . Tne ignition chamber A is screwed into the valve- 
box B, which is itself screwed into the ibustion ch wall of 
the engine. The timing valve C is seated in the valve-box B, 
which box has four branches or bosses, the branch B having an 
internal thread for screwing the closing plug, the branch E having 
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Fig.t. 


an external thread screwing into the combustion chamber, the 
branch F carrying the prolonged guide G and the branch at the 
top into which the ignition chamber A is screwed. The port H 
in the valve-box is open to the combustion chamber Z, while the 
space I is open to the ignitionchamber. L is the engine admission 
valve, M the half-speed shaft carrying the cam N. The lever O is 
mounted on the fixed fulcrum pin P. The lower arm 0! carries 
the link or rod Q, which has a pin fixed at its lower end on which 
are fitted two small rollers R, one on each side of the lever, which 
are operated by the cam. S is the working piston, and T the 
cylinder. When the piston returns compressing the working 
charge, which has been drawn through the valve L into the com- 
bastion chamber Z, the compression pressure in Z lifts the valve C 
from its seat against the resistance of the spring C*, and the 
chamber A fills with working charge. At a certain point in the 
compression stroke, determined by the degree of compression and 
the temperature of the chamber A, the small charge in the 
chamber is ignited. The higher pressure in A then closes the 
valve, trapping the small ignited charge. On the dead point, or 
at the required lead before it, according to the speed of the engine, 
the rod Q opens the valve C. The ignited charge under pressure 
then flows rapidly into the working cylinder and ignites the main 
charge. The time of ignition is advanced or retarded by the 
movement of the lever 0.—July 13th, 1905. 


5318. March 14th, 1905.—IMPpROVEMENTS IN OIL ENGINES, Can- 
Jield J. Rousseau, New York, U.S.A., and Elmer C. Ferris, 
Stamford, Connecticut, U.S.A. 

This invention relates to oil engines, and especially to a device 
placed in the working cylinders for vaporising the liquid hydro- 
carbon and mixing the vapour with the other constituents of the 
charge. There are six figures. Fig. 1 is a vertical sectional eleva- 
tion ; 1 is the working cylinder of an oi] engine provided with the 
usual water jacket 2, The cylinder is formed with the exhaust 
port 3 and the air port 4, which communicates with the crank 
casing when the piston is raised. The admission port 5 communi- 
cates with the port 6 opening into the enclosed crank casing 7, 
which carries the bearings 8. The piston 9 is of usual construc- 
tion, and is formed with the deflecting flange 10. The wrist pin 
11 connects this piston to the connecting-rod 12, and the lower end 
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Fig.1. 


15 of this connecting-rod is secured to the cranks 14, The oil 
pump 16 is mounted at one side of the cylinder and ccnnects with 
the supply pipe 18 and the oil pipe 20, and supplies the oil in 
regulated quantities to the valve nipple 21, by which it is supplied 
to the injector nozzle 22, For operating the air pump the plunger 
23 is provided with the collar 24, and is mounted in the bearings 
indicated so as to be normally pressed downward by the spring 25, 
The crank shaft carries the excentric 26, which operates the excen- 
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tric — pivoted to the rock lever 28. In this way the vibrat- 
ing end 29 of the rock lever moves upward at the proper time into 
engagement with the pump piunger 23, and gives it a slight move- 
ment so as to feed the desired quantity of off into the engine, the 
oil passing through the injector 22 and vaporiser 34, and being 
substantially vaporised thereby, issues in an upward direction 
against the cylinder head 30 opposite the igniter 31, which is 
heated in the usual way. The vaporiser 34 projecting into the 
engine cylinder is of a trough-shaped cross section, and is kept at 
a high temperature sufficiently to instantly vaporise any small 
quantity of oil brought in contact with it. The small quantity of 
oil necessary for each charge is forced by the pump through the 
capillary passage 33 in a fine stream, which is shot along the entire 
inner surface of the vaporiser 34, and at once absorbs the largest 
possible amount of heat therefrom.—July 13th, 1905. 


ROAD MOTOR VEHICLES. 


17,172. August 5th, 1904.—IMPROVEMENTS IN RADIATORS FOR 
INTERNAL COMBUSTION ENGINES, William H. Kitto, 321, 
Oxford-street, London, and Harry Kitto, 224, College-street, 
Middletown, Conn., U.S.A. 

This relates to an apparatus commonly known as a radiator for 
reducing the temperature of the liquid circulated through the 
jackets of combustion engines for the purpose of cooling them, 
the object being to extend, in a very simple manner, the radiating 
surfaces which are exposed to the air that flows through the 
cooler, thereby greatly increasing the efficiency and enabling a 
material reduction in the size and weight of radiators of this 
nature. There are six figures. Fig. 1 isa view in front elevation 


N° 17,172 





Fig.1. 


of the radiator. Fig. 2 is a view on an enlarged scale of a small 
portion of the radiator. The shell A has aseries of open-ended 
tubes B passing through it from front to back, the tubes being 
fixed in the shel] in any manner. The water or other cooling 
liquid employed, after circulating through the jacket of the 
engine, flows into the shell through an inlet at the top, and flows 
out of the shellat the bottom. In each tube Bis a core C made 
of corrugated or crimped pieces of sheet metal rolled up to the 
requisite size, The elasticity produced by this construction 
causes the projecting edges of the cores to lie in close contact with 
the inner walls of the tubes, and they may be either retained 
therein by their own elasticity or be fixed therein by being 
soldered or brazed to the tubes. It is preferred tocrimp the cores 
in such manner that when curled they are star-shaped in cross- 
section.—July 13h, 1905. 


VEHICLE WHEELS. 


19,211. September 6th, 1904.—IMPROVEMENTS IN WHEELS FOR 
VEHICLES, Thomas Jones, the Jones Haulage Syndicate, 
Hampton-in-Arden, Warwickshire. 

The object of this invention is to provide means whereby a 
vehicle can be directly used either on road, tramway, or railway 
without changing the wheels, This would be particularly advan- 
tageous in the case of motor vehicles used for the transport of 
goods, as the goods do not have to be unloaded from the motor 
vehicle. It is necessary that the relative sizes of the road and 
railway wheels be proportioned according to the circumstances 
under which they are tobe used. The gauge of the flanged rail- 
way wheels must conform to the gauge of. the railway upon which 
the vehicle is to be used, whilst the gauge of the road wheels is not 
restricted. The distance between the groove in one wheel and 
that in the adjacent wheel is proportioned to the gauge of the 
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tramway. In each groove lies a suitable spring ring, the ends of 
which may abut oroverlap. The tendency of this spring ring is to 
contract into the groove and lie flush with the periphery of the road 
wheel. It will be obvious that by the operation of some suitable 
expanding device the rings may be cacsed to project from the 
grooves in the manner of flanges, and will engage the tramway rails 
in the ordinary manner. The expanding device must be of such a 
strength as to hold the ring expanded against the pressure to which 
it is subjected. There is one figure. he wheel is provided with 
a tread portion A for road use, and formed integral with it is a 
tread portion B for railway use, these two tread portions being of 
the ordinary type adapted for their respective purposes. In the 
portion A is a groove C, in which lies a spring D. Normally, this 
is adapted to lie flush with the tread portion A when the vehicle is 
being used upon road or railway. For running the vehicle on a 
tramway the spring ring D is expanded so as to project from the 
oy A, and so engage the grooved tramway line.—July 13th, 
1905. 


MISCELLANEOUS. 


20,692. September 26th, 1904.—A SILENCER FOR MAXIM AND 
SrvILar Guns, Alfred Thompson, 30, Hainthorpe-road, West 
Norwood, 8. E. 

This invention relates to means whereby the sound of the firing 


ofa Maxim or similar repeating gun may be muffled. In front of 
the muzzle of the gan is mounted a cylinder concentric with the 
barrel, and in this cylinder are arranged a series of diaphragms, 
which divide the cylinder into expansion chambers, and which 
have their centres bored to permit of the free passage of bullets. 
The first of these Agrees is preferably placed one bullet's 
length from the muzzle of the gun, and has a central boss, through 
which the hole for the passage of the bullet is bored. The hole 
through this boss is also the depth of one bullet’s length. These 
diaphragms are also provided with a series of small holes, to let 
the gases gradually escape from one expansion chamber into the 
next. There are four figures. Fig. 1 is a horizontal longitudinal 
section. On the end of the water jacket 1 of the Maxim gun is 
mounted a base-plate 2, to which is fixed a cylinder 3, concentric 
with the barrel of the Maxim, the muzzle 4 of which projects about 
ljin. into the cylinder. Within the cylinder 3 are arranged a 
convenient number of diaphragms, which divide the cylinder into 
expansion chambers 5, 6, 7, and8. These diaphragms are kept in 
place by bushes 9 carried on rods 10, which are secured to the end 
of the cylinder and base-plate. The first of the diaphragms 11 is 
placed at about one bullet’s length from the muzzle 4, and has a 
central boss 12, through which a hole 13 is bored for the passage 
of the bullets. This hole 13 is one bullet’s length deep, The 
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Fig.1. 3 


other diaphragms 14 and 15 are of somewhat similar con- 
struction, all having a central hole for the passage of 
the bullets. The diaphragm 11 is provided with a series of 
small holes 16, to parmit of the gas passing from expansion 
chamber 5 into expansion chamber 6. Diaphragm 14 has fewer 
holes, while diaphragm 15 has holes only in its upper half, so that 
the gases have to pass upwards and then down the chamber 8 to the 
outlet. The end of the muzzle 4 is screw-threaded, and a bracket 
18 is screwed thereon. To this bracket 18 rods 19-are fixed, which 
pass through holes provided for their reception in all the dia- 
phragms, and also through the end of the cylinder. The pro- 
truding ends of these rods 19 are screw-threaded and carry between 
the lock nuts 21 a bracket 22 connecting the rods 19. With this 
bracket 22 the arms 23 of the bell-crank levers 24 engage. These 
bell-crank levers 24 are pivoted: at 25 to lugs or projections fastened 
to the cylinder face, and their other arms 26 actuate the valves 27 
through their pins 28. The valves 27 work in guides 29, and are 
provided with circular or other shaped holes 30, which are normally 
in line with the muzzle of the guo. The valves are caused to 
travel outwards when the barrel moves backwards, after a shot is 
fired, thus closing the orifice 31 in the end of the cylinder 3, and 
preventing the passage of the gas. The valves will again open as 
soon as the muzzle 4 comes forward for the next shot.—Ju/y 13th, 


4707. March 7th, 1905.—IMPROVEMENTS IN PORTABLE DRILLING 
Apparatus, H. T. Boothroyd, Akenside-street, Bootle, Lancs. 
The object of this invention is to provide a portable enclosed 
drill head adapted to protect the gear, to form a lubricating bath, 
and permit an unlimited angular movement of the drill about an 
axis at right angles to the driving shaft. There is one figure, a 
section. The part 1 of the casing of the drill head has a beari 
at its lower end to receive the shank 2! of the drill socket 2, an 
the opposite end of the casing is fitted with a screwed bushing 
3 co-axial with the drill socket ; this bushing is screwed externally, 
so that it may be axially adjusted in the casing by means of the 
hexagon 4 formed at one end, and a locknut 4! is provided to 
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secure it in the desired position. The bushing is also internally 
screwed for some distance to receive the feed screw 5, the latter 
being provided with the usual hand wheel 6 and thrust point 51, 
A stud 7 disposed axially at right angles to the main axis of the 
feed screw and drill socket is secured in the boss 8 formed at one 
side of the casing 1. The opposite side of the casing 1 is open, 
and has a flange 9 turned to receive a flange 9! ot the cap 10, 
which, with the part 1, forms tho main casing. A boss 10! on the 
inner face of the cap serves to support the cap end of the stud 7. 
The cap 10 is also provided with a branch 11, adapted to receive 
the end of the driving shaft 12, the branch being fitted with a 
bush 11!; on the inner end of the shaft 12 is a bevelled pinion 13 
gearing with the larger bevel wheel 14, which fits on and is 
keyed to the boss 14! of a smaller bevel wheel 15. The wheels 14 
and 15 thus rotate together on the stud 7, being limited between 
the boss 10! and collar 7! formed on the stud. The wheel 15 
finally gears with another bevel wheel 16, keyed to the inner end 
of the shank 21, motion being thus conveyed from the shaft 12 to 





the drill socket 2,—Ju/y 13¢h, 1905. 





SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gasette, 


794,423, APPARATUS FOR CONTROLLING TRAFFIC ON Ratiways 
T. H. Patenall, Wilkinsburg, Pa.—Filed October 18th, 1904, ’ 
There are no fewer than twenty-four claims for this invention 
which consists in providing a box with specially designed slots, in 
which slots the staffs shown by small circles in the drawing rest, 








The staffs can only be removed in their proper order, and an 
indicator at the top and a red disc shows what staff is out, 


794,471. PorTABLE GARBAGE CrEeMATORY, J. D. Smead, Cincinnati, 
Ohio.—Filed April 12th, 1905. 

There are four claims to this patent. The invention cannot be 
more succinctly described than in those numbered 3 and 4. A 
portable crematory provided with a furnace, means for expressing 
the contained liquid from garbage, means for conveying the 
garbage thus treated to the furnace, and a steam boiler having a 
smoke stack at its opposite ends, said smoke stacks being provided 
with dampers, whereby the draught may be made to pass in whole 








or in part through either smokestack at will, substantially as here- 
inbefore set forth. The combination in a portable crematory of a 
furnace, a steam boiler, a hopper provided with a pair of angular 
crushing rolls, a pair of ribbed grinding rolls, and a pair of smooth 
pressing rolls, a conveyor arranged to carry the pressed material 
from the rolls to the furnace, and a tank located beneath said 
hopper and conveyor to receive the fluid expressed from the 
material, all constructed and arranged to operate substantially as 
hereinbefore set forth. 


794,635. APPARATUS FOR ERECTING TUNNELS, E,W. Moir, London, 
England.— Filed March 18th, 1905. ; . 

In this invention rails are laid at each end of the jtunnel, on 
which runs a frame supported on wheels, which carries segment 


arms fitted with rack and pinion hydraulic gear. For causing 
the rotation of the segment arms the segment can be forced 
out by hydraulic pressure, as shown in the engraving. There are 
six claims, 
794,677. FLUIp-opgraTeD Gavag, M, Martin, ‘Malden, Mass.— 
Filed August 31st, 1903. 5 

This is one of several patents taken out by the same inventor. 
A suspended magnet or compass needle is kept in the same position 
by a transverse iron bar under it, but separated by a brass or copper 


794,677] 


i 





Ct 
Fe 
VY 

















diaphragm fromit. The bar can be swung round on its axis by a 
float working on a quick thread screw, and being followed by the 
needle, the latter indicates the height of the float and the position 
of the water leyel, There are nine claims. : 
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MACHINE TOOL DESIGN. 


By Professor J. T. NICOLSON, D.Sc., M. Inst, C.E., and 
Mr. DEMPSTER SMITH, 


No, XI.* 


In the present contribution we propose to calculate the 
belt widths for a few typical cases of the compromise- 
lathe, and to compare the results with those for high- 
speed steel and for carbon-steel lathes. 

Compromise Lathe, Cone on Spindle.—We shall begin 
by working out the case of a lathe of, say, 12in. height of 
centres, having the cone mounted on the spindle, to which 
it is coupled direct for the highest speeds of the latter. 

The values of : Ny = 2750/h = 2750/12 = 229; 

of: N; = 28°7/(h — Yh) = 8°36; 
and of: Ny, /N; = 68°2; 
have been already given in Table XXI., page 81. 

If we take p = 2, 1.e., two speeds of the countershaft ; 
q = 4, 1.¢., four cone steps; and m = 38, t.e., two back 
gears (or three different ways in which the cone may be 
coupled to the spindle); we have s = pqm 24, or 
there are twenty-four different possible speeds of the 


spindle. Hence, r is known 
from r*-1= N,/N, Thus 
we have: log. r = log. (Ny / Nz) / (8 — 1); and in this 
case: log. r = log. 68°2/23 = -0797, 
or r = 1°201. 
As for Case I. on page 463 ante, we have— 
wAn wANg 


(r= = - - 8 

Vi = 60x 12 ~ 12 x 60 rév=? (18) 
Now, taking A = 2h and Ng = 2750/h, we obtain— 
vn 2X24 x 2750 _ 2 

"12 x 60x h x rta-1 peal 

It is therefore necessary to tabulate values of r?4-1in 

order to compute V/, that speed of the belt when the pull 

upon it is greatest, and for which it must be designed. 
Now log. r?4-1 = (2 q — 1) log. r 

(2 x 4—1) x '0797 


(20a) 


= °5579 
Therefore r24-1 = 3°613 
. 24 
Vi=— = 6°64ft. 3 
and V; 5-618 64ft. per second 


Now the allowable tension, according to Gehrckens, as 
given for a double belt by equ. 15 p. 463, is— 
P= /D (7°5 + V/10) 
= JA (7°5 + 6°64/10) 
= /2h x 8°2 = 1/24 x 8-2 
39°95 lb. per inch of width. 

If we allow double of this, or 80 ]b., for the allowable 
tension per inch of width as being in better agreement 
with English practice, we finally obtain the required width 
of belt (B) from the expression : 

el 550 CH P 
2P Vi, 

The value of CH P for the “ compromise lathe ” may be 
taken from Table XIX. or XX.—Article No. X.—and is 
6°52 for a 12in. lathe. 

550 x 6°52 
Thus: ; B= 50 x 6°64 
In Table XXII., annexed, we have presented the 


5 
5 


= 63in. 


centres in Fig. 831. The marked effect of increasing the 
number of back gears in decreasing the belt width for any 
given size of lathe is again clearly shown. The dot and 
ring spots plotted in the same figure give the most recent 
results from practice. 

This figure reveals at once how defective the belt drives 
ordinarily supplied are for lathes of the compromise 
variety when the cone is mounted on the spindle and 
drives it directly for the highest speeds. Even with 
three double back gears, the sizes of belt ordinarily used 


Diameter of greatest & least cone step and width 
of step(when cone is mounted on the spindle) with 
height of centres. y 


* 


Diameter of greatest & least cone step(in inches.) 
Width of step(in inches.) 





24 


6 12 7) 
Height of centres(in inches.) 


© a 
Ma. of tap step. 
© dia.of bottom step. 


® Width of step. Fig. 31. 


on lathes from 6in. to 10in. centres would not be suffi- 

cient; and as three back gears are quite unusual on 

lathes below 18in. centres, it is manifest that the sizes 
given for 12in. to 18in. centre lathes are also too small. 

The belt widths plotted from practice seem to follow 
some such law as :— 

9 

b aoe 


—(h + 3); 
7 


but if this rule is used it must be remembered that the 





diameters of the largest cone steps from recent practice. 

We may now institute a comparison between the belts 
required on a 12in. centre lathe for high-speed steel, for 
carbon steel, and for both as per compromise design just 
referred to. 

Referring to Tables VII. (a and b) and to Table XIV., 
we may extract the data and results for the two former 
varieties for a 12in. lathe, and in Table XXII. we have 
the particulars for the compromise. 

Collecting them together they stand thus :— 


TABLE XXIII, 




















Comparison of belt drives for different types of 12in. lathe. Cone on 
spindle, Two countershaft speeds. 
Type High-speed | Carbon steel. | Compromise 
steel. type. 

Table No. . |VIL.aand VII.) XIV. XXIl. 
Horse-power ... | 10-4 3-16 6-52 

N, and N; . | 800and 9-9 | 152 and 2-87 | 229 and 3-36 
Ae 30-3 53-3 68-2 
No. of cone steps | 4 4 

No, of backgears | 2 3 2 3 2 2 
No. of speeds ...| 24 32 | 24 32 | 24 32 
Posse see eee eee | 16160 1-116 | 1-189 1-137 | 1-201 1-147 
y2q-1 ... | 2-823 2-158 | 3-350 2-458 | 3-613 2-596 
Vi dig “aos | 10-6 18-9 | 4-1 5-7 | 6-64 9-25 
See en So 88 73 73 | «82 82 
B (double)... ... | 64in. 4#in. | 5Zin. 4}in. | 6fin.  4#in. 
hers 2lin. lin. | 24in. 24in. 


.. | 24in, 2Ain. | 





The comparative resu:ts shown by this table may at 
first sight appear surprising. We find, for example :— 

(1) The lathe for carbon steel requires a width of belt 
almost as large for its 3°16 CH P as does the high-speed 
steel lathe for its 10°4 CHP! This is accounted for by 
the higher belt speed obtainable—when pulling the 
heaviest cut—in the latter than in the former case. The 
ratio of greatest to least spindle speed is much smaller 
for the high-speed than for the slow-speed lathe, and the 
number of spindle speeds being the same r and 7124-1 is 
much smaller and V, is much greater for the former than 
for the latter. The difference is only in very small 
measure due to the different belt tensions allowed. 

(2) The compromise lathe requires a heavier belt than 
either of the others, because the range of possible spindle 
speeds and their ratio is greater; thus, with the same 
number of speeds, V; is not much greater than for the 
carbon steel lathes, whilst the horse-power to be trans- 
mitted is more than double what they require. 

As against the high-speed steel lathe the belt speed 
is reduced for the compromise lathe in a greater ratio 
than the horse-power is, consequently a wider belt is 
required. 

Compromise Lathe, Cone off Spindle-—We may now 
take up the case of a larger size of lathe—say, one of 
18in. height of centres, of the “compromise” type, in 
which the cone is mounted on a back shaft, and a pair of 
wheels is interposed between it and the spindle. 

The values of N,, N:, and N,/N; are those given in 
Table XXI. If we again take p=2, g=4, and m=3, 
we have s=pqm = 24. 

Since—from Table XXI.—N, /N, is 73°6, for h = 18in., 
we have— 





























TABLE XXI1,—Compromise Lathes. Belt Widths when the Cone is Mounted on the Spindle and Directly Coupled to it for the Higher Specds, Two Countershaft Speeds. A = 2h. 
Belt Tension, Double of Gehrckens, 
ORE eae a ee — . 
h = éin 9 12 15 18 } 2 24 1 
- 
Ne = ad “ 458 306 229 183 153 | 131 | 114-8 2 
N = 2 = 8-08 4:78 3:36 2.58 2-08 1-75 1-5 3 
h- vi 
No — 95.8 (} se ) 56-8 64 68-2 71 73-6 75 76-4 4 
Ni Vh 
Number of back gears 2 2 3 2 seis 2 3 4 2 3 4 2 3 4 3 4 3 4 5 
m = 3 3 4 3 3] 4 3 4 5 3 4 5 3 4 5 4 5 + 5 6 
7] = 3 4 3 3 4 3 4 3 3 t 3 3 4 4 4 4 4 4 4 7 
=} 18 24 24 18 2% 24 24 24 30 24 24 30 24 32 40 32 40 32 | 40 8 
N, | | | 
Log. 7 = log. N Bit -103 | -0762) -0762| -1062| -0786) -0786) -0797| -0797) -0632) -0805) -0805 -0638 |-0812 |-0602 -048 |-0605 -0481 | -061 |- 0485 > 
1 | | | | 
= /1-268 |L-192 (L-192 |1-277 1-199 1-199 {1-201 1-201 /1-157 |1-203 (1-203 1-158 (1-206 1-149 1-117 |1-149 1-117 1-151 11.118 10 
2q—1 = 3-273 |3-415 (2-404 3-396 | 3-55 2-472 3-613 (2-503 | 2-07 | 3-66 2-526 2-084 3-701 |2-638 2-168 [2-652 2-171 2-673 p18 ll 
| | 
Vi= 5 x, =/7-34|7-02! 10 | 7-07 | 6-76| 9-7 | 6-64 | 9-6 | 11-6] 6-56 /9-5 11-516-5 | 9-1 11-05 | 9-06 11-05 9 |/11-0, 12 
= | | 
} 
P= /D(7-5+ -1Vi)=V2h(7-5 + -1Vi) — |28-54 28-43 '29-46 | 34-8 34-67 | 35-9 [39-95 | 41-4 | 42-4 /44-59 46-2 | 47-3 | 48-9 50-46 51-6 |54-43 55-76 | 58-2 | 59-6 | 13 
OEE ove = 58 70 82 | 92 100 110 120 14 
CHP a = 4-56 5-38 6-52 8-0 9-82 11-97 14-4 15 
B= A se tse tae us tue eee ase ue ae ene 59 [6-161 4-3 | 6 | 6-251 4-95} 6-6 | 4:5 |3-7517-25| 5 | 4-15/8-3 | 5-041 4-716-6 | 5-4 17-35) 6 | 16 
~ l | 
WOR SL Pe ASS gb ee Iz 18 uw 30 36 42 43 17 
results of similar calculations for lathes from 6in. to 24in. belt so designed cannot transmit the power required by Log r = log 73°6,23 = -08116, 
heights of centres, and for the various numbers of double- | our Table XX., wnless the cone is run at a much higher r= 1-206. 
yack gears and cone steps specified in lines five and speed than that to which it is limited by being coupled to a peer eae 
: : 2 ; ve. ‘ (23), page 464. ante 
seven. The countershaft has two speeds throughout. | the spindle directly for the highest speeds; wnless, that 8 = LRN > pag 


The belt widths, given in line sixteen, are the least values 
that should be taken, being based upon an effective belt 
tension of double that recommended by Gehrckens for | 
belts which drive continuously. | 
The values of B, the belt width, thus obtained, have 
been shown as continuous curves on a base of height of 





* No. X, appeared July 28th, _ | 


is, a pair of wheels is supplied between cone and 
spindle, 

It may be remarked that throughout the above calcu- 
lations the diameter of the largest cone step has been 
taken—A = 2 h—equal to twice the height of centres. 

The validity of this rule is shown by the black dots 
plotted in Fig. 31; as they represent the values of the 


ie my 

"~~ 12x 60 x r2a-! i 
in which 724-1 is known, being here equal to 3°701; Ng 
is known, being equal to 153; and we have only to fix 
upon the values of Aand Ro. We shall take A = 6,/h 
for the diameter of the largest cone step, as this is the 
greatest diameter which is constructionally, convenient, 
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The spur and pinion (giving the “single-gear” ratio Ro) 

get to be too large if A is taken equal to 2 h, asin the last 

example. We shall also take Rp = Vh; as was done 

before for carbon steel lathes (Case II., p. 641). 

Fig. 32 gives evidence that our rule for A (= 6 ¥ h) ig 

supported by recent practice... ......, 

We then have— 

Vi = = x 6 Vk x Vh x 2750 8 (46 
720 X P0-TXh aq-i* ©) 

ag | cane 

770i = 19°45, for this case. 

The allowable belt tension P = VA (7°54 V 10) is 

here P = V 25°4 (7°5 + 1°945) = 5:04 x 9°5 = 471; 

and 2 P = 95 say. : 

Hence, B = 550 CHP/2 P V; = 550 x 9°82/95 x 19°45 
= 2°92 or, say, 3in. 

In Table XXIV. the results of similar calculations for 

lathes from 12in. to 72in. height of centres are given, for 
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terposed between it and the Spindle. Two Countershaft Speeds. A =64/, Belt Tension Double of Gehrcekens. 
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various values of g and (m — 1). The countershaft has 
two speeds throughout. 

The belt widths so obtained (see line 17) are the least 
values which should be taken, as the belt tension allowed 
is very high, considering the low belt speeds available. 

These values are plotted as continuous curves, one for 
each value of the number of back gears in Fig. 32, whilst 
the dot and ring spots give data collected from practice. 

It will be found that the expression- 

b=1+ yh... . « (49) 


gives widths of belt which agree with the average values 
of practice. This formula will only give a belt sufficiently 
strong to transmit the horse-power we have postulated, 
provided that the number of back gears be fixed accord- 
ing to the law— 

h 


Number of back gears = (m-1)= 4, « « (50) 
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(The rule for carbon steel lathes usually adopted in 
practice is—(m — 1) = h/12). 

The following Table (XXV.) gives the belt widths from 
Table XXIV. in a collected form, and shows their 
dependence upon both size of lathe and number of back 
gears in a convenient form. 
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TABLE XXV.—Belt Widths selected from Table XXIV. for Com- 
promise Lathes with Cone off Spindle, two Countershaft Speeds, and 
three or four Cone Steps. 
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By ie 8h 

A simple and roughly correct formula for the belt 
widths of these compromise lathes, with cone off spindle, 
is found to be— ; 

Re 2 08s. 6. 
29 
where i = number of tools taking standard cut; 
g = (m — 1) = number of double back gears 
supplied ; 
CHP= (3-9 + z) = net horse-power required. 
vv 
A still better approximation is obtained by writing— 
a ? 
a 5 fe av. ove (48) 
‘, 29 (5 + a0) ( 

We may usefully inquire what the highest counter- 
shaft —— will be, and what speeds through the air the 
main shaft-countershaft belt will have, when we use the 
rules Ro = Vk, A=6./h, and Ny = 2750/h, as we 
have just been doing. 


SONATE + LV?) 
2PV 


550 CHP 


TABLE XXIV.—Compromise Lathes. Belt Widths when Cone is Mounted on a Back Shaft, and a Pair of Wheels of Velocity Ratio R 
nearest jin. 


P= 
2P 
CHP 
B= 





Number of back gears 
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We have obviously—see Fig. 883—c, . 
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c, r V4-1 = Ro Ny, 
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TABLE XXVI.—Compromise Lathes. Belt Widths as 
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2PVi 


= to nearest | 


Now, throughout Table XXIV., for s = 24 we may take 
= 4,r%%! = 1-817. 
2088 
Vh 

But if X is the diameter of the smaller countershaft 
pulley, and U is the main-belt speed in feet per minute, 
we have, taking X = 5 /j, 


r (constant) = 1:2: and with q 
Therefore j= 208 


5 Jhwc, — 5 hw , 2088 _ 5 x 2088% 

12 12 Vh 12 

2730ft. per minute, constant for all sizes of 

lathe. With Z = 48in., we shall have u = i” = 218; 
T 


ie, the main-shaft speed being 218 revolutions per 
minute, 4ft. diameter main driving pulleys will be required 
to give the belt this constant speed for any size of lathe. 

Compromise Lathe, Cone off Spindle, One Countershaft 
Speed.—If, for the larger sizes of lathe, only one counter- 
shaft speed is to be supplied, we proceed as follows :— 

Ny Ni are as before. Taking e.g.. h = 86", p = 1, 
q = 5(m — 1) = 4; we haves = pqm=1 x 5X5 
= 25 speeds. Ny/N; = 80. Therefore r = 1°2. 


Now, if c is the countershaft speed, we have m = 5 


U = 


I} 


and nm, = R,Ny= ¢ : (comp. p. 463). 


76-4 67-3 


“956 “4 
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=r 2 
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60 x 12 





| But Vi 


Nm = Ro Ny for A 
qa-1 
i Ry Ng _ eX b6Vh Vh X 2750 
720 14-1 920 rath 
— in 
oi) (51) 
In the present case, 14-1 2-078; .. Vi = 84°7. 
The allowable tension is 66°6 and 2P = 130. Hence, 
5 = 550 CH P/2P V; = 550 x 27°65/130 x 66°6, 
or B = Bbin. 
{ Table XXVI. gives similarly obtained values for lathes 
| of 3ft., 4ft., 5ft., and 6ft. centres. 

_In conclusion we may institute a comparison between 
high-speed, low-speed, and compromise lathes, cone off 
spindle, similar to what was made for cone on spindle. 
TABLE XXVII.—Comparison of Belt Drives for three Types of 18in. 

3. 


Lathe, Cone off Spindle, two Countershaft Spee 





For high-speed! For carbon 
steel. steel. 
IX, XVII. 


Compromise, 
XXIV, 


Type. 
From table 





Horse-power ... 
Ny and Ni 
Ng Ni aes ae . kos 
Number of steps ... 4 4 4 
Number of gears .. 2 8 2 3 2 3 
Number of speeds 24 82 | 24 32 24 32 
V see cee eee ee | 16187 1-183 | 1-195 1-141 | 1-206 1-149 
lh cae eer 3-323 2-396 | 3-476 2-519 3-701 2-638 
WE se-. cip doe Goh ae 30 |; 14 19 20 28 
120 §=120 90 95 96 106 
din. 2}in. | 2Zin. 2in. | Sin. 2in. 
31fin. } 26in. 26in. 


By nn cee oo, x Ore «SSE 4-24 


13:7 6-3 10 
200 and 3-9 | 102 and 1-7 153 and 2-1 
51-3 H 60 73 








4-24 
The results of the comparison lead to remarks of a very 
similar character to those made about Table XXIIL., in 
which cases the cone was mounted on the spindle. 
These may be said to hold almost in their entirety, 
mutatis mutandis, with regard also to lathes with cones 

| mounted on a back shaft, as represented by Table XX VII. 


in Table XXIV., but with Une Countershaft Speed only. 
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The question of the design of toothed gearing for lathe 
headstocks and the arrangements of the gearing will next 
occupy our attention. 








ADMIRALTY SURVEYS. 


Two important statements characterise the report by 
the Hydrographer of the Admiralty on the work performed 
under the direction of the Commissioners during the year 
1904. The work comprises the examination, sounding, 
and charting of the seas and coast in various parts of the 
| globe. It is stated as a remarkable fact that the number 

of rocks and shoals discovered each year steadily increases, 
| sufficiently demonstrating the fact that there is obvious 
| need for more numerous and more detailed hydrographic 
| surveys. The number of uncharted rocks dangerous to 
| navigation reported during the last twelve months was 
nearly treble that for 1894. This continual demand for 
fresh charts in greater detail is partly due to the ever- 
growing requirements of commerce, especially where 
trade has sprung up and developed in localities, which, up 
to the present, have been but imperfectly surveyed. The 
accompanying table institutes a comparison between some 
of the principal items of work accomplished for the 
couple of years 1903 and 1904 respectively. The other 
statement which, we think, will be self-commendatory 











to our readers, is that the larger colonies of Canada, 
Australia, and New Zealand have recently consented to 
undertake the surveys of their own coasts. Some time 
must necessarily elapse before the marine survey depart- 
ments of the different Colonies can be fully organised 
and properly equipped. In consequence of these arrange- 
ments, H.M.S. Penguin has been withdrawn from the 
New Zealand coast. Hitherto, the cost of this survey 
has been borne jointly by the Admiralty and the Colony. 
It may be mentioned that, similarly to last year, excep- 
tionally bad weather seriously retarded the progress of 
the surveys. The results in both instances were the same, 


TABLE, 

Respective years of work 1903 1904 

Rocks and shoals reported ... 344 482 
Miles of coast line charted ... 627 1,139 
Number of charts printed 520,898 661,590 
Number of charts corrected ... 50,720 58,205 
Published notices to mariners 1,088 1,245 
New plans added w existing plates 48 60 


causing the amount of work turned out to be less than 
usual, though all the surveying vessels were fully 
employed. 

Classing the operations under the three heads of home 
surveys, surveys abroad and marine survey of India, we will 
select a few items of each division for a little further notice. 
At home a survey of Inverie Bay, Loch Nevis, was begun 
and completed on a scale of 6°9in. to the mile, and to the 
same scale a survey of Loch Kishorn and the entrance of 
Loch Carron was putin hand, and was still in progress at the 
end of the season. When the Triton was at Sheerness, 
an examination was made of the. Duke of Edinburgh 
Channel, including the Shingles Patch. The latter was 
found to have a minimum depth over it of 9ft. at L.W.O.S., 
the same as when it was last inspected in 1902. Within 
the two and three fathom limiting lines the shoal showed 
signs of increase to the north-west. A survey of Rothesay 
Bay revealed the existence of a rock in the approaches, 
dangerous to the navigation of heavy draught ships. A 
visit to Inver Scadle Bay was rendered necessary by the 
discovery of a rock during the recent stay of the Channel 
Fleet there. 

Owing to the dangerous nature of the bur, and an 
unusual prevalence .of on-shore .winds, the soundings of 
Youghall Harbour were greatly delayed. A good deal of 
difficult and arduous work attended the surveying, and 
sounding of the western channels and approaches of the 
Scilly Isles. During the whole time the vessel remained 
there, the ocean swell subsided for only about four hours 
at a stretch, and the wind against tide very quickly raised 
in the exposed position a heavy sea, dangerous to the 
boats. The bottom was found to be very irregular, 
requiring a close examination to detect the actual sum- 
mits of shoals that in most instances are exceedingly 
small. The season was begun at Plymouth by an 
examination of the area dredged for moorings above 
Saltash Bridge, and of another area below it, int-nded for 
torpedo-boat destroyers’ trot. A survey of Torbay upon 
a scale of 6°9in. to the mile was carried on uninterrup- 
tedly, although thé work was much hindered in September 
and October by bad weather. Separate sheets were 
constructed of Broxham Harbour, and Torquay Harbour 
and roads, on a scale of 29in. to a mile. 

“ Surveys Abroad” embrace a very extensive field of 
action. On the coast of Halifax a further search was 
made for a bank of ten fathoms, as reported in 1891. 
When sounded in the following year the minimum depth 
recorded was 27 fathoms. The recent operations, extend- 
ing over an area of 360 square miles, confirmed the truth 
of the previous result. Owners of fishing vessels, 
acquainted for years with the locality, named 30 fathoms 
as the least depth. Numerous off-shore soundings in the 
eastern approach of Belleisle Strait and the partial com- 
pletion of the survey of the south-eastern portion of 
Exploits Bay terminated the cruise of the Ellinor, which 
took up her winter quarters at Charlottetown. An 
excellent year’s work on the West Coast of Africa by 
Commander Learmouth and his officers deserves full 
credit and a reference to its chief points of interest. It is 
the second season spent by these officers and crew 
in one of the most trying climates in the world. Leaving 
Sierra Leone, the expedition reached Opobo, on the coast 
of Guinea, and commenced and completed a plan of the 
bar and approaches, toa scale of 3in. to a mile. A similar 
work, to the same scale, was carried out in connection 
with the Brass River. It was found that the deep channel 
across the bar at Opobo has shifted considerably to the 
eastward since the last survey in 1881. The investigation 
of channels across the bars in these rivers is complicated 
by the fact that they are continually changing, so that no 
published chart can be considered absolutely correct. It 
is only by numerous and frequent soundings, and close 
attention to the positions of the beacons and buoys by 
local authorities, that the navigation of these rivers can 
be rendered even moderately safe. Surveys of the main 
ship channels of the Nun and Bonny rivers were added to 
the list of foreign charts. It should be here mentioned 
that soundings on the exposed shallow bars of the three 
rivers mentioned are conducted at much personal risk, 
and are not devoid of real danger. The sea breaks at times 
over the bars quite unexpectedly with great violence. A 
visit was also paid by the Goldfinch to the west coast of 
Greece, and two officers were detached at Plateali Bay 
—Platea—to make a plan of the port on a scale of 20in. 
to the mile. It appears that the reason for this piece of 
extra work was that during the winter months his 
Majesty’s ships very much frequent this port. 

In British Columbia the season’s work for the Egeria 
included the area lying between the Ballinac Islands and 
Active Pass, where the necessary triangulating and mark- 
ing were completed during the summer. The more im- 
portant undertakings comprised the survey of Nanaimo 
Harbour and Departure Bay, the preparation of the 
general sheet of the coast from the Ballinac Islands to 
Gabriola Reef, and plans of Oyster Harbour, Active Pass, 
and Dodds and False Narrows. The surveys of this pass, 
harbour, and narrows will prove of great value, as the 
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trade of the neighbourhood is rapidly increasing, 
addition, that of British Columbia and the Orient, 
through Active Pass, is developing more and more. 

In China, charts of the approaches to Amoy, 
Fuemoy Port and of a portion of Amoy Harbour, were put 
in hand. At Labuan, near North Borneo, 
of cutting and clearing was required to establish positions 
for the triangulation and measurement of a base line four 
miles long in Kimanis Bay. The survey of Gaza was then 
started, anda plan made of Jesselton Harbour, the terminus 
of the presentrailway. A very satisfactory turn-outof work 
attended the cruise of H.M.S. Waterwitch, the second 
vessel commissioned for the China Station. Surveying 
operations were resumed along the shores and waters of 
the British territory in Mirs Bay, at Double Haven, and 
Starling inlet, and of the “ British sphere of influence at 
the Shantung Promontory.” It should be noted that 
Wei-hai-Wei was resorted to four times as a coaling 
station, and that opportunity was taken on the passages 
to extend the sounding off the east coast of the pro- 


montory, in order to define the 20-fathom line to the-| 


northward of the work done by the Rambler in 1902. 
; With the exception: of the commencement of work 
in Hauaki Gulf, little was accomplished in either the 


a large amount | 
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and, in| north or south islands of New Zealand. Progress was | 
passing | repeatedly delayed during the year by the weather, 63 days | WORKS 


| having been lost through gales and rain. On the Arabian 


including | shore operations were initiated at Mersha Sheikh el Barg- | 


| hut, a harbour 85 miles north of Sawakin, which is 
marked out as the future terminus of the Atbara line. 
Engaged on the marine survey of India, a staff of Indian 
officers has been surveying the Aracan coast, the Hinzé 
| basin, a portion of the coast of Andaman Islands, and the 
river Mayce, and in preparing a plan of Akyab Harbour 
and approaches. A shoal of 13ft. has been found to have 
formed at the entrance tothe harbour since 1883. A plan 
has been completed on a scale of 6in. to a mile of the 
approaches to the proposed ship canal through Rame- 
waram Island, which is in the vicinity of the well-known 
Adam’s Bridge. A larger than usual amount of useful 
and important information relating to all quarters of the 
globe has been received from the hydrographical depart- 
ments of foreign Governments, from Indian, colonial, and 
| other authorities, and from British consuls, and officers 
of H.M. ships. Nautical facts and data which can in any 
| manner minister to the safety of the mariner, the voyager, 
| the freight, and the good ship which carries them all, are 
‘ contributed by nearly everyone. 
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PUMPING ENGINE.—ROSARIO WATER.- 


Tur Consolidated Waterworks Company of Rosario 
de Santa Fé supplies water from the river Parana to the 
town. Owing to the high price of coal, it was determined 
to install an economical pumping plant for a new exten- 
sion recently carried out, and a vertical triple-expansion 
| pumping engine, working with high-pressure steam, 

moderately superheated, was decided on. Babcock 
boilers were also provided, capable of working up to a 
pressure of 200]b. per square inch, the superheater 
installed being of the ordinary type made by this firm, 
and placed under the steam drums. Owing to the fact: 
that the city has no natural elevation, it is necessary to 
pump direct into the mains, which deliver into a small 
| tank in the town. This is provided with an overflow 
through which the water returns to the river. Am 
electrical apparatus is attached to the tank which rings a 
bell in the engine-room to warn the engineer when the 
| tank is full or empty. The low-level pumps take their 
| water direct from the river and discharge it into the 
filter beds, from which it gravitates to the high lift P _ 
The new pumping machinery, which was supplied by 
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Messrs. Hathorn, Davey and Co., Limited, of Leeds, was 
guaranteed to perform a duty of 150 million foot. pounds 


per cwt. of Welsh coal consumed—the coal having a 
calorific value of 15,000 British thermal units per lb.— 
with a draught of not less than ‘Sin. on draught gauge. 
The specified test was carried out by Mr. Thos. Thomson, 
the Water Company's resident engineer. The trial 
showed that the actual duty of the engine was 158 
millions per cwt. of coal, and it is claimed to be remark- 
able that the guarantee should have been so far surpassed 
on trial by an engine working two sets of high and low 
lift puwps, which necessitated the use of six rams. That 
the frictional losses were small is evident from the 
mechanical efficiency, which was 91 per cent., in spite of 
the fact that the water had to be pumped twice over. 
The consulting engineer for this plant was the Hon. R. C. 
Parsons, of Westminster, and the requirements were to 
raise 165,000 gallons per hour against a head of 170ft., 
including friction, with the high lift pumps, and 182,000 
gallons 55ft. high, including friction, with the low lift 
unmips. 

The engine, as will be seen in the illustration—page 156— 
is of the triple-expansion inverted vertical surface condens- 
ing type, with cylinders 15in., 25in., and 40in. in diameter 
respectively, working three single-acting plungers 16in. 
diameter for the high lift, and three 16}in. diameter for 
the low lift, all with a stroke of 3ft. The high pressure 
and intermediate-pressure cylinders and their respective 
receivers are jacketed with boiler pressure steam, while 
the low-pressure cylinder is jacketed with steam at a 
reduced pressure. The position of the receivers is such 
that all water drains into them and is re-evaporated. 
The cranks are fixed at the angle of 120 deg., their 
sequence being intermediate, high, low. The valves are 
of the Corliss type, actuated by an improved Craig trip 
motion, whereby they are opened positively by means of 
hardened steel dies fixed upon small excentric clips which 
press against other corresponding dies attached to levers 
keyed upon the valve spindles. The excentric clips 
receive their motion from the valve shaft placed in front 
of the cylinders. This shaft is driven through machine- 

cut gearing from the crank shaft, 

and revolves at the same speed as 

the latter. 

The advantages claimed for this 
arrangement are :— 

(1) The comparatively small 
number of working joints; (2) the 
rapid opening of valves to steam; 
(8) a large portion of the surface 
of the trip dies being in contact 
during the steam stroke, there is 
comparatively small wear on the 
dies. The sliding motion of one 
die upon another tends to keep the 
cut-off edges sharp, enabling them 
to last for years without renewing. 

The steam valves are closed by 
springs controlled by dash-pots in 
the usual manner. The exhaust 
valves of each cylinder are worked 
from a single cam. The opening 
and closing of the valves is said to ~ 
be very rapid, and the valve 
remains stationary during the 
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The detailed figures of Mr. Thompson’s report on the 


test are as follows :— 


Dimensions of Engines and Boilers. 


Engine— 
Diameter of cylinders ... ... .., 
One piston-rod to each cylinder ... 


Effective piston area, high-pressure, 
bottom... 


Effective piston area, "intermediate- 


pressure, top ... 


Effective piston area, intermediate- 


pressure, bottom 


Effective piston area, low-pressure, top 


Effective piston area, low-pressure, 
bottom Pe wats 
Stroke 


15in , 25in. and 40in, 
3-75in. dia, 
Effective piston area, high-pressure, top 176-7 sq. in. 


165-66 ,, 
490-9 ,, 


179-86 ,, 
1256-6 ,, 


1245-56 ,, 
3ft. 


Mean volume described by high-pressure 


piston per stroke 


Mean volume described by intermediate 


pressure piston per stroke ... ... 
Mean volume described by low-pr2ssure 

piston perstroke ... ... ... ... 
Mean ratio of cylinders... ... 


cylinder (to cyliader volume) 


3-54 cu. ft, 
“10-11 ,, 
26-05 ,, 


woe ec b SSMS 2-85 
Mean clearance volume, high-pressure | 0-0635 cu. ft or 


... | 1-76 per cent. 


Mean clearance volume, intermediate- | 0-1323 cu. ft. or 


pressure cylinder ..._ . aa 
Mean clearance volume, low-pressure 

cylinder sae clea: onsen ats 
High-pressure receiver, capacity 
Ratio to capacity of intermediate- 

pressure cylinder ... ... ... 
Heating surface of tube (m. steel) 
Heating surface of tube plate 
Total heating surface 


1-29 


per cent. 


' 
10-2593 cu. ft. or 


23-0 cu. ft. 


2-27 
103-28 sq. ft. 
5-8 


109-08 ,, 


Intermediate-pressure receiver, capacity 28-5 cu. ft. 


Ratio to capacity of low - pressure 
cylinder eameca wet aah. sees 
Total heating surface ... . 


High-service pumps (3 single-acting rams)— 


Diameter of rams ... 
Area of rams ... 
Stroke 


Low-service pumps (3 single-acting rams)— 


Diameter of rams ... 
Area of rams ... 
Stroke 


1-1 
109-08 eq. ft. 


16-75in. 


... J 1-12 per cent. 


2 0-35 sq. in. 
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stroke. All the valves are provided 
with separate adjustment, so that 
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the lap, lead, point of cut-off, Go € 
cushion and release, may be varied Tus 
while the engine is running. The 

valve spindles are fitted with 

metallic packing, and indices show- 

ing the cut-off edge and port, so that the valves can be 
set without taking off a single cover. The cut-off in the 
high-pressure cylinder is controlled by the governor, 
and has a range of 0 to ‘Sof the stroke; the intermediate- 
pressure and low-pressure cut-offs are adjusted by hand 
with a range of *2 to’6. 

Another feature of this gear is the automatic safety 
controlling devices, which have two objects:—(1) To 
cut off steam and destroy the vacuum in the case 
of loss of load through, say, the bursting of the rising 
main or an increase of pressure in the rising main 
exceeding a fixed pressure, such as might happen if a 
sluice valve were accidentally closed on the pumping 
main; (2) to regulate the speed of the engine accord- 
ing to the demand, and so maintain a steady pressure 
in cases where the engine pumps directly into the service 
main without the aid of a service reservoir. The first of 
these devices consists of a loaded water ram connected to 
the delivery main, the loading being such that whenever | 
the delivery pressure falls below a pressure determined | 
on, the load descends, disengages the trip gear, and opens 
a valve which admits air to the condenser, immediately 
destroying the vacuum. In the second device the appa- 
ratus is pretty much the same, except that loading is so 
arranged that as the pressure in the main increases, it | 
raises the ram and slows the engine down by cutting off 
earlier. If, however, the pressure still increases, it trips 
the steam valves entirely,and admits air to the condenser 
as before. 

At the time of the test the barometer stood at 29°7 | 
and the vacuum obtained was 27°98, the air pump | 
adopted being Hathorn, Davey and Co.’s standard | 
design. Considering that the trial lasted twelve hours, and | 
was under full working conditions, a thermal efficiency of | 
20°8 per cent. may be considered a very fairly high | 
figure. In estimating the performance of such a plant, | 
it is necessary not only to take into consideration the | 
indicated economy as represented by thermal efficiency, 
but also the actual economy as represented by work done | 
per pound of steam supplied. In this connection it will | 
be noted, on examination of the following figures, thas | 
the actual duty obtained was 161 millions per 1000]b. of 
steam and 158 millions per 112 1b. of coal, the latter 
figure covering the whole of the fuel used by the plant, 
including all auxiliaries, such as feed pumps, Kc. 
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D'AGRAM 3—ROSARIO WATERWORKS 
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Cylinder Volumes. Cu. Ft 


" 


PUM 


Boilers (two Babcock and Wilcox, each having 63 tubes din dia, 
x 18ft. long, each having one drum 3ft. 6in, dia. = 23ft. 7in. 


22° 24° 


PS 


long )— 
otal heating surface of each boiler ... 1426 sq. ft. 
Total grate area surface of each boiler 26-5 ,, 
Economiser (Green’s, 72 tubes, 4in, dia, « 9ft. long)— 
Total heating surface ... ... ... ... 680 sq. ft. 
Superheater (Babcock and Wilcox, to each boiler) — 
Total heating surface ofeach ... ... 170 sq. ft. 
Total revolutions in 12 hours 25, 
Revolutions per minute 35-95 
High-service pump— 
Delivery gauge 167 -83ft. 
Suction gauge... ... 16-31 ft. 
Total liftof pump... .. ... ... ... 184-14ft 
Actual suction on ram at top of stroke 1-64ft. 
Low-service pump— 
Delivery gauge 14-6ft. 
Suction gauge... ... ... 40-948ft. 
Total liftof pump... ... ... ..: ... 55-&48ft 
Actual suction of ram at top of stroke 6-07ft 


Barometer, mean height (29-7in.) 
Steam pressure at engine (gauge) e 
wi (absolute) ... 


Temperature of steam at engine 


Superheat of sveam atengine ... .. 


| Steam pressure in high-pressure receiver 


(Gauge) 02 we cee ven vee one 
Steam pressure in intermediate-pressure 
receiver (gauge) S eoten oes 
Li, eee 
Pressure in condenser (absolute) yaa 
Temperature corresponding to ditto... 
Condensed steam and jacket water— 
Steam through egindon in 12 hours... 
FF s jackets in 12 hours 
Total steam used in 12 hours 
Cylinder steam per hour 
Jacket steam per hour ... 
Total steam per hour ... saa? lies 
Jacket steam per cent. of total steam 
Indicator measurements— 
High-pressure cylinder... ... ... 
Intermediate-pressure cylinder ... 
Low-pressure cylinder ... see 
Total for engines 
Total for pumps 


Engine Results. 
High-service pumps— 
Water pum’ 

Pre, n= eke cess sins 0 
Water pumped em hour, slip neglected 
Effective head by pressure gauges 


in 12 hours, slip 


Pump horse-power by pressure gauges 


14-55 Ib. sq. in. 
176-9 


6 ” 
191-45 ,, 


26° 28 


” 


431-52 deg. Fab. 
53-38 


” 


39-76 Ib. sq. in. 


3-475 
27 -98in, 


0-843 Ib. sq. in. 
96-9 deg. Fah. 


26,978-79 Ib. 


3,855-21 ,, 
30,834-00 .° 
2,248-23 |, 
321-27, 
2,569 -50 
12-49 


77-69 I.H.P. 
6 


6-33, 
85-98 ,, 
230-0 ,, 
212-56 ,, 


2,029,279-7 gallons 


169,106.64 


” 


| Thermal efficiency of ditto ... 





Low-service pumps— 


Water pumped in 12 hours, slip 


neglected... ...  ... 2. ses eee 2,224,077-5 gallons 
Water pumped per hour, slip neglected 185,839-8 Fe 
Effective head by pressure gauges 55-548ft. 
Pump horse-power by pressure gauges 52-0 
Total pump horse-power in water lifted ... 209-27 
Consumption of steam per hour 2569-5 Ib. 
Steam per pufop horse-power hour ... 12-28 ,, 
Indicated horse-power of engine a 231-89 
Steam per indicated horse-power hour 11-1 Ib. 
Mechanical efficiency— 
Pump horse-power of water lifted 91-0 per cent, 


indicated horse-power 
Boiler Results. 


Number of boilers under steam—two for the first four hours, and 
only one for the remaining eight hours of trial. 

ind = Jioug! Hesitn. Weer Viens sae.” (ogh: Aare 

Fired per hour 293-6 lb. 

Caloritic value per pout a ... 15,750 thermal units 
Carbon value per pound... ... ... ... 1-08 3 

Ash and clinker per hour cont cad 


Fuel 


Steam pressure (gauge)... 179-0 Ib. sq. in. 
i ye (absolute) 193-55 ,, 5. 
Temperature of ditto 478-9 deg. Fah. 

Feed-water— 

Air pump and jacket discharges... ... 30,*34 lb. 
Water collected from separator... ... 125-6 ,, 
Equivalent weight of feed-wate 

evaporated absorbing the same 

amount of heat as was absorbed 

by an increase of in. in the water 

level of boiler during trial ... §2-0 ,, 
Total feed in 12 hours ... $1,011-6 lb. 
Feed per hour... ... ... ... 2584-3 ,, 
Temperature of ditto ... ... ... ... 165 deg. Fah. 

und of fuel 


9371 thermal units 
59°5 per cent. 


Heat transferred +o boiler per 
Thermal efficiency of boileralone ... ... 
Heat transmitted per square foot of heating 


surface perhour ..... 1445 thermal units 


Fuel fired per square footof grate perhour 8-32 lb. 
Water evaporated per pound of fuel... ... 8-81 ,, 
Equivalent evaporation of boiler alone from 
and at 212 deg. Fah. ao ead an gs 
Economiser— 
Feed-water entering per hour 2584-3 Ib. 


Temperature of feed into 96-36 deg. Fuh. 
165-0 Pe 


~ ‘a out of... 
Rise of temperature ... ... ... ... 68-64 
Temperature of fiue gases entering 
economiser ... ... ... ... ... 998-5 
Heat transferred to feed-water per 
pound of fuel... ... ... ... ... 604-2 thermal units 
Heat transmitted per square foot of 
heating surface per hour 260-8 99 
Superheater— 
Steam entering per hour ... 2584-3 Ib. 
Temperature of steam into ... 378-9 deg. Fah. 
es ‘a out of 471-9 ps 
Superheat Seeded St, None geet ps 
Heat transferred to steam per pound 
of fuel sins 392-9 thermal units 


Heat transmitted per square foot of 


heating surface per hour 509-1 ad 
Summary— 
Heat transferred to boiler per pound 
WN a nas,” nce rad? cen ox Oe 
Heat transferred to feed-water by 
economiser per pound of fuel 604-2 
Heat transferred to steam by super- 
heater per pound offuel ... ... 392-9 
Total heat from 1 ib. of fuel as fired... 10,368-1 


Combined efficiency of boiler, econo- 
miser and superheater ... ... 

Total equivalent evaporation from an 
ee | err 


65-8 per cent. 
10-73 Ib. 


Thermal Resu!ts. 


Temperature of steam at engine... 431-52 deg. Fub. 


a saturated steam 378-14 - 
Superheat at engine See 53-38 
Temperature of condenser ... 96-9 


Total heat of steam supplied to engine 
reckoned from exhaust tempera- 
ture per pound... ... ... .... 1157-8 thermal units 
Liquid heat returned to boiler in feedwater 
vid economiser by jacket drains 
from exhaust temperature per lb. 
Heat returned in heating feed-water in 
feed-heater from 60 deg. Fah. to 
96-36 deg. Fah. per pound ... 
Steam supplied to engine per minute... 
Jacket water returned to boiler per minute 
Feed-water supplied to feedheater per 
MS ce Gioia ina era cones ae 
Heat supplied by boiler steam per minute 
Heat returned to boiler by jacket drains 
per minute 
Heat returned to 
WUE ics exerted. ouee 50 
Net heat supply to engine per minute 
Heat supply per indicated horse-power per 
(eon pee ee | - 
Heat supply per water horse-power per 
MUNIN ice. cic xc: beh one. cer SO a 
Heat equivalent of indicated work done 
«-- 9754-3 a 
20-8 per cent. 


255-0 P= 


36-36 oe 
42-825 lb. 
5-354 

37-47, 

49,582-3 thermal units 


1365-27 “ 


1362.4 


boiler feed-water, per 
.. 46,854-63 > 


r minute ie ee: 
Thermal efficiency of ditto... ... ... ... 
Heat equivalent of actual work done per 
minute «a vee 8875-14thermal units 
18-94 per cent. 


Duty of Engine. 


Actual duty per 112 |b. of coal as fired 
Actual duty per 112 1b. of coal as fired 
corrected for difference of water 


158,062,896 ft.-Ib. 


level in boiler... ... ... 158,329,000 ,, 
Actual duty per 1000 lb. of steam ... ... 161,250,000 ,, 
Actual duty per 1,000,000 thermal units... 147,387,000 __,, 








THE INCORPORATED ASSOCIATION OF MUNICIPALAND CounTY ENGI- 
NEERS.—A Midland district meeting is to be held at Kettering on 
Saturday, September2nd. Members will assemble at 11 a.m. at the 
new Free Library, Sheep-street, Kettering, where they will be 
received by Mr. F. Mobbs, J.P., chairman of the Kettering Urban 
District Council. After some preliminary business, there will be a 
discussion on the following papers, which will be taken as read :— 
(1) ** The Waterworks, New Storage Reservoir, and Electric Light 
Station of Kettering,” by Mr. T. Reader Smith, A.M. Inst. C E.; 
(2) ** Combined Electric Light and Refuse Destructor Plant,” by 
Mr. F. J. Bakewell, A:M. Inst. E.E., electrical engineer. In the 
afternoon the electrio light station and destructor, the new reser- 





voir works at Thorpe Malsor, and the 6xisting reservoir gt Cransley 
iterworks will be visited. 
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THE LIEGE EXHIBITION. 


LUCQMOTIVES AND ROLLING STOCK.—No. IV. 

The accompanying illustration represents a four-cylinder 
goods locomotive of a class exhibited at Liége by the 
Chemin de fer du Midi of France. It is a very fine 
example of goods engine for heavy gradients, and is 
the most modern in design of the ordinary goods engines 
shown. It is of the de Glehn type, with de Glehn start- 
ing valves. All four cylinders are placed in the same 
transverse line, but their rods are connected to different 
axles. The low-pressure cylinders are placed outside the 
frames, and drive the third pair of coupled wheels with 
rods 9ft. 10in. long, and the high-pressure cylinders are 
placed inside, inclined sufficiently—1 in 8—for their rods 
to clear the first coupled axle, the rods in this case being 
only 6ft. 2in. long. 

The cylinders are 15jin. and 233in. diameter for high 
and low pressure respectively, the piston stroke being 
26jin. for both groups. All the suction work is of finely- 
designed proportions and excellent workmanship. Only 
the main driving-rods are of I-section, the rest being 
solid. The slide valves are of ordinary flat pattern. The 
valve spindle guides are of unusual depth, with parallel 
sides and V edges. Much more importance has recently 
been attached to making this slide and its guide of ample 
dimensions, increasing, therefore, its wearing surfaces, in 
combination with the very long advance levers now intro- 
duced into the best designs of Walschaert’s—or Heu- 
singer—valve motions. 

The inside valves are worked by a Stephenson valve 
motion. 

The driving wheels are of 4ft. Tin. in diameter, and 
coupled with plain rods having marine-pattern ends. 

The boiler is of standard French construction, and 
carries 213 lb. pressure. The tube heating surface is 
2587°5 square feet, and the fire-box 170°8 square feet, 
total 2758°3 square feet. The grate has 30°1 square feet 
area. 

The wheel base of the drivers is 16ft. When fully 
loaded the engine weighs 70°5 tons, of which 63°6 is 
then available for adhesion. 

Engines of this type have also been supplied by the 
Société Alsacienne to the Est Railway for service in the 
mining districts. 








NOTE ON THE CRYSTALLISATION OF 
WROUGHT IRON. 


By ARNOLD. 

Tue existing data on the crystallography of wrought iron 
is somewhat scanty. In 1863 Sorby, as the result of his 
classical pioneer work on the structure of iron, came to 
the conclusion that the polyhedral and rounded figures 
presented by wrought iron under the microscope were due 
to the interference of cubic and octahedral crystals. 
Professor Bauerman, in his text-book on ‘“ Descriptive 
Mineralogy,” written in 1884, page 19, said : “ Polished plates 
of meteoric iron when etched often develop more or less 
regular patterns, due to crystalline structure. These are 
known as Widmannstattens figures, and may also be 
observed in wrought iron that has been melted and 
allowed to cool slowly. Burnt iron, or wrought iron that 
has been subjected for a long time to a very high tempera- 
ture, but lower than its melting point, also develops 
a polyhedral structure analogous to crystalline form, 
breaking into fragments with brilliant faces resembling 
those of cubes or octahedra. Cleavage cubic but rarely 
seen owing to the tenacity and ductility of the metal.” 

In a paper on “The Crystalline Structure of Iron,” 
Journal of the Ironand Steel Institute, No. 1, 1898, page 180, 
and Plate XX., Nos. 23 and 24, Mr. Stead obtained in the 
case of some brittle mild steel sheets jin. thick, fractures 
in two directions at right angles strongly suggestive of 
cleavage parallel to two faces of the cube. This year-— 
1905—the author has been fortunate enough to obtain 
conclusive evidence that iron can dévelop absolutely 
perfect cleavages parallel to the facés of the cube. 

A little time ago Mr. Vaughan Pendred sent to the 


Professor J. 0. 


author a piece of a fractured wrought iron bolt which had 
broken after being in use for thirty vears. The circum- 
stances were as follows: 

The bolt had been employed to hold a wooden post— 
upon which was slung a gate—up to a brick pillar 20in. 
square-~see Fig. A, Supplement. It is evident that the bolt 
would be undera very small tension stress, and be subject to 
a certain amount of vibration from the banging of the gate 
during a period of thirty years. Some repairs to the gate 
necessitated the removal of the bolt from the pillar, and 
it was driven out several inches, as shown in Fig. B, when 
it jammed. The workman then, to loosen it, unconsciously 
applied the alternating stress test by striking at the head 
of the bolt, tirst in one direction and then in the opposite 
direction. Aftera very few blows the bolt fractured, as shown 
in Fig. B. Unfortunately, the major part of the bolt has 
been lost, and the investigation, having to be made on the 
few inches broken off, has been necessarily very restricted 
in its nature. The chemical analysis of the bolt registered 
the following figures: — 

Combined carbon 
Silicon ‘ 
Manganese 
Sulphur ... 0-020 
Phosphorus ... ... ... . ol iss’ wee 

It is obvious that the metal is wrought iron of a very 
inferior character, since a glance at the silicon and phos 
phorus figures shows that the major portion of the 
phosphorus registered is not contained in the involved 
slag, but is in combination with the iron. A micro- 
section when polished and etched showed nothing but 
the usual allotrimorphic crystals of iron of varying sizes, 
and, of course, slag. But a microscopical examination 
of the fracture itself gave a result likely to become 
classic. 

In Fig. C is represented diagrammatically the fracture 
line and a crystal, which has been tinted to distinguish 
it from its fellows. Fig. D shows that this particular 
crystal was inclined to remain attached to the longer 
portion of the bolt and had ruptured along its junction 
lines to a certain extent when it was prevented from 
pulling out any further owing to interlocking. The 
crystal then broke in two, leaving the major portion still 
dovetailed into the smaller piece of the bolt sent to the 
author. When breaking, however, by a remarkable 
chance it broke mathematically at right angles to the 
axis of the bolt, and, hence, when the fracture was cut 
off in the lathe for examination, the fractured face of this 
crystal was exactly at right angles to the axis of the 
microscope. 

It was at once seen that the crystal exhibited 
absolutely perfect cleavage. It is exactly reproduced 
in Fig. E. It is impossible to say whether this crystal— 
had it been uninterfered with—would have been a cube 
or an octahedron, but that its cleavages are parallel 
with the faces of the cube is certain. 

Fig. F is a section of marble showing in some crystals 
very well-marked rhombohedral cleavage lines, but 
excellent as is this specimen, its cleavage is less per- 
fectly developed than that of the. iron crystal in Fig. E. 
Of course, the cleavage of the marble is readily seen by 
transmitted light. That of the iron is not seen at all, 
but is really an optical illusion. A glance at Fig. C, will 
make this paradox clear. The iron—as is often the case 
with other minerals—has cleaved in microscopic steps, 
some of which are shown in the sectional elevation. The 
dark lines in the plan are due to the fact thatoff the edge 
of each step the light is reflected outside the objective of 
the microscope, and hence these edges appear a black 
line to the eye. If this step-like cleavage had not taken 
place the crystal would have appeared as a white blank, 
showing no structural cleavage planes whatever. There 
is little doubt that the perfect crystallisation has been 
largely brought about by the phosphorus present. An 
interesting question, however, arises. Did the bolt thirty 
years ago possess such perfect cleavage, or was it fairly 
well crystallised to start with, and did its molecules 
arrange themselves absolutely perfectly under the slight 
and intermittent vibration of thirty years? The author 
is inclined to believe in the latter alternative. From so 
small a piece of bolt it was only possible to prepare one 
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alternating stress test piece. For comparison with this 
another wrought iron test piece was prepared from a 
similar bolt of the best Farnley iron. 

The analysis of this material gave the following 
results :— 

Combined carbon 

Silicon A a 
Manganese ... 

Sulphur... = . 
Phosphorus : , 

It will be seen that in the I 
of the phosphorus will be in combination with the iron, 
some of it being innocuous in the slag. 

The conditions of the alternating test were very severe, 
the distance from the striking radius of the plunger to 
the face of the die being only 3in. The detlection of the 
steel 3in. above the die was jin. a side, and the rate of 
alternation was 670 per minute. Under these conditions 
Mr. Pendred’s bolt endured only 12 alternations and 
snapped. The Farnley bolt endured 228 alternations before 
fracture. Although Mr. Pendred’s bolt broke like glass 
under vibratory shock, it did not exhibit brittleness when 
the test piece broken in alternation was bent double by 
hammering and finally closed in the vice—see photograph, 
Fig. H. The metal, however, tore badly, compared with 
the Farnley sample, which closed without flaw. 

It is evident that metallurgists must regard iron and 
steel more and more as crystalline igneous rocks, and 
it may well be that the properties of a steel under 
vibration will largely depend upon the perfection or 
imperfection of the cleavage planes in its crystals. 

In conclusion, the author has to thank Mr. J. I. 
Wreaks for preparing the illustrations for this note, 
and would particularly call attention to the beautiful 
reproduction, Fig. E. He has also to thank his student, 
Mr. Z. T. K. Woo, for his careful analysis of the two 
wrought irons. 
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INTERNATIONAL RAILWAY CONGRESS, 
No. V. 

DurinG the discussion on Mr. Muhlfield’s report, of 
which an account has appeared in our last two issues, the 
question was raised as to the use of mechanical stokers, 
and the matter was spoken about by American, British, 
and French delegates. The general opinion was that 
mechanical stokers did not lead to a saving in fuel, but 
as they were still to be regarded as in an experimental 
stage, it was considered desirable to continue the experi- 
ments. The majority of American delegates did not 
agree with the reporter's views as to an increased engine 
capacity being attained by compounding. The saving 
also was less noticeable on lines of varying gradients 
than on those with light gradients, and the economy of 
fuel was negatived by the increased cost of maintenance. 
The Canadian Pacific representative stated that he 
thought the use of superheating would give better results, 
and he estimated that the saving of fuel thereby secured 
would be 10 per cent. for two-cylinder compound engines. 
Data supplied by various roads would show that there 
would shortly be 110 locomotives on American roads 
fitted with superheaters. The delegate of the Atchison, 
Topeka, and Santa Fé Railroad spoke very highly of 
their four-cylinder compound engines, which burn liquid 
fuel, and show a saving in fuel of from 20 to 24 per cent. 
Mr. A. W. Gibbs, of the Pennsylvania Railroad, said that 
the de Glehn type of locomotive made for their road was 
a very fine sample, but he did not think that the distribu- 
tion of parts was superior to that in American engines, 
and he had had a lot of trouble with the copper stay 
bolts, and many cases of hot boxes. Some [I'rench 
representatives, in reply, stated that they had adopted 
manganese bronze stay bolts, which, however, did not 
fully meet the requirements. 

Further discussion brought out the fact that in the 
United States the use of soft steel fire-boxes with well 
spaced wrought iron stay bolts proves satisfactory, the use 
of soft steel for stay bolts being limited to Belpaire boilers. 





* No. IV. appeared August 1]th. 
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Some engineers prefer, if possible, to leave the fires banked 
during the housing of the engine to avoid cooling and con- 
traction. The Pennsylvania representative stated that 
the wear of fire-boxes is not so rapid as is commonly 
believed. On his system they had 3300 locomotives in 
service, 700 of which are heavy engines. In late years 
not more than 65 to 70 fire-boxes have to be replaced 
annually. Bad quality of water and lack of care in con- 
struction are the most frequent causes of boiler defects. 
Mr. F. G. Wright referred to the de Glehn compound 
used on the Great Western, and stated that two other 
locomotives of the same type, but of higher power, had 
been ordered. He believed that the secret of the success 
of these engines lay in the two independent mechanisms. 
M. Tordeux said the Chemin de fer de |’Est, France has 
260 four-cylinder engines in work, and will soon have 
320 or 830. The principal reason for their adoption is 
economy in fuel, as the company has no coal mines in the 
vicinity of its line. 

The following conclusions were subsequently adopted 
by the section :— 

The power of locomotives is more limited in Kurope 
than in America, owing to the lower allowance of weight 
per axle. 

European engineers generally agree in thinking that 
compounding admits of the construction of engines giving 
the maximum power and economy. 

This system utilises the steam very well, and does not 
appear to increase to any noticeable extent the cost of 
maintenance of locomotives ; it does make the mainten- 
ance of the boilers more difficult, but that is due to their 
increased size and higher working pressure, which are 
necessary in all cases. Almost all locomotives built in 
lrance in recent years have four balanced cylinders. 
These engines, as well as compound engines of other 
systems, are also employed in other European countries, 
especially Germany, Austria, Spain, &c. Several engineers 
in Great Britain and Ireland express equal satisfaction 
with their use, and insist on the advantage of separating 
the high and low-pressure machinery. A number of 
American engineers also express opinions favourable to 
compound locomotives, which have given satisfactory 
results on the Atchison, Topeka and Santa I'é Railway ; 
the sentiment on this matter is, however, less unanimous 
in the United States than in Europe. The section has 
been informed of experiments made in New Zealand with 
four-cylinder compound locomotives. 

The introduction of American locomotives into urope, 
and European locomotives into America, has had the 
advantage of making known on both sides some inter- 
esting details of construction, particularly the light weight 
of the parts of European locomotives, and the syphon 
and sight feed lubricators of American locomotives. 

The constantly increasing use of cast steel is observed, 
which in the United States has even been used for 
cylinders. 4 

The use of the Walschaert motion gear is extending in 
the United States. 

Generally speaking, all the engineers who have spoken 
of cylindrical valve chests appear well satisfied with 
them. 

A number of tests of automatic stokers have been made 
in the United States and on the Great Western Railway 
of England, but as yet the results have not been definite. 
It has also been found, both in America and in England, 
that, without the aid of these devices, but with proper 
arrangements of grates, the heaviest firing necessary at 
the present time can be effected without difficulty. ~ 

Finally, the section has examined the use of articulated 
locomotives of great power or lines of irregular grades, 
particularly Mallet locomotives and those designed by the 
Nord of France and Nord of Spain railways. 


POOLING OF LOCOMOTIVES. 


Three reports were presented on ()uestion VI. (“ Pooling 
of Locomotives”’), of which that by M. Hubert is the most 
interesting, as it deals with our own country, and the 
practices in vogue here are made public probably for the 
first time. 

The Great Western Company report that no difference 
is noticed in the performance of the locomotives, but 
there is a marked increase in the consumption of fuel and 
lubricant. The locomotives are not maintained in such 
good condition when there are double crews. These dis- 
advantages have, however, been avoided by having two 
particular crews to one locomotive. 


London and North-Western Railway.—As may be most suitable 
on the various sections of the line, the single-crew system—chiefly 
on the regular freight trains; the double-crew system—chiefly on 
regular passenger trains; and the complete pooling system— 
optional trains and shunting locomotives—are all permanently 
employed. Here also there is a tendency to increase the applica- 
tions of the two latter systems, Among the examples given of 
trains with double crews is that of an express—Liverpool to London 
and back daily—on which each crew runs it for fifteen hours every al- 
ternate day, Sundays excluded. Theadvantages of the double-crew 
and complete pooling systems, when these systemscan be employed, 
over the single-crew system are that fewer locomotives, less light- 
ing up and less stabling accommodation are required. More 
mileage means more wear and tear, but there is compensation in 
less capital, and in time saved in laying up and taking out, and in 
many cases in reduction of expense for steam raising and for 
cleaning. The results observed in the case of double crews are:— 
Better mileage obtained per locomotive ; consequently fewer loco- 
motives are required for a given amount of traffic; there is a 
small increase of fuel and lubricant; there is some neglect on the 
part of the men when more than one crew work a locomotive; the 
working hours are reduced ; a saving in terminal time is effected; 
and an increase in the miles per hour of the locomotives is pro- 
duced. In certain cases two or more crews are permanently 
employed to work the same locomotive, in others they only do so 
under ptional circu By using two or more crews, 
when it is ible, the result is to get more duty out of the loco- 
motives; there is probably a slight saving in the consumption of 
fuel and lubricants. On the other hand, the locomotives are sub- 
jected to more wear and tear, and are not so well looked after as 
they would be if each crew had its own locomotive to take a pride 
in. Tosum up, double crews are used, where it can be done con- 
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veniently, in order to make fewer locomotives do the same work, to 
avoid the expense of firing fresh locomotives, and also to keep the 
time on duty of the men within reasonable limits, 

Caledonian Railway.—Although this railway has found no 
difference in the advantages and disadvantages resulting from the 








various systems, it has decided objections to pooling, and does not 
make a practice of it, except that one or two locomotive stations in 
crowded mineral districts, where there is a difficulty in getting the 
locomotives into and out of the sheds ; and in these places this is 
consequently only done once per day, 

Great Eastern Railway.—No appreciable difference in favour of 
or against the different systems 1s observed. 

(reat Northern Railway.—Double crews are permanently em- 
ployed when the same two sets of men can be kept to one loco- 
motive. Exceptional cases, such as a sudden rush of traffic, may 
render pooling necessary ; but it is not to be recommended, as it 
results in an increased consumption of fuel and lubricant. The 
locomotives are also not so well cared for, and it is difficult or 
almost impossible to fix responsibility for neglect. These disadvan- 
tages do not apply to the same extent when two crews work one 
locomotive. 

Great Central Railway.—Whenever possib‘e, other systems than 
the single crew one have been abandoned, because the locomotives 
give better results when in the handsof oneregularcrew. Although 
a slight increase in the consumption of fuel is caused through 
dropping fires and re-lighting, this is more than counterbalanced 
by the saving of fuel and lubricant brought about by holding each 
driver responsible for the consumption, in the case of the single- 
crew system, When this system is applied the maintenance costs 
less, as regular men are held responsible, and the conditions are 
also more favourable for examining, cleaning and repairing the 
locomotives, The only disadvantage in connection with avoiding 
any but the single-crew system exists in the fact that capital is to 
some extent idle when the locomotives are not at work; conse- 
quently a large stock is required. With the single-crew system, 
the frequent lighting up in the sheds involves a certain amount of 
waste, but it has been found, generally speaking, that this loss is 
saved in other directions. The life of the locomotives is un- 
doubtedly prolonged ; hence the reason for adopting this system. 

South-Eastern and Chatham Railway.—With the single-crew 
system, the performance of the locomotive is better, as the men 
take a special interest in it; generally the consumption of fuel and 
lubricant is less, The locomotive is also usually better cared for, 

Glasgow and South-Western Railway.—When two crews are of 
equal experience and each have a fair day’s work, the double-crew 
system works well and gives good results. There is no perceptible 
difference in the stores consumed or in the maintenance and 
condition of the locomotives. In certain cases it is obviously the 
best practical arrangement for equalising the work. Among the 
advantages inherent to the system may be mentioned, that the 
hours of each crew are made shorter because the shed duties are 
sub-divided. 

Cambrian Railway.—lt is a disadvantage to use more than one 
crew on a given locomotive; the consumption of fuel and lubricant 
is higher, and the same care is not used in the maintenance. 

Great North of Scotland Railway.—One-half—thirty-five—of the 
working locomotives are run by a single crew, the other half by a 
double crew, permanently and for all the different services, The 
double-crew system has the advantage that the performance of the 
locomotives is largely increased. The consumption of fuel is less 
by about 5cwt per locomotive per day of twenty-four hours; oil and 
storesarealso less. As for themaintenanceand conditionof theloco- 
motives, no advantage or disadvantage was found. The double- 
crew system is more economical, and men’s hours on duty are 
minimised, 

Furness Railway.—Two passenger trains only are hauled 
regularly by locomotives with double crews, because the hours of 
duty would be too long fora single crew. All advantages as to 
consumption of fuel and lubricant, as to maintenance, and as to 
responsibility, are in favour of the single-crew system. 

Taff Vale Railway.—It has not been found that pooling the loco- 
motives increases the cost of maintenance. As for the consumption 
of fuel and lubricant, each crew has only a definite quantity 
supplied for the work required. Using the locomotives more or 
less continuously results in a saving of fuel and lubricant without 
increasing the cost of repair per mile; and the work can be done 
with so many fewer locomotives, 

Madras Railway.—Single crews are always used-——188 locomotives. 
Sometime ago, when very short of locomotives, the pooling system 
was adopted in two districts; but the system has since been 
entirely abandoned. The result was general dissatisfaction amongst 
drivers, the running of trains was unpunctual, the consumption of 
fuel and oil was very much higher, the maintenance charges were 
high, and the condition of the locomotives was far from creditable. 

New South Wales Government Railways.—The advantage of the 
double-crew and multiple-crew systems is to employ as few loco- 
motives as possible ; but there is no doubt that the result is an 
increased cost for fuel and lubricant, as well as for the mainten- 
ance, But the present conditions of our railway render it incon- 
venient to increase the locomotive stock sufficiently to enable the 
single-crew system to be adopted. 

Natal Government Railways.—Since the adoption of the pooling 
system by sheer force of circumstances, the mileage has, of course, 
gone up at a more rapid rate, but the cost of maintenance has 
been heavier and the locomotives generally have required more 
running repairs. Drivers take less care with pooled locomotives 
than they would on single-crew system, which experience shows is 
undoubtedly the best system, 

After discussion, the section adopted the following 
conclusions :—The Congress finds that in Europe and in 
countries other than North America, the general senti- 
ment is very much in favour of the single-crew system, 
and unfavourable to complete pooling, which is only used 
when necessitated by a sudden increase in traffic. How- 
ever, for certain services, various combinations of double 
or multiple crews, or of mixed crews, are used according 
to circumstances. 

In North America pooling is, on the contrary, very 
general, though little used for passenger service, and a 
tendency to using single crews is generally manifest. 

It is, however, in place to remark that the organisation 
ot train service depends, to a large extent, on local 
conditions. 

AUTOMATIC COUPLERS. 

Three reports were presented on Question VII, 
* Automatic Couplers.” The first was by Mr. W. F. 
Pettigrew, of the Furness Railway, dealing with Great 
Britain; the second by M. Noltein, of the Russian 
Railways, dealing with all countries except Great Britain 
and America; and the third by Mr. A. W. Gibbs, General 
Superintendent of Motive Power, Pennsylvania Railroad, 
whom we have already often mentioned as a leading 
speaker at the Congress. 

Mr. Pettigrew’s report says that on fourrailways and on 
225 carriages in Great Britain, on two railways and on 47 
carriages for narrow gauge stock in Ireland, practically 
all the rolling stock on the Natal Government Railways, 
and on the South Mahratta Railway of India, have auto- 
matic couplers been used. With reference to the Gould 
and Buckeye automatic couplers used on railways in 
Great Britain, from careful investigations, it is difficult to 
estimate the advantages derived from the use of these 
couplers. Smoother running is obtained, more especially 
in running round curves when the natural throw of the 
carriages is not impeded by the side buffers, the couplings 
being more flexible. Considerable time is also saved 
in making the actual couplings between the carriages, 











though this advantage is somewhat discounted by the 
extra time required to couple the brake, steam and other 
connections, due to the cramped space and bulky nature 
of the coupler heads. The principal difficulty has been 
the impossibility of obtaining and maintaining what may 
be termed a rigid coupling between the whole of the 
vehicles of the train. The result is a jerky start and 
stop, which especially affects the rear vehicles of the 
train, and which becomes more pronounced: as the draw 
and buffing springs lose their elasticity. Another diffi- 
culty is that cars will not couple on reverse curves, or 
when one vehicle has newly come out of the shops, and 
stands higher than another which has been running some 
time. The alterations necessary to attach the automatic 
couplers to the present rolling stock are complete new 
end framing from bolster beam, new diagonals, longi- 
tudinals and headstock ; new buffer cases with inside 
plunger and buffer rods, so arranged when the coupler is 
in use, that the head can be pushed close to the plunger 
and extended for an ordinary draw hook and screw 
coupling. 

M. Noltein’s report shows that not much progress 
has yet been made in the direction of automatic coupling 
on the Continent of Europe, and Mr. Gibbs’ report, whilst 
very complete as to what has been done in America, is, 
after all, only a history of the automatic coupler question. 
Whilst the reports themselves were not particularly 
instructive, they lead to a very good discussion, in which 
we were glad to see Colonel Yorke, of the Board of 
Trade, take part. It would appear that the continental 
companies are paying great attention to the subject, 
which is most important to them, seeing that they 
exchange traffic with all the other continental countries 
except Russia and Spain, which have different gauges. 
The French representatives spoke very highly of the 
Boirault draw gear, which has been designed with a view 
of making no changes in the construction of European 
cars, avoiding the increase in weights and prices involved 
in other systems of automatic couplers and greatly 
accelerating the transformation. It was stated that the 
trials with this draw gear during more than two years on 
20-ton cars have been most satisfactory, no accident or 
failure having occurred under very severe conditions. 
Further, a circular letter from the Ministry has asked all 
the French companies to make a trial of the appliance. 

As the president of the section stated, the subject 
naturally divides itself into two branches:—First, the 
technical details of the coupler, its tensile strength, and 
the ease with which it can be operated, kc. Secondly, 
the security and reliability of automatic couplers. Mr. 
McIntosh, of the Central of New Jersey, said that since 
the introduction of automatic couplers but little attention 
was given to the careful handling of cars, the result being 
that it was found necessary to strengthen the sills and 
parts of the cars to which the couplers were attached. 
Cars were now handled very carelessly, and the introduction 
of the automatic features on European lines will bring 
about the same condition of affairs:. Colonel Yorke said 
that in England two problems were engaging a great deal 
of attention. One was that of automatic coupling and 
the other is the equipment of goods stock with an auto- 
matic continious brake. It is useless to provide 
automatic couplers if it is still necessary for men to go 
between wagons to connect the continuous brake. He 
desired, therefore, to know what the experience in 
America has been as to the automatic coupling of brake 
pipes. Colonel Yorke was told, in reply, that some com- 
panies were trying a self-coupler for air and steam pipes. 
Mr. Drummond—London and South-Western Railway— 
said that in Great Britain and Ireland there were some- 
thing like 2,193,000 vehicles, so that any departure from 
the present arrangements would be a serious matter. 
Mr. I’. G. Wright—Great Western Railway—said that in 
his judgment no automatic coupling will be of any use 
unless it absolutely renders it unnecessary for a man to 
go between vehicles either to attend to the couplings, 
brake pipes, steam heating pipes, or any other com- 
munication. 

The following conclusions were subsequently adopted :— 

The Congress recognises the universal use of the auto- 
matic car couplers in the United States, Canada, and 
Mexico. While the type M.C.B. (Master Car Builders) 
remains the same as first adopted, the details have been 
continually improved. Devices for automatically coupiing 
the air brake, air signal and steam heat pipes are used to 
some extent. They are only in the experimental state. 

In countries other than those mentioned above, several 
systems of automatic car couplers, either of the American 
M.C.B. (Master Car Builders) type, or other types, have 
been tried. The necessity of working with couplers of a 
different type from those in use causes great difficulty 
during the transition stage. 

Several representatives were in favour of the American 
(M. C. B.) type, on account of its great strength, especially 
where large cars are used, while other representatives 
favoured the use of such types of couplers as could be 
more readily applied to existing stock, so as to reduce the 
period of transition. The British representatives 
expressed the opinion that the system used in Great 
Britain and Ireland is at present satisfactory as regards 
rapidity of handling, as well as the safety of the employé. 
In regard to the number of accidents, American statistics 
show that they have been considerably reduced by the 
general adoption of the M.C.B. type of automatic 
coupler. In Europe statistics do not indicate that the 
operation of coupling and uncoupling is particularly 
dangerous with the types of couplers used at present. On 
the contrary, data prepared by the Northern Rai!way 
Company of France show that under the conditions 
existing on its lines the number of personal injuries 
is very small. 








Tue Local Government Board have just issued an 
order under the Highways and Locomotives (Amendment Act), 
1878, and the Locomotives on Highways Act, 1896, legalising the 
use on highways of pedrail locomotives. 
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NEW WORKSHOPS 


NEW ERECTING SHOP—UNDER CONSTRUCTION 


NORTH-EASTERN LOCOMOTIVE WORKS, | 
DARLINGTON. 
Hiruerto the building of the North-Eastern Railway 
Company's locomotives has been carried on at the Gates- 


head and Darlington Works, but the work of repairing 
has been carried on chiefly at York. The building of the 





AT DARLINGTON 
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served by a 70-ton overhead electric travelling crane and | 
one 15-ton crane-- six in all. These are operated electri- 
cally. As the engine pits are arranged on what is known 
as the ‘stall’ system, which gives equal light and access 
all round each locomotive and ample space to work in, it 
is not necessary to have more than one crane, fitted with 
two 35-ton crabs, to lift the engine, which, on entering 
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PLAN OF THE NEW SHOPS 


new erecting shop at Darlington, and the re-arrangement , 
and re organisation which have been in progress for some 
time, together with the employment of more powerful 
engines for hauling heavier loads, causing fewer engines 
to be dealt with, decided the chief mechanical engineer, 
Mr. Wilson Worsdell, to recommend the closing of the 
York locomotive works, and the transfer of the machinery 
and half the York men to Darlington, the remaining men 
being provided for in other directions. Darlington there- 
fore now serves a very large area, bounded by the lines 
running from Tebay, West Hartlepool, &c., on the south 
by York and Doncaster, and on the east by Hull. The 
works employ about 1800 men, have a repairing capacity 
of between 500 and 600 engines per annum, and can 
build yearly about 30 locomotives, those in hand at pre- 
sent being the very large and successful type of heavy 
goods and mineral traffic known as P2 class. In addition 
to locomotive work there is carried on at Darlington a 
large general engineering branch dealing with outside | 
machinery, electrical repairs, kc. Then there isadepart- | 
ment—which, fortunately, does not require to be extended 
in the same ratio as the company’s operations—for the 
manufacture of artificial human limbs to replace those 
lost by the company’s servants by accident. 
Through the courtesy of Mr. Wilson Worsdell, we are 
enabled to reproduce a number of illustrations which will 
serve to convey a good idea of the extent of the Darling- 
ton works. The accompanying plan shows the whole of the 
present works; above are shown a plan, elevation, and 
end view of the new erecting shop which the chief me- | 
chanical engineer instructed his Darlington works manager 
(Mr. Ramsey Kendal) to submit designs for. The plans 
were approved, and the construction put into the hands 
of Mr. William Bell, the company’s architect, to whom | 
is due all constructional details, &c., and under whose | 
supervision the erection of the building has been car- 
ried out. The result is a handsome erecting shop. The | 
principal dimensions of this capacious building are as | 
follows: — Length 508ft., and width 196ft. 6in. — It is | 
divided into four bays—three large bays for engine 
repairs, and a fourth, or auxiliary bay, 25ft. in width, 


the shop, may be carried cver the engines into the 
allotted stall. The 70-ton cranes, as well as the 15-ton 
cranes, are each fitted with auxiliary light-load lifts. The | 
cranes are provided with a motor for every movement, 
and were built by Messrs. Craven Brothers, Manchester. | 
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NEW ERECTING SHOP—COMPLETE 


t> the outside of the shop. This is a most convenient 
and clean arrangement. Each of the pits is fitted with 
gas and air-pressure pipes, and these are about to be 
supplemented with an electrical cable for internal lighting 
of fire-boxes, kc. A system of tramways, 18in. gauge 
runs throughout the whole of the shop for conveyance of 
material. As will be seen from the illustration of the 
main shop, fitters’ benches run parallel with the auxiliary 
machine bay, and are provided with suitable lifting tackle. 
This machine bay has two shafts running throughout its 
entire length direct driven by two electric motors, and run 
at 200 revolutions per minute. A feature of the erecting 
shop is that all the polished work is done in agrindery by 
unskilled labour, no emery sheets being issued to ordi- 
nary erectors or fitters. 

The stanchions and diagonals of the building are 
constructed of Messrs. Dorman, Long's rolled steel 
H-section joists, the whole of the steel work being con- 
structed by Messrs. Butler and Co., Stanningley, Leeds. 
The roof lighting is very ample, and on both sides of each 
bay. Summer heat is provided against by green-clouding 
the glass on the south side. This seems to be effectual 
in keeping a normal temperature in the hottest weather. 
The building is painted throughout in light colours, and 
this, in spite of the immense amount of steel work, gives 
the whole shop afreedom from shadows. The stanchions 
are 36ft. apart, and between each pair of these is a 1500 
candle-power open arc lamp for engine erecting purposes— 
in all 48. In the auxiliary or machine bay the lamps are 
1000 candle-power, but spaced at intervals of 18ft. There 
is a similar row of lamps in the roof apex which also 
light the gallery used for the drawing and template stores, 
light brass work, Westinghouse equipment repairs, Xc. 
This gallery is fitted with a 1-ton electrical crane. 

On the north side of the shop a lean-to attachment 
20ft. wide and 250ft. long is equally divided into two 
departments—one for the purpose of a shop for the storage 
and fitting of spare parts, and the other half for electrical 
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PLAN OF THE DARLINGTON WORKS 


which is used for offices, tool store, automatic and special | They comply satisfactorily with every requirement repairs. This is equipped with a 2-ton electrical crane, 
machine shop, tool-fitting shop, brass-finishing, and | demanded of them. When an engine is finished ready | motor-driven shafting, and small tools suitable for electri- 


grinding shops. Each engine-repairbay has accommoda- | for despatch, it is charged with compressed air, carried to | cal work. 
tion for twenty-four engines, seventy-two in all, each being | the central road, and is driven under its own air pressure | &., used in the erecting shop is supplied 
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NEW WORKSHOPS AT DARLINGTON—NORTH-EASTERN RAILWAY 


(For description see page 160) 
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pressure per square inch provided by Ingersoll-Sergeant 
steam compressors, the other parts of the works having been 
already similarly equipped. The machine tools which we 
noticed in the auxiliary small tools bay embrace a number 
of “automatics,” including Herbert's, Cleveland, and the 
“Acme” four-spindle types. There are also two machines 
by Ludwig Loewe, hollow spindle capstan lathes, the 
names of Jones and Lamson’s, and Ward’s of Birming- 
ham being largely in evidence in the tool department. 
In the well-equipped tool-fitting room we noticed Sellers 
and Gisholt tools, a Reinecker backing-off lathe, and a Pit- 
tler tool-room lathe, amongst others. The brass-finishing 
department contains besides the various types of tools 
used only for this class of work, an engraving machine 
and brass-finishing machines of American make. The 
grinding and polishing department is freed from dust by 
two large belt-driven “Sirocco” fans. The machines in 
use in the shopinclude swing surface-grinders, a Richard's 
and a Landis grinder, piston-rod and axle grinders, Fox’s 
type of motion bar-grinding machine, and lapping 
machines made by Messrs. Beyer Peacock, Limited. 
There are also a number of polishing spindles where youths 
are employed who polish old work or bring up rough 
castings to a finish, without the aid of other machinery. 
These are made with the “Tabor” machine and metal 
patterns, brass-finishing being confined to boring, sur- 
facing, and screwing only. A wet or stone grindery is 
added where the general stone grinding is carried on, 
along with file grinding, the company re-cutting the bulk 
of its own files at the Darlington works. 

The power for supplying electricity to this large shop 
and other parts was put down contemporaneously with the 
new shop, but is regarded as of a more or less temporary 
character, and consists of three sets of Willan’s engines, a 
reversible booster of the Lancashire Dynamo Company’s 
make, and an accumulator house of 110 two-volt cells 
made by Messrs. Ashmore, Benson, Pease and Co. The 
steam is supplied by locomotive boilers close by, each of 
which is under forced draught and burning smoke-box 
ashes, the waste product of every-day locomotive service, 
enlivened with a little pea coal. The current, therefore, 
is produced at a very lowcost. A larger power plant, 
capable of dealing with the gradual development of elec- 
tricity in the works and neighbourhood, is being designed. 
The erecting shop is heated by overhead coils of 4in. 
steam pipes, the return single pipe is placed in the service- 
pipe trenches, and the condensation water is used again 
for feeding the boilers. 

In our brief survey of the Darlington works, under 
the guidance of Mr. Kendal, we were greatly impressed 
with the order and cleanliness which were everywhere 
noticeable. The arrangements for the convenience 
of the workmen have also been carefully thought out. 
Large bright mess rooms, with excellent cooking utensils, 
are provided, and there is probably no works in this 
country in which the building of locomotives is carried 
on under brighter and more wholesome conditions for the 
workers, 








DOCKYARD NOTES. 


Rumovrs are going round of a 25-knot submarine projected 
for the British Navy. The 25 knots is, of course, the surface 
speed. We do not believe much in the story ourselves; 
although the B class have a surface speed of nearly 15 knots. 
To secure 25 will mean an enormous increase of power, for 
which space is hardly available. 


Future British warships are to be fitted with many more 
searchlights than at present. 


We hear that all cruisers are to be fitted with torpedo 
nets, which some little while ago were discarded as reducing 
speed. The argument now is that an effective torpedo will 
reduce speed still more. It is calculated that a ship like the 
Drake will lose about one knot speed from being fitted with 
booms. 


FRENCH ships carry no nets at all; but protection from 
torpedoes is not discarded. Every ship carries a section of a 
boom, behind which the fleet will lie at night when in narrow 
waters, 


THE new French programme is as follows :—Three battle- 
ships of 18,000 tons, carrying four 12in. and twelve 9:4—these 
in pairs in turrets—sixteen 12-pounders, and 18 knots speed. 


THE total number of new ships to be built between now 
and 1919 is as follows :—Eleven battleships, 10 big armoured 
cruisers, 6 lesser armoured cruisers, 6 scouts, 66 destroyers, 
50 torpedo boats, 90 submarines. The new submarines will 
be of 500 tons each. This programme is not as yet definite, 
but it will probably be resolved upon and in hand by this 
time next year. 


Tue French cruiser Isly has gone to Rochefort to be re- 
constructed and re-boilered. Some type of water-tube boiler 
is to be fitted to her, but it is not as yet, apparently, decided 
which type 


In the recent tactical exercises with the Atlantic and 
Mediterranean fleets, the idea of a retreating fleét trying to 
protect a disabled unit was carried out. The unit was 
defended by making it the centre of a circle, 


Tre Kent is being replaced in the First Cruiser Squadron 
by the Roxburgh. 


THe Naval College at Dartmouth has now been opened, 
and the old Britannia displaced. 


THe armoured cruiser Bacchante has joined the Ports- 
mouth division of the Reserve Fleet. 


Tue Illustrious has left the Atlantic Fleet and gone to 
Chatham to pay off. 





OBITUARY. 


SIR WILLIAM LAIRD CLOWES. 


Wirn regret we have to announce the death of Sir 
William Laird Clowes, which took place on Monday last 
at St. Leonards-on-Sea. Many of our readers will be 
aware that for a number of years Sir William had suffered 
from a painful and lingering disease which rendered it 
necessary for him to live out of England. A great part 
of the time was spent in the Channel Islands, and the 
amount of work which he managed to get through while 
labouring under the combined difficulties of increasing 
bad health, and his comparative isolation from sources of 
information was wonderful. Sir William was the son of 
the late Mr. William Clowes, a Registrar in Chancery, 
and was born at Hampstead in 1856. He was therefore 
but 49 years of age at the time of his death. He was 
educated first of all at Aldenham and afterwards at 
King’s College, London. He was originally intended for 
a barrister, and became a member of Lincoln's Inn, but 
gave up this idea in order to embrace a literary career. 
In this he attained very considerable success. After a 
short time in the provinces he came to London and, 
among other things, became assistant to the naval 
editor of the Army and Navy Gazette. Whether it was 
that the experience gained in this position gave him a 
desire to learn more about the Navy, or whether beforehand 
he hada taste that way, certain it is that from that time for- 
ward he devoted a large partof hislife to the study of naval 
matters. So much was this so that he came in time to 
be looked upon as a critic whose remarks carried weight 
even in official circles. It so happened that almost at 
the very beginning of his journalistic experiences, the 
Naval Manceuvres were first instituted. He accompanied 
the fleets on many occasions as correspondent successively 
to the Standard, the Daily News, and the Times. It is 
curious that the very man who was capable of taking 
advantage to the full of opportunities thus afforded for 


SIR WILLIAM LAIRD CLOWES 


the first time of studying the Navy and its ways should 
have been available just at the right moment, but it was 
so. Mr. Laird Clowes, as he was then, went right to the 
root of his subject, and studied it inside and out. More- 
over, he was not afraid to speak his mind did he think 
that the occasion demanded it. It is probably not too 
much to say that he was largely instrumental in putting 
to rights a great deal that was wrong. Certainly he 
did much to create the interest in the Navy which has 
been a growing feature of the last twenty years or-so. 

So great was his love of and interest in the Navy that 
he was led, in spite of his failing health, to undertake the 
editorship of “The Royal Navy: A History from the 
Earliest Times to the Present.” This history was, per- 
haps, his greatest work, but he wrote with success a 
number of other books. One of these was first published 
in our columns, and, indeed, was actually written for us. 

On July 29th, 1892, there began in the columns of THE 
ENGINEER a story by him entitled “The Captain of the 
Mary Rose.” This story, illustrated chiefly by the 
Chevalier E. de Martino and Mr. F. T. Jane, created a con- 
siderable amount of interest at the time, and was, and pro- 
bably is still, one of the best stories of modern naval warfare 
ever written, and even at the present day, after a lapse of 
thirteen years, remains fresh and full of interest. He was 
the author of the “ Naval Pocket Book,” “The Needs of the 
Navy,” “ All About the Navy,” “The Great Peril,” “ The 
Double Emperor,” “ Told to the Marines,” “ Four Modern 
Naval Campaigns,” “The Miniature Cyclopedia,” “ Black 
America,” ‘Blood is Thicker than Water,” and other 
works, and he was an extensive contributor to magazines 
and reviews both in this country and abroad. It would 
be beyond the space at our disposal even to give a list of 
his writings. Most of them were on matters concerning 
the Navy, but he wrote a great deal on miscellaneous 
subjects. The last articles from his pen dealing with the 
Navy were published in the Daily Mail. He also 
produced some verses. 

Besides his literary work Sir William was at one time 
a frequent lecturer. He read papers before the Royal 
United. Service Institution, and the Institution of Naval 
Architects. The last of these was entitled “ Recent 
Scientific Developments and the Future of Naval War- 
fare.” In this he severely attacked the personnel of the 





Navy; the concluding paragraph began as follows :— 
“ While, in short, the matériel has been improving yearly, 
the personnel has been assuming more and more the 
character of a penny-wise-and-pound-foolish makeshift.” 
Needless to remark, that not in the meeting of the Insti- 
tution alone did this paper create much comment, but it is 
only fair to say that in the discussion which followed 
many Service members agreed with the author's senti- 
ments. 

In 1891, Sir William served upon the Arts Committee 
of the Royal Naval Exhibition; in 1892 he was awarded 
the gold medal of the United States Naval Institute; in 
1895 was elected a fellow of King’s College; and in 1896 
an honorary member of the Royal United Service Institu- 
tion. He was knighted in 1902 chiefly, it is said, on 
account of his History of the Navy. He wasa contributor 
for many years to Brassey's Naval Annual, Whitaker's 
Almanack, and other books of reference. He was hon- 
orary advisory editor of the “ Unit Library.” Notwith- 
standing his illness, which he knew from the first would 
prove fatal, he was an indefatigable worker. He possessed 
a wonderful memory and great skill in putting into in- 
telligible form the thoughts and feelings of others. It 
was this ability which drew such attention to his writings 
on naval matters, for it was evident in reading them 
that they originated from actual personal experience of 
Service officers and men. 


WILLIAM EDWARD LANGDON. 


We regret to have to record the death of Mr. William 
Edward Langdon, which took place on Friday, the 11th inst., 
at Westcliff-on-Sea. Mr. Langdon, who was seventy-three 

ears of age, was until recently chief electrical engineer to 
the Midland Railway at Derby. He was educated at the 
Royal Naval School, then situated at New Cross. Shortly 
after the formation of the Electrical and International Tele 
graph Company he became a member of the staff, being 
eventually appointed assistant to Mr.—now Sir—W. H. 
Preece. Upon the transfer of the telegraphs to the State, 
Mr. Langdon was appointed head of the telegraph department 
of the London and South-Western Railway Company. He 
also held an appointment under the Post-office. In 1878 he 
succeeded Mr. J. A. Warwick as head of the electrical depart- 
ment of the Midland Railway, which post he held for twentv- 
five years. He was a member of the Institution of Electrical 
Engineers from its inception, and served on the Council of 
that body foreome years. In 1901-2 he was President of the 
Institution, before which he read many papers. He was the 
author of ‘‘The Application of Electricity to Railway 
Working,’’ and had, it is said, prepared complete estimates 
of the cost of converting the whole of the Midland Company's 
system to electric haulage. He also read papers before the 
Institution of Civil Engineers and the Institution of 
Mechanical Eingineers. 








LAUNCHING MISHAP ON THE CLYDE. 

CoNSIDERING the enormous amount of new shipping, and 
the variety and dimensions of individual ships, launched 
from the stocks of Clyde shipyards year after year into the 
narrow confines of that busy river, it is remarkable with 
what freedom from mishap the difficult work is conducted. 
A hitch of a rather serious character occurred on Tuesday 
of this week at the launching of a vessel from the yard of 
Barclay, Curle and Co., Whiteinch, about a mile below the 
west end of Glasgow Harbour. The vessel was the Van 
couver, 376ft. in length, 49ft. 9in. beam, and of about 5000 
tons gross register, her owners being Gow, Harrison and Co., 
Glasgow. Following upon release in the usual way, the 
vessel glided down the ways until about two-thirds of her 
hull had entered the water when she suddenly stopped and 
remained fast, without apparent cause. As many as six 
steam tugs and a Clyde Trust barge were speedily requisi- 
tioned to attempt to haul the vessel off the ways, and, in 
addition, one of the steel hawsers Was passed across the 
river to the opposite bank and led round a fixture there and 
thence back to a powerful winch in the shipyard. All 
this proved insufficient for the task of hauling the vessel 
off, and the tide receding, left the vessel partly on its ways and 
partly on the bank. Abandoning the attempt the workmen 
took every measure possible to prevent the vessel sustaining 
damage from her awkward position. About half-past nine 
o’clock, when the next tide had risen sufficiently, the vessel 
was successfully floated and taken up the river to Finniston 
Quay. Subsequent examination on the part of the builders 
and on behalf of the owners, it is believed, have shown that 
the vessel is in no way damaged. The mishap, it was made 
evident after the floating of the vessel, was due to a sub- 
sidence of the ground under the ways where they enter 
the water. The yard of Barclay, Curle and Co., as in the 
case of others at Whiteinch, is situated on what was once 
a sandy island called Inchcolm, and as dredging at this part 
of the river has been proceeding of late, a subsidence in 
consequence is not unnatural. This evidently occurred at 
the critical moment, when the resistance and buoyant pro- 
perties of the water on the portion of the hull afloat im- 
posed an extra burden on the ground ways sustaining the 
forward portion of the vessel still on terra firma, and caused 
the sandy ground to ‘‘give,’’ and the ways to become 
depressed and otherwise out of line. Whether or not piling 
had originally been done at the end of this particular berth, 
or of the others, an obvious lesson of the mishap is that 
more thorough attention must be paid to the consolidation, 
by piling or otherwise, of the outer ends of the building 
berths, especially in view of the dredging operations which 
are almost constantly proceeding in order to maintain and 
improve the depth and width of the Clyde. 








Santa Cruz is becoming each year a more important 
shipping port. The total number of vessels entered in the year 
1904 was 3199, with a total tonnage of 3,542,643 tons. These 
figures show an increase of 231 ships and 470,501 tons as compared 
with 1903. The United Kingdom’s share of this increase was 185 
in the number of ships and 224,009 tons in the total tonnage. 
German shipping shows an increase of 61 ships and 180,171 tons as 
compared with tho previous year. French shipping shows a oe | 
off in the number of vessels, but an increase in tonnage of 16,6 
tena, 
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RAILWAY MATTERS, 


AccorDING to a German paper, the Russian Govern- 
ment is using railway sleepers made of leather to determine their 
practicability. 

From the beginning of 1901 to the end of 1904, 
44} miles of road have been constructed in various parts of the 
Island of Corfu. 


A TRAIN which was derailed last Saturday evening 
near Veriora, Spain, was carrying 145 cases of silver, worth about 
two million pesetas, belonging to the Bank of Spain. Several 
cases were broken open by the shock and their contents scattered 
along the permanent way, Almost the entire amount was, how- 
ever, recovered, 


Tur first electric train on the Long Island Railroad was 
run Tuesday, July 18th, from Woodhaven Junction to Flatbush 
Avenue and back. ‘I'wo round trips were made for the purpose of 
testing the clearances of the contact shoes. A speed of 35 to 40 
miles per hour was maintained without difficulty on the elevated 
portions of the line. 


Tue fuel supply for its railways in Central Asia is a 
question of immense importance to Russia, especially as its rail- 
ways in that region are more of a military character than anything 
else, Thus, a ——— has been formed for working the coalfields 
near Pavlodar, on the Irtysh, in the Semipalatinsk territory, north- 
east of Lake Balkash, 


THE total receipts for the London County Council Tram- 
ways have been £145,856 more than in 1903-4, notwithstanding the 
fact that Streatham cable tramways were closed during their recon- 
struction for electrical traction. The exceptionally fine weather 
during the summer, no doubt, accounted to a considerable extent 
for the increased earnings. 


An important and progressive step has been taken by 
the Indian Railway Board in their action regarding block signalling 
on railways. All railways and local administrations have been 
notified that some form of automatic block signalling should be 
introduced, without much further delay, on all railways which run 
more than a very few trains, say, two each way, daily. 


Tue Indian and Eastern Engineer states that anent 
the circular letter addressed to the various railway administrations 
by the Railway Board on the subject of the convenience of third- 
class passengers, the Great Indian Peninsula, in responding, 
suggests that tickets for that class be made procurable at the Post- 
office and ether agencies, and so be within easy reach of the poor 
travelling public, 


Tur railway revenue of New South Wales for the 
financial year amounted to £3,684,016, as compared with 
£33.436,413 in the previous year. The expenditure amounted to 
£2,192,147, as compared with £2,258,940 in the previous year. 
The tramway revenue for the year amounted to £813,569, as com- 
pared with £802,985 in the previous year ; and the expenditure to 
£685,682, as compared with £673,625. 

Tue St. Petersburg Town Council decided recently to 
undertake important tramway construction in the city. The work 
was to be thrown open to public competition, but the Town Council 
requested French, German, and Belgian firms to apply for the con- 
ditions. British and American firms were passed over. It is 
reported that certain British and American firms thus neglected 
have lodged a protest in St. Petersburg. 


AccorDInG to the English Mechanic, a coachman has 
provisionally patented an invention by which every locomotive will 
carry its own signals, which are exhibited on the front of the 
engine. The approach of the train to danger is indicated by a red 
signal at once shown close to the driver's eye. Officials from both 
the Midland and North-Eastern Railways are said to have visited 
the inventor and inspected the apparatus, 


Tue total number of passengers carried and the car- 
miles run during the year 1904-5, on the London County Council 
Tramways, were 164,818,560 and 14,081,397 respectively, or 
41,679,475 and 2,544,863 more than in 1903-4. Of the total 
number of passengers, 35-97 per cent. were carried at 4d. fares, 
{7-10 per cent. at 1d., 9-12 per cent. at 14d., 5-01 per cent. at 2d., 
1-18 per cent. at 24d., and 1-62 per cent. at 3d. The average fare 
per passenger was -97d., as against -93d. in 1903-4, 


THE accounts of the Glasgow Corporation Tramways 
show an income of £764,790, and working expenses £387,167, 
leaving a gross balance of £377,623, an increasd over the preceding 
year of £10,352, After providing for interest, £49,906 ; sinking 
fund, £46,919 ; depreciation and renewals, £81,114; and a pay- 
ment of £25,000 to the common good fund, in lieu of street rent, 
there is a net balance of £93,298, of which £68,500 has been put to 
special depreciation, and £24,798 to general reserve, 


In the past six months the amount paid by the North- 
Eastern Railway for wages was over £1,290,000. This is exclusive 
of ‘‘salaries,” when the comparatively limited sums paid as salaries 
are separately stated. It is also exclusive of the sums paid for 
wages in such items as ‘‘repairs” of stations, buildings, &c., for 
which only the total sums paid are given. The sums paid as 
wages—included in the £1,290,000—for the working, repair, and 
renewal of locomotives is about £377,000 for the six months. 


At the recent half-yearly meeting of the North-Eastern 
tailway Company, the chairman remarked that he had nothing very 
new to say about the electric train working at Newcastle. They now 
had had a year’s working, and they found that passengers had in- 
creased by 20-9 per cent., and receipts by 17-6 per cent., as compared 
with the last year of steam working. He thought they might 
justly say that, after a year’s working, the electrification of the 
suburban lines showed an increase of revenue, and that they had 
proved a convenience to the public. 


Tar Humber Commercial Railway and Dock Company 
has decided to construct a new dock at Immingham, near Great 
Grimsby. This dock will have a water area of about 42 acres, and 
there will also be a lock and entrance from the river Humber, 
entrance jetties, river embankments, drain diversions, and other 
contingent works. A double line of railway, about 44 miles in 
length, commencing by a junction with the New Holland branch of 
the Great Central Railway at Ulceby Station, and terminating near 
the site of the new dock, will also be constructed. 


Tue chief engineer for the maintenance of way of the 
Pennsylvania Railroad makes the following objections to the use of 
steel sleepers :—(1) Increased expansion and contraction in all parts 
of the track ; (2) they weigh about one-half as much as wooden 
ties, and do not make heavy enough track ; (3) the connection 
of metal and metal between the rail and the tie is very detri- 
mental ; (4) they are noisy ; (5) they have not the elasticity or 
cushion that a wooden tie has ; (6) they cost more ; (7) they could 
not be used where our automatic signals are used, because they 
would make a connection between the rails. 


WirH a view to allaying the popular discontent in 
Poland, the authorities have shown less rigour of late with regard 
to the use of the Russianlanguage. The authorities of the Warsaw 
and Vienna Railway decided to use Polish as the official language 
of the railway. However, the Russian Minister. of Ways of Com- 
munication has rejected the proposal, and Russian is to be used on 
all documents connected with thisimportant railway. This decision 
cannot but lead to trouble, and the foreign shareholders, it is 
rumoured, intend to — to the Russian Government, as any 


NOTES AND MEMORANDA. 


AN application has been made for a licence to prospect 
for petroleum in the Irrawaddy Valley, where the Singu River 
joins it. 

Accorpinu to Engineering Record, sulphates of iron 
and lime are to be used as coagulents at the New Orleans water 
purification works, instead of sulphate of alumina as originally 
proposed, 


BESIDES an up-to-date tramway service Singapore is to 
have an automobile omnibus service. The ormnibuses are to be 
12 horse-power double deckers, capable of carrying thirty-two 
passengers each. 


Tue United States Canal Jsoard has decided that the 
locks of the 100,000,000 dol. barge canal system shall be 45ft. in 
width, and 12ft. deep instead of the original plans, which provided 
for locks 28ft. wide. 


At the beginning of the present year Poland had 
8469 industrial establishments with a total yearly production of 
goods to the value of £3,325,000. The number of workmen 
employed was 298,730. 


Oit shales of considerable extent have been discovered 
in the Uitenhage district, 40 miles west of Port Elizabeth and also 
in the Riversdale district, about 20 miles south of that town. A 
syndicate has been formed at Johannesburg to exploit these 
discoveries, 


Ir is reported from St. Petersburg that the conference 
at the Ministry of Finance to consider the question of a reduction 
of the export duty on petroleum recently held its last sitting. The 
majority of the members decided in favour of an immediate reduc- 
tion of the duty. 


WE hear that M. Serpollet, the French builder of fast 
automobiles, is proposing toconstruct a car which shall have a weight 
of only 330 Ib. without the generator or boiler, and which will 
develop over 200 horse-power. It is expected that this will achieve 
a speed of 125 miles an hour. 


THE output of mercury in Tuscany in 1904 amounted 
to 355 metric tons, valued at about £80,000, and the indications 
are that it is likely to increase, The most important mine is Siele, 
near Castell, Avzara, Other mines have recently been opened at 
Badia, San Salvadore, and at Montebruno. 


AccorpinG to a United States Consular Report, a new 
source of obtaining rubber has been discovered in Brazil. The 
tree is of the same class, as that from which the older supply is 
obtained, and the quality of rubber in both cases appears to be 
about the same, ‘lhe new tree has been called the Sapium. 


THe Engineering and Mining Journal states that, 
according to a recent consular report, natural gas has been dis- 
covered at Yamachiche, Quebec. The flow started when the drill 
had been driven down about 280ft., and was so strong that it 
forced the string of tools out of the well. Natural gas is already 
used for fuel at St. Genevieve, in the same district. 


Tur Building News says that the floorings of many of 
the largest buildings in Vienna, including those for the new Post- 
office and the new Chamber of Commerce, are almost entirely of 
reinforced concrete, while the piers and floors of some warehouses 
just erected for the firms of Gerngross and Zachirl are likewise 
constructed of armoured concrete, 


Tue Langsett reservoir, which belongs to the Sheffield 
Corporation, and which has just been put into service, has an area 
of 120 acres, and a capacity of -1,400,000,000 gallons. The dam is 
1200ft. long, with a bottom width of 700ft., and a top width of 
26ft. The total yield of the watershed is about 11} million 
gallons per day, of which 44 million gallons are compensation 
water. 


An electrically-driven oil boat, 245ft. long, 32ft. beam, 
and rated at 1100 tons, has been built for the Russian oil trade, 
using three Diesel oil engines for the production of power, which 
is transmitted electrically to motors operating the propellers. The 
engines are placed amidships, and the oil tanks forward and aft. 
The entire control equipmént for the motors is situated in the 
pilot house, thus doing away with all signalling apparatus to the 
engine room. 


A NEW salvage steamer has just been built by Messrs. 
Ramage and Ferguson, of Leith, for the East Coast Salvage Com- 
pany, Limited. The steamer has been named, curiously enough, 
the Wrecker. The vessel is 140ft. long, 30ft. beam, and 13ft. hold. 
She will be propelled by twin-screw engines, and, when completed, 
will be, it is claimed, the most powerful and efficient salvage 
steamer in the United Kingdom. Her steam-pumping power will 
be fully 4000 tons per hour, 


Recent tests on the corrosion of boiler tubes, says 
Tron Age, were made by forcing air through tubes made wet with 
distilled water. In sixteen weeks the loss in weight was 0-315 
gram per square inch. When the water was made alkaline the 
loss in the same time was reduced to only 0-0997 gram, or less 
than one-third of the former loss. This points to the conclusion 
that if water in a boiler be made slightly alkaline the corrosion of 
the tubes may be minimised. 


A STARTING device for a gas engine has recently been 
patented. Superheated steam is used as the motive power. The 
starter contains a series of coils of pipe of small size which aggre- 
gate about 60ft. of heating surface. A pint of water is injected 
into these coils by a small force pump, and within ten seconds is 
converted into steam at a pressure of from 100 1b. to 1000 lb., as 
desired. There is no reservoir, and the steam is released auto- 
matically into the gas engine cylinder before it reaches the tested 
capacity of the starter. 


Tue Scientific American states that about 100,000,000 
dols. (£20,551,000) worth of farm machinery is made and sold each 
year in the United States. It is said that fully one-half of this 
goes into the hands of men who do not know how to select it wisely 
or to keep it in proper condition. The waste which results runs 
into millions of dollars annually. In addition, implement manu- 
facturers lose large sums in making and attempting to introduce 
machinery unsuited to the work it is intended to perform, with a 
resultant loss to both farmers and manufacturers. 


A REINFORCED concrete chimney 300ft. high has recently 
been completed near Tacoma, Washington. The inside diameter 
is 18ft, from bottom to top, and at the bottom is an opening or 
smoke arch 10ft. wide and 2sft. high. Fora height of 90ft. there 
is a double shell, composed of a Yin. outer wall and a Sin. inner 
wall, separated by a din. air space, with air inlets at the bottom. 
At 90ft. there is a collar with expansion joint, and above this there 
is a single shell 7in. thick, At the top there is a lead lining toa 
depth of 20ft., and this is extended over the cap or coping. 


A LARGE concrete dry dock has just been completed at 
the Boston Navy Yard. A report has been received by the Bureau 
of Yards and Docks of the Navy Department that the dock is 
ready for its official test, and the armoured cruiser Maryland has 
been designated by the Department as the ship which will be 
placed in the dock during the test. It is believed that the dock 
will meet all the requirements of the service. It is constructed 
after the most approved ideas, and will be capable of receiving 
ship in the United States Navy. It is 750ft. long by 101ft, Sin. 
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interruption of the traffic would lead to serious losses, 












MISCELLANEA. 


Tue United States consumes about 48 per cent. of the 
world’s production of tin. 


Ir has been decided that the Automobile Club of Great 
Britain and Ireland will not challenge for the Gordon Bennett 
Cup next year. 


We understand that Sir John Wolfe Barry has 
resigned his membership of the Council for External Students of 
the London University. 


Tue Latin-American Scientific Congress was opened at 
Rio de Janeiro, on August 7th, delegates from all the South 
American republics being present. 


Numerous manufacturers in Russia have informed the 
Ministry of Ways of Communication that owing to the lack of 
coal they will be compelled to close their works very soon. 


It is said that as a result of the great success of the 
timber trade, Delagoa Bay has become so encumbered that cargoes 
have had to be diverted to Durban on account of fire risks. 


THE Royal Institute of British Architects will meet 
in Newcastle in October next. Mr. Arthur B. Plummer is the 
honorary secretary of the local Northern Architectural Asso- 
ciation, 


Accorpinc to Fairplay, it is announced from St. 
Petersburg that the firm of Sir W. G. Armstrong, Whitworth and 
Co, has been entrusted by the Russian Government with the task 
of constructing a new shipyard at Riga. 


Ow1nG to the bursting of a water tank on Saturday at 
Hatton, owned by the Potteries Waterworks Company, a large 
number of people in the Potteries towns and Newcastle-under- 
Lyme were without water for about thirty hours, and great incon 
venience was caused. 


Ir was resolved, et a recent meeting of the Motor Van 
and Wagon Users’ Association, to make further inquiries with a 
view, if possible, of obtaining a standard set of rules as regards 
the admission of petrol and steam wagons in the various docks of 
the United Kingdom. 


AccorDInG to the United States Army and Navy 
Journal, President Roosevelt hag authorised the statement that 
for the present the Panama Canal will remain under the War 
Department. A transfer of the Canal to the Department of State 
had been contemplated. 


Tue British Consul at I-Chang says that no steps have 
been taken with regard to the navigation of the Upper Yangtze 
during the year, except the building of a tracking path through 
the gorges. The Chinese authorities are considering the question 
of constructing a railway to Ssuch’uan. 


Ir is reported from Toulon that the second of the four 
torpedo destroyers being built for the Russian Government was 
successfully launched last Monday in the presence of the Russian 
commander. The remaining two vessels are expected to be ready 
one in September and one in October. 


Honekone has hitherto been spoken of as the third 
shipping port in the world. The figures for 1904 are not yet avai!- 
able, but the official returns of vessels entered at London, 
Hongkong, and New York in 1903 are:—London, 10,958,739 
tons ; Hongkong, 10,783,502 tons ; and New York, 9,371,545 tons. 


Tue Navy Department at Tokio has announced the 
successful floating of the Russian cruiser Variag, which was sunk 
by the Japanese at Chemulpo. In view of the difficulties that 
were encountered in the operations, the news has evoked a strong 
feeling of general satisfaction. The Pallada also is reported to have 
been raised at Port Arthur. 


On the occasion of the fiftieth anniversary of the open- 
ing of the St. Nicolas Salt Mines at Varangeville, France, a 
banquet was given id the subterranean vaults of the mine, the 
walls, ceilings, and floors of which were of solid glistening white 
salt, which scintillated like diamonds under the light from a 
thousand electric arc lamps. 


SpPzAKING at a recent meeting of the Cheshire County 
Council, Mr. C. B. Davies said that he had seen one cure for the 
dust caused by motor cars in the town of Droitwich. It consisted 
simply of salt scaled off the saltpans, ground fine, and spread over 
tne roads. It certainly prevented the dust from rising. In Droit- 
wich it was a remarkable cheap experiment. 


Tue American shipbuilding statement for the fiscal 
year ending June 30th, which has been prepared by the Bureau of 
Navigation at Washington, reports that 800 vessels of about 
150,000 tons, both steam and sail, were constructed in the United 
States. This is upwards of 25 per cent. less than the aggregate 
new tonnage output in the previous fiscal year. 


Tue leading dry-docking and ship-repairing firms on 
the Tyne are said to be combining with a view of securing a reduc- 
tion, or some more equitable graduation, of the dues charged by 
the River Tyne Commission on vessels coming to the river for 
repairs or for bunkers. The present rate is 2d. per ton net 
register, and this, it is contended, is much too high. 


Ir is reported that a vast landslip occurred at Spence’s 
Bridge, on the Canadian Pacific Railway, last Monday. About 
thirty persons were killed, most of them being Indians, An 
express train had just passed Spence’s Bridge safely when the 
disaster occurred. The Thompson River was completely blocked 
by the fallen earth, and the water flowed back, covering the rail- 
way and destroying the village. 


Tue British Consul at Martinique says that British 
shipowners should try to secure the sugar freight from that 
island to France. An Austro-Hungarian line of freight steamers 
has arranged to call monthiy at Martinique during the crop 
season of 1905, taking carge for Marseilles. A British line has 
contracted to carry a small quantity to Havre. The British 
share of the carrying trade is not as large as it should be. 
This is much more apparent in the case of exports, which are 
practically all carried in French and Italian ships, 


Spectra facilities, says Ice and Cold Storage, have been 
provided at the Canada Docks goods station of the London and 
North-Western Railway, Liverpool, for icing refrigerator cars, of 
which many are employed in the vicinity, dealing with the heavy 
meat traffic of the docks. At one point in the large yard the line 
lies so far below the level of the yard that the tops of refrigerator 
cars are a little lower than the surface of the yard. A platform 
covered by a light roof has been constructed in such a way that 
cars on the metals below can be readily iced from the platform, 
the ice being simply shot down into the pockets of the cars. 


Tue Metropolitan Water Board have decided to make 
application to the Local Government Board for sanction to borrew 
£125,000 for the construction of new filter-beds in the southern 
district ; £160,000 for the completion of the Honor Oak reservoir ; 
£5500 for the construction of certain engine and boiler-houses at 
Selhurst ; £70,000 for similar work at Walton ; £7000 for the con- 
struction of a covered reservoir at Southfleet ; £29,700 for new 
filter-beds and other works in the western district ; £27,987 for 
main laying in the same district ; and £289 5s. for the erection of 
fencing along the banks of the New River at Winchmore Hill, 
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SUBSCRIPTIONS. 


Tux Enutnger can be had, by order, from any new! t in town od 
country, at the various railway stations ; = it can, if preferred 
supplied direct from the ce on the f ellowing terms (paid Z 
ed vance): — 

Half-yeariy (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) . £1 98. Od. 


Ciors Keavine Caszs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, au extra charge of two shillings and sixpence per annum 
will be 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Su bers paying in advance at these rates 
will receive Tue Encinggr weekly and post free. Subscriptions sent 
by Pust-office Order must made payable to Taz Enoinger, and 
accompanied by letter of advice to the Publisher. 


Tain Paewr Copizs. Tack Paper Copizs. 


Half-yearly .. .. £0188. Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly o- «- £1168. Od.| Yearly .. £2 Os. 6d. 
e difference to cover extra postage.) 
ADVERTISEMENTS. 


4 The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 108. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject te this condition, 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department oy the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addrzssed to the Bditor of Tam ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 
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PUBLISHER'S NOTICE. 


With this week's number is is issued, as a Supplement, the repro- 
“due tion of a Micrograph ofa Section of Orystallised Wrought Iron. 
Every copy as issued by the Publisher ‘includes a copy of this 
Supplement, and subscribers are requested to notify the fact should 
they not receive it. 
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TO CORRESPONDENTS. 
sa In order to avoid trouble and confusion we find it necessary to inform 
ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be ones > their destination. No 
of communications which do not comply with these 


4 All letters intended for insertion in Tom Encinmer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for lication, but as a proof of good faith. No notice 

whatever can be of anonymous communications. 

4 Wecannot undertake to return drawings or manuseripts ; we must, 
therefore, request correspondents to keep copies. 


Unions. —There are several books on Trade Unions, but that by Mr. and 
Mrs. Webb is far and away the best. A second edition in a single 
volume appeared a couple of years or so ago. 

R. 8. (Huddersficld).— You have in mind, no doubt, Professor Langley’s 
experiments. made in America several years ago. ‘The apparatus used 
and the curious results obtained are described in a volume called 
‘* sérodypamics.” ‘The whirling table princivle is a very old one; 
Pri fessor Langley’s was chiefly remarkable on account of its great size 
and the ingenious recording devices used with it. 


J. 8. (Salford)—We must assume the I'quid ammonia to be under 
pressure snd a not unusual pressure in the cylinderis 901b persquare 
inch at 60 deg. Fah. Ove cubic foot of ammonia at 90 Ib. pressure and 
60 deg. Fah. weighs £9-28lb. The volume of 1 lb. of ammonia €x- 
panded to atmosphere = 2-851 cubic feet at 60 deg. Fah., so that one 
cubic foot of ammonia at 90 Ib. pressure expanded to atmospheric 
pressure at 60 deg. Fah. = 89-28 x 2-85 = 111-94 cubic feet. 


W. H. A.—Since the density of watcr increases with its depth, a body 
may be loaded so that it will float at any desired depth. To bring the 
fact home, imagive a body which would float in salt water but si: k in 
fresh water If, then, you baa a vessel containing a briny solution below 
with fresh water above, the body would sink through the fresh till it 
floated on the salt water. Uepth has the ssme effect in increa-ing the 
density as salt has. British submarines have a reserve of buoyancy 
which tends to take them to the surface, and they are ouly kept under 
hy the effect of their submerging rudders. Other submarines have 
been provided with horiz »ntal propellers for submerging purposes. 


ERRATA. 


LINKS IN THE BisTORY OF THE STEAM ENGINE. 


Page 120, col. 8, eighth line from bottom, for “ induction” read “ educ- 
tion.” Page 181, col. 1. eleventh line from bo tem, for “ pipe” read 
“buoy ” Frage 181, col. 2. thirteenth line from bottom, for “ cask" read 
* cock. 


THE ENGINEER. 


AUGUST 18, 1905. 

















THE HALL ROAD COLLISION. 


Two correspondents expressed last week in our 
columns dissent from the view which we have 
taken, that all that could be done to secure safety 
in the working of the Liverpool and Southport 
Railway had been done by the Lancashire and 
Yorkshire Railway Company. On the one hand, 
we are told that the use of a green flag should not 
be permitted ; and, on the other, that facing points 
should be prohibited. Concerning the latter argu- 
ment it is enough to say that the facing points as 
such had nothing to do with the matter. Facing 
points are objectionable in that trains running over 
them at speed are liable to derailment, for reasons 
well known. They constitute a weak place in the 
permanent way; but under certain circumstances 
there is no practicable alternative. Concerning the 
use of the green flag there is more to be said, 
because to that principally, if not entirely, was the 
catastrophe due. 

Two principles have been advocated for working 
railways. According to the first, full responsibility 
for everything is placed on the signalman and the 
driver. No provision for interlocking points and 
signals is made. Incessant vigilance is obtained 
by a sense of overwhelming responsibility. Every- 
thing deperds on the memory and the watchfulness 
of the signalman. If he makes a mistake ruin and 
death ensue, therefore it is argued he will not suffer 
sleep or failure of memory or any other thing to 
overcome him. Toa considerable extent the prin- 
ciple is carried into practice in the United States, 
the train despatcher controlling the movement of 
trains as he pleases, we know with what results. In 
this country traffic was worked in absolute reliance 
on the signalmen for many years. Finally this was 
abandoned, and the interlocking system came into 
use. According to the second principle, all signalling 
would beautomatic to the fullest extent. There would 
benosignalmen; their places would betaken by fitters 
and electricians, whose duties would consist in keep- 
ing all the automatic mechanism in order. In this 
way accidents due to mental aberration, or in- 
competence, or forgetfulness, would be entirely 
avoided. 

In this country, at all events, we have numbers 
of men in authority who have made the working of 
railway traffic a life-long study. They know all that 
is to be known about its difficulties and perplexities. 
They understand what can be aimed at, what can 
be done, and what cannot be done. They perceive 
the necessity for compromise. They are constantly 
in consultation with each other; and the broad 
result is a system and detailed method of working 
which has made the conduct of British railway 
traffic the safest in the world. This system is in 
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effect a combination of the two principles which we 





have described. On the one hand, we have 
mechanical automatism ; on the other a sufficient 
amount of interference is permitted to secure the 
presence of a modified responsibility. This inter- 
ference is an absolute necessity, for a reason which 
ought to be obvious, but evidently is not. The 
virtue and the defect of automatism is that it 
depends for its operation on the absence of a break- 
down in any detail. A defect, however small, will 
throw the working of a vast network out of gear, 
and may introduce risks of a very serious nature, 
while certainly bringing about grave inconvenience 
to the general public. Thus itis that by survival 
of the fittest it has come to pass that a certain 
amount of discretion is left with a signalman, who 
can override signals and rules and do that which, 
while facilitating traffic, need nct introduce any real 
risk whatever. To take oneof the simplest possible 
examples ; when a signal wire breaks the semaphore 
flies to danger. Now, wires will break, and they 
cannot be repaired, especially in out-of-the-way 
country places, in a moment. Under these circum- 
stances the use of a green flag by the signalman 
is not only permissible, but essential to the conduct 
of traffic. The running of trains on a great line 
cannot be stopped because a wire has broken. No 
matter what purists may think, traffic managers 
know that the use of the green flag is quite unavoid- 
able, and so long as it is used with discretion it can 
cause no risk. 

The Hall-road collision was not due to the green 
flag nor to the facing points, but tothe action of the 
signalman. We have heard it said that there ought 
not to have been an empty train on the siding, and 
that main lines should always run through without 
points or crossover roads of any kind. Suggestions 
of this kind may be made by the score. They may 
be all summed up in one which will secure absolute 
immunity from railway accident. It is simply not to 
have any railways at all. In point of fact, there are 
certain conditions essential tothe working of arailway 
introducing risk, and these are entirely unavoidable. 
So far, no one has succeeded in doing without 
responsible signalmen to work points and sema- 
phores; and responsible drivers and firemen and 
guards to look out for signals and act on them. The 
use of a green flag is not in itself reprehensible. 
The most that can be said is that it indubitably 
demands competence, memory, and a clear under- 
standing of his responsibilities on the part of the 
signalman, and the very colour of the flag means 
caution. The fact that the signals being against 
him, a driver is flagged on, indicates to him that 
something unusual has taken place, and he ought to 
act accordingly. Until the Board of Trade inquiry 
is over and all the facts have been made public it 
would be wrong to comment in any way on the 
action of the driver of the Southport express. All 
that it is safe or correct to say is contained in the 
signalman’s admission, that he thought his signals 
were out of order, forgot that the points were open, 
and used a green flag. It compromises no one 
to add that it would have been right under the cir- 
cumstances to continue the running of the express 
with great circumspection. 

We must, we fear, continue to dissent from our 
correspondents, and hold that facing points did 
not cause the collision, and that the use 
of the green flag cannot be dispensed with 
while railways continue to be worked. The move- 
ment of trains must be controlled by men, and so 
long as men can exercise control so long will a 
certain amount of risk be incurred. Infallible self- 
regulating mechanism does not exist. Men who 
will never make mistakes have yet to be born. All 
that can be done is to diminish risk; to eliminate it 
altogether is impossible. Opinions may differ as to 
whether the green flag ought or ought not to be 
used ; but the ; great weight of the most competent 
opinion that can be had is not only in favour of the 
green flag, but convinced that, whether it is or is 
not objectionable, it is certainly unavoidable; and 
with this view we are in accord, because there are 
no more competent authorities than those who put 
green flags into signal-boxes, and crossover roads 
into junctions. 


RAILWAYS AND RATING. 


AN examination of the accounts of the principal 
English railway companies for the first six months 
of the present year does not afford very pleasant 
reading either for the directors, who are responsible 
for them, or. for the shareholders who look to the 
boards for the promotion as well as for the protec- 
tion of their interests. The speeches delivered by 
the chairmen of the companies at the half-yearly 
meetings have only served to emphasise the 
unfavourable position of affairs recorded by the 
accounts and dividend announcements. Generally 
speaking, most of the companies have been com- 
pelled to report a reduction in the net revenue, if 
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not in the amount of the dividend, and although 
these results are largely attributed to the compara- 
tive slackness in trade and the diminution in the 
spending powers of the public, there sre other 
factors which come under consideration at the 
moment and are becoming an increasingly serious 
matter to the railway companies as a whole. On 
the one hand, we find the railways, except per- 
haps in the case of extension lines where business 
must of necessity be specially cultivated, 1.educing 
the mileage run by goods and mineral trains by the 
transportation of a greater paying load per train, 
while, on the other, every effort is being strained 
to promote the passenger traffic by enhancing 
the facilities afforded to the public for journeying 
from one place to another. Notwithstanding these 
endeavours, the general results for the past half 
year have been unfavourable, and any hope of an 
improvement with a continuation of existing ¢eon- 
ditions would appear to be out of the question. 
Among the factors which, apart from the situation 
of trade and industry—which will always be subject 
to variations according to the law of supply and 
demand, and the influence of foreign competition— 
militate against the railways, are the rivalry of the 
electric tramways, and an increase both in the rates 
and assessments, or a higher rate poundage, and a 
threatened augmentation in the assessment. The 
competition of the electric tramway services, the 
effects of which will probably be accentuated in the 
course of time, has assumed such large proportions in 
the past two or three years that it is becoming a 
somewhat stale subject, although it is none theless a 
serious menace to lccal passenger traftic on railways. 
But the rating question, which has not hitherto 
attracted so much attention, has now developed to 
such an extent as to constitute a danger to the pros- 
perous working of the railways. 

It is quite immaterial whether the rating problem 
is approached from the metropolitan point of view 
or from that of the provincial towns and districts. 
The result is the same, that is to say, higher rates 
and attempted increasing assessments, although 
the gravity of the situation is apparently of a less 
pronounced character in the provinces than in the 
London area. But the mischief in some parts of 
the country is aggravated by the fact that the 
rating authorities in some cases are also the owners 
of the tramways. Thus it happens that while, on 
the one hand, the municipal tramways seek to divert 


local traffic from the railways, the same local 
authorities, on the other, also endeavour to impose 
greater financial burdens upon the railways by ad- 
vancing the rates and trying to increase the assess- 


ments upon which the rates are levied. It is not a 
question of adding insult to injury, but it seems to 
be reaching this stage. The fact that the directors 
of the railway companies are becoming alive to the 
responsibilities of the situation is clearly shown by 
the speeches delivered by the chairmen in the past 
fortnight. For instance, at the meeting of the 
Great Western Company, Mr. Alfred Baldwin 
stated that the rates and taxes showed an increase 
of over £18,000 in the half year, and the amount 
thus paid by the company in the six months was 
£300,000, or just under 2 per cent. per annum on 
the ordinary capital. The augmentation, the chair- 
man added, was almost entirely due to increased 
poundages, and not to increased assessments. The 
London and South-Western Railway, as Sir Charles 
Scotter informed the shareholders, has been com- 
pelled to pay an additional sum exceeding £11,000, 
the total for the half year being £134,000. At the 
meeting of the Great Eastern Company, Lord Claud 
Hamilton, in referring to the large increase in rates 
and taxes, stated that the actual amount paid was 
£154,000, or over 2 per cent on the ordinary capital 
for the year, and a further increase of £5000 is 
expected under the same head for the current year. 
Among others, the London, Brighton, and South 
Coast Railway records the payment of nearly £5000 
in excess of the corresponding six months; the 
Lancashire and Yorkshire Railway an increase of 
£10,000 ; the South-Eastern Railway an advance of 
£3500; the Great Central Railway £4000; the 
London, Chatham, and Dover Railway £3500; and 
the Central London Railway an increase of £500; 
while the Metropolitan Railway, and other railways 
both in London and the provinces, have also been 
drawn upon by the rating authorities for larger 
sums for rates than in the preceding half years. 
‘The enhanced financial charges imposed upon the 
railways by the higher poundage of the rates repre- 
sent an unsatisfactory feature which promises to 
become aggravated—at all events, in the metropolitan 
area—by reason of the quinquennial re-valuation 
which is now in progress, and which threatens 
further to hamper the operations of the railways 
owing to the determination of a number of the 
London local authorities to increase the assessments 
on railway property. Figuratively speaking, the 
railway companies in general are up in arms against 


the prospective higher financial burdens. The 
London and South-Western Railway Company has 
resolved to fight against the perpetual increased 
assessments, the Central London Railway Company 
has decided to bring the question before the Courts 
in order to ascertain whether any remedy for the 
increased assessments exists under the law as it 
stands at present, the Metropolitan Railway Com- 
pany has arranged with the different authorities for 
the postponement of the re-valuation question until 
the conversion of the railway to electric traction has 
been entirely completed, and the London, Brighton, 
and South Coast Railway Company intends to 
appeal in every case where the imposition of exces- 
sive assessments is sought. These and many other 
instances reveal the determination of the companies 
to resist the schemes put forward by the rating 
authorities. In London a certain amount of the 
increase in rates and assessments is due to local 
extravagance, and a campaign is being organised 
with a view to secure the election to the local 
borough councils of men who will pledge themselves 
toa policy of economy. Unfortunately, however, 
a large portion of the money derived from the rates 
passes into channels which are beyond the control 
of the assessment committees of the borough 
councils—as, for instance, the London County 
Council, the Metropolitan Asylums Board, the 
Poor-law Guardians, and the Commissioners of 
Police. These bodies simply demand whatever 
they like, and the borough councils have to arrange 
the rates accordingly, and ¢ollect the money ; they 
have no alternative but to comply. In these circum- 
stances the only course for the railway companies 
to adopt is to contest the assessment decisions in 
the law courts, and if they are successful so much 
the better for the companies, but so much the worse 
for the other ratepayers, who will be drawn upon 
to provide an additional sum of money exactly 
equivalent to the amount from which the railways 
may obtain release. 


HEAVY FIELD GUNS. 


THE possibility of using heavy guns for field 
artillery first attracted attention during the Boer 
War, and although at the time there was much 
difference of opinion as to the necessity and advisa- 
bility of providing batteries of guns which could not 
be moved as swiftly and easily as the field pieces 
then in use, it is scarcely too much to say that 
there are now few, if any, artillery officers who do 
not look upon the 6in. field gun as the arm for 
which they are waiting, and with which they ex- 
pect to be provided. That they are likely to see 
the realisation of their hopes is not to be gainsaid. 
The whole history of ordnance is the overcoming 
in one decade of the difficulties which appeared 
insurmountable in its predecessor. There has been 
in the past improvement and progression without 
check or halt, and it is not unsafe to assume that 
the future has in store advances only less in degree 
than those of the past because perfection bas been 
more nearly approached. 

The question of the heavy field gun has been 
revived by a letter from Lieut.-Colonel C. C. 
Townsend of the Guo Factory, Madras, to which 
the Times of Monday gives prominence. Lieut.- 
Colonel Townsend’s review of the subject turns 
largely upon tactical problems, and there we cannot 
follow him; but he also touches upon points 
of a technical kind and raises several problems which 
are worth consideration. He considers only a gun 
of a calibre as great as 9-2in., and we think in that 
he is mistaken. The 9-2 gun and its mounting 
weighs some 60 tons, of which the piece itself, a 
mass which cannot be divided to increase its porta- 
bility, occupies some 25 tons, a formidable weight 
indeed to transport over unmade or bad roads and 
rough country. Now a 6in. gun with excellent bal- 
listics could be made for a weight of 64 tons, with a 
carriage of about the same or less weight, and with 
a range not far short of that which would be given 
by the 92 gun. The actual figures for British guns 
of the two calibres are for the larger, a projectile of 
380 lb., with a maximum range of 13,800 yards, and 
for the smaller a shell weighing 100 lb., carried 
12,000 yards. From what Lieut.-Colonel Townsend 
has written, and from the discussion which took place 
during the war six years ago, we gather that the 
soldier asks for long range rather than for a heavy 
projectile, and that, if it was a question of sacri- 
ficing one or the other, it is the latter which he 
would forego. Briefly, he finds it better to be out- 
metalled than out-ranged, and, indeed, except 
for siege purposes, it is difficult to see what 
advantage great weight of projectile would confer. 
The main object of the field gun is to throw 
shrapnel to check or dislodge men, and probably 
the 6in. gun would be little, if any, less effective 


a 


case than the other. If we add to this that the 
useful life of the smaller gun is much longer than 
that of the larger, and that the weight of ammuni. 
tion is about one-fourth, a very strong case can be 
made out for the 6in. as against the 9-2in. gun, 
On the other hand, the Gin. gun has, as has been 
shown in the navy,so many advantages over the 
4°7 or Sin. guns, that the extra difficulties pre- 
sented by it are worth surmounting, if possible. 

Lieut.-Colonel Townsend has discussed possible 
means of transporting heavy guns in the field, but 
he has left untouched a point equally worth con. 
sideration. Is it possible to reduce materially the 
weight of ordnance for special purposes? It is 
matter for field officers to decide, but it appears 
probable that in few actions could such eye] 
country be selected that the field guns would 
ever be called upon to act at a greater range than, 
say, 5000 to 6000 yards. A gun, therefore, having 
tbe maximum range of twice that distance is far 
more than sufficiently powerful for the discharge of 
sbrapnel, which is effective if the burst takes place 
at a velocity of 400 f.8. There seems, therefore, good 
reason for thinking that a short 6in. with an initia] 
velocity of, say, 2000 f.s., might be valuable in the 
field. Such a gun we have in our 6in. Mark \., 
which ranged 10,000 yards, and weighed only 5 tons. 
But it is not impossible that a still lighter and 
shorter gun giving equal muzzle velocity can be 
built. Mr. Longridge, the inventor of the wire- 
wound gun, maintained that much higher pressures 
than were generally used in guns at the time he 
wrote were practicable. Pressures have advanced 
considerably since then--our latest 12in. guns de- 
veloping an initial pressure of 18 tons per square inch 
—but we are still within the safe limits, and with 
the improvements in steel which are daily taking 
place, there seems no reason why in a few years 
bin. guns standing 20 or even more tons per square 
inch initial pressure should not be built. Muzzle 
velocity might then be obtained with less length 
than now, and with proportionately less weight. 
Thus there seems reason for believing that the (in. 
field gun may one day be accepted not only as the 
standard size, but may in its turn be regarded as 
small and antiquated. 


GLASGOW TRAMWAYS. 


However much we may feel that the work might 
have well been left to private enterprise, there can 
be no question, judging from its own report, that 
the Corporation of Glasgow has so far made a 
success of its tramways. A copy of the annual 
report to the end of May last has just reached us. 
In it we see that during the year the total income 
was £764,790 16s. 8d., and the working expenses, 
including general repairs and maintenance, were 
£387,167 9s. 2d., leaving a balance of £377,623 7s. 6d. 
to be carried, with the addition of £3113 5s. interest 
on surplus revenue, to the net revenue account. 
The proportion of expenses to income works out to 
some 50} percent. Let us for a moment consider 
what this would mean were the tramways owned by 
a company. To actual working expenses there 
would, of course, have to be added other items of 
expenditure before the sum available for dividend 
purposes was obtained. For instance, we find that 
£5434 3s. 5d. was paid in income tax ; £5080 9s. 3d. 
as rental of the Govan and Ibrox tramways; 
£915 1s. 4d. to the Paisley District Tramways 
Company; and £890 18s. 6d. in parliamentary 
expenses. These amount to £12,320 12s. 6d. Then, 
again, £81,114 13s. 4d. is written off for deprecia- 
tion, and £72,176 19s. 10d. for the permanent way 
renewals fund. Accepting these three items as 
being what a company would allocate for the same 
purposes, we arrive at a sum of £165,612 5s. Xd. 
Subtracting this from the net income 
£377,623 7s. 6d. + £3113 5s. Od. = £380,736 12s. 6d., 
there is a net remainder of, say, £215,124. This 
represents a yield of just over 7} per cent. 
on the gross capital expenditure, which is at 
the present time just over £2,760,000, Glasgow, 
of course, has to pay interest on capital and to 
provide a sinking fund, the two amounting to 
£96,825 13s. 4d.; then a sum of £25,000 is paid to 
the “Common Good” Fund, these provisions still 
leaving £93,298 13s, 6d. The whole of this sum is 
divided between a special depreciation fund, 
£68,500, and a general reserve fund, £24,798 13s. 6d. 
The general result of working may certainly be con- 
sidered as highly satisfactory. There is one point, 
however, which is brought out by the accounts, and 
which may have an influence on the financial 
results of future years. This is, that the average 
receipts per car mile have been gradually going 
down for some years. In the year 190001 they 
were the highest they had ever been, namely, 
11-82d. During the past year they were 10:12d., 
a difference of 1:7d. This meansa sum of £127,100 
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was 17,943,595. Even taking the average of the 
nine years 1895 to 1904 inclusive, which was 
11:27d. per car mile, the year 1904-05 is 1:15d. 
behindhand. The decrease is explained in the 
report as being chiefly due to augmented services 
on all routes. This will undoubtedly account for 
some diminution, but does it explain the constant 
falling off of the last four or five years? 


REFUSE DESTRUCTORS. 

A case which was decided by Mr. Justice Farwell 
on August 12th involved a question of considerable 
interest to local authorities who desire to establish 
refuse destructors in association with their electric 
light undertaking. The facts of the case are 
shortly these. In 1901 the Pontypridd Urban 
District Council obtained a Provisional Order 
enabling them to supply electricity in their district. 
The Order, which was subsequently confirmed by a 
special Act, gave to the Council the usual power to 
acquire a certain amount of land for a generating 
station. Subsequently the Council entered into 
negotiations with and eventually purchased a plot 
of land from the trustees of an estate. Nothing 
was said during the negotiations with the trustees 
as to the intention of the Council to erect a 
destructor, but later the Council applied to the Local 
Government Board for the necessary leave. The 
2oard refused, on the ground that the land had not been 
acquired for the purpose, but suggested that if the 
trustees were willing the required portion might 
be re-conveyed to them and then purchased once 
more by the Council. The trustees refused to 
assent to this course, and eventually the Council 
bit upon the plan of conveying to some third 
person, who re-conveyed the land to them. Having 
done this, the Council proceeded to erec’ their 
destructor. The trustees then brought an action 
to restrain them from so doing. It should be men- 
tioned at this point that by virtue of the Electric 
Lighting (Clauses) Act, 1899, undertakers may 
acquire lands for the purpose of the supply of 
electricity, and may dispose of any lands which 
may not for the time being be required for the pur- 
poses of the order empowering them to supply 
electricity. It was contended on the part of the 
company that the establishment of a destructor 
was authorised by the Provisional Order, which 
iacorporated the provisions of the Act of 1899, 
inasmuch as it was proposed to use the refuse 
as fuel for the purpose of generating elec- 
tricity. Mr. Justice Farwell refused to adopt 
this argument. He held that the establishment 
of a generating station and a refuse destructor 
were entirely distinct, and that they must be so 
treated, and he declined to allow land which had 
been bought by the Council for one purpose to be 
used for another. This decision appears to accord 
with justice and common sense. As regards the 
vendors of the land in question, they were content 
to have it used for a generating station, but they 
might reasonably object to a refuse destructor being 
built upon it. What course, then, is to be adopted 
by local authorities which desire to combine the 
production of electricity with the destruction of 
refuse? They must obtain the necessary powers by 
Provisional Order, and when negotiating for the 
purchase of land must be careful to specify the 
exact purposes for which the land is to be used. 


THE LIGHTING OF VEHICLES. 


Since the appointment of a Royal Commission 
to inyuire into the working of the Motor Car Acts, 
186-1902, considerable activity has been shown in 
what we may call “ official”” motoring circles, with 
respect to the drawing up of various proposals 
intended to be submitted to the Commissioners. 
Last week we published the recommendations of 
the Motor Union, which appear, on the whole, to be 
reasonable. It is not our intention here to criticise 
or even discuss these, but there is one omission of 
considerable importance which we consider it would 
be wise to bring before the committee. This 
omission is the compulsory lighting of all vehicles 
at the rear, and we are glad to see that Mr. Justice 
Kennedy at the recent Liverpool Assizes strongly 
emphasised the necessity ofsuchlighting. Therehave 
fortunately been few accidents due to motors running 
lntv the backs of other vehicles, but this does not in 
the least minimise the danger of such a catastrophe 
taking place in the future. Why a high-speed 
motor vehicle should be compelled to carry a red 
tail light, whilst all other users of the road are 
exempted, we entirely fail to see. It may be argued 
that the powerful acetylene lamps which are used by 
many cars give a sufliciently good light to illuminate 
the whole of the road for some considerable distance 
in front. This,in many cases, is correct ; but we be- 
lieve that there are a large number of motorists who, 
owing to the inconvenience caused by such, and 





the danger of causing approaching horses to shy, 
prefer to use lamps which are less powerful. It 
would be an extremely simple matter to attach 
lamps at the back of all vehicles, and the cost and 
inconvenience involved would be practically negli- 
gible. The danger of carrying lights on vehicles 
containing inflammable goods, such as hay or petro- 
leum, could certainly be obviated without great diffi- 
culty. If the speed limit is abolished or raised—_and 
this will be unquestionably aimed at—then the 
importance of universal rear lights will be even 
greater than it is at present. A car travelling at 
twenty miles an hour covers a distance of very 
nearly 30ft. in one second, and when one considers 
the distance illuminated ahead even by the most 
powerful lamps, it is obvious that slow-moving 
vehicles run considerable risk of being run into, in 
spite of the application of the quickest acting brakes 
available. Clearly, justice must be impartial, and if 
the slowly-moving vehicles are to be protected 
against the dangers of the motor car, it is only fair 
that the danger which the slowly moving and 
unlighted vehicle presents to the motor-car on a 
dark night should also be removed. Of course, in 
making this recommendation we might make an 
exception in the case of vehicles plying only within 
the areas of our well lighted large towns. 


THE FRENCH NAVAL PROGRAMME, 


A summary of the estimates that have been pre- 
pared for the new French programme of naval con- 
structions, which is to form the principal feature of 
the Budget for 1906, has just been presented by 
M. Thomson, Minister of the Marine. The amount 
to be asked for is 325,037,217f., being an augmenta- 
tion of 6,338,969f. as compared with the sum 
devoted during the present year. It will be remem- 
bered that this new programme arose out of the last 
debate on the navy, when the muddled state of 
affairs in the arsenals and shipyards, as revealed by 
the inquiry of the Extra-Parliamentary Commission, 
brought home to the Chamber of Deputies the 
necessity of putting the navy in order. At the 
same time the war in the Far East had convinced 
the naval authorities that they were making a mis- 
take in neglecting the construction of powerful 
battleships in favour of swift cruisers. At the time 
that M. Thomson announced his intention of pre- 
paring a new programme of naval construction the 
former Minister, M. de Lanessan, introduced a Bill 
for the building of 6 squadron battleships, as well as 
a certain number of other vessels. The Superior 
Council of the Marine has gone still further, for it 
has prepared a programme whereby the strength of 
the fleet will be brought up to 5 squadrons of 6 
battleships each, together with 4 battleships in 
reserve, thus making 34 in all. It is also proposed 
to create 5 divisions of 3 first-class armoured 
cruisers with 3 in reserve; and for service outside 
home waters there will be 12 second-class armoured 
cruisers and 6 for reserve or for sending on special 
service. Each squadron will have a scout and one 
vessel in reserve, and there will be a destroyer for each 
squadron battleship and 6 for the Eastern Squadron. 
Tae programme also provides for 109 destroyers, 49 
submarines for coast defence, 82 submarines or sub- 
mersibles capable of engaging in offensive operations, 
and 170 torpedo boats. Compared with the programme 
of 1900 this represents an increaseof 6 battleships, 12 
first and second-class armoured cruisers, 6 scouts, 57 
destroyers, and 93 submersibles or submarines. 
The number of torpedo boats has been reduced. It 
is intended to withdraw from service a number of 
old vessels that are no longer regarded as efficient 
fighting units, and, to bring the navy up to the 
force stated, it will be necessary to construct, before 
1919, 11 battleships, 10 first-class armoured cruisers, 
6 second-class armoured cruisers, 6 scouts, 66 
destroyers, 18 submarines for coast defence, 72 
submarines and submersibles of large tonnage, and 
50 torpedo boats. The battleships will have a dis- 
placement 3000 tons more than the République, 
and they will be much more heavily armed with 
4 guns of 305 mm., 12 of 240 mm., 16 of 75 mm., 
and 8 of 47 mm._ The speed will be 18 knots. 
M. Lockroy objects to the placing of 305 mm. guns 
on the new battleships. He considers that they 
are quite superfluous, since the new types of 
240 mm. guns can discharge a greater weight of 
metal in a given time, owing to their greater 
rapidity of firing, and they are capable, he argues, 
of piercing any armour on modern battleships. 
He would suppress the 4 big guns and replace 
them with 8 of 240 mm. bore, which would have 
the same total weight. The proposals submitted 
by the Minister merely, of course, present the pro- 
gramme in its main lines, and it is hkely to be con- 
siderably modified during the forthcoming debate. 
For the moment it is intended to put on the stocks 
next year 3 battleships, 10 destroyers, and 20 sub- 
marines, these last having a displacement of from 
450 to 500 tons. 





THE ELECTRIC DRIVING OF STAMP 


BATTERIES. 


(By our South African Correspondent.) 

In a previous article—page 544, Vol. XCIX.—dealing 
with the subject of central power stations for mines, 
the proposals of Mr. L. Wilms, the consulting electrical 
engineer to the East Rand Proprietary Mines, with 
respect to the electrical drive for a mill of 220 stamps 
were described. Two mills of this size were to be supplied 
from a central power station with three-phase current at 
3000 volts, and of frequency 25 cycles per second. Two 
motors of 400 brake horse-power each, and of the 
asynchronous or induction type, were to be installed in 
each mill, and-each motor was to be coupled to a half 
length of main central shafting, and to run at a speed of 
104 revolutions per minute. Clutch pulleys, probably of 
the magnetic type, were to be fitted on the central shafts 
for driving on to the cam shaft pulleys of 6ft. diameter. 
Mr. Wilms calculated that it would be cheaper and more 
efficient to instal two large slow-speed motors instead of 
a number of small motors in each mill, his argument 
being that it was practically not possible to build 40 
horse-power motors for working at a speed of 104 revolu- 
tions per minute, as the first cost would be very high and 
the efficiency and power factor both very low. If the 
twenty-two 40 horse-power motors were built for the 
more reasonable speed of 250 revolutions, then this would 
necessitate cam shaft pulleys as large as 15ft. diameter— 
by no means an inviting prospect. 

In the discussion that has taken place on Mr. Wilms’ 
paper, there has not been entire agreement with these 
views. The central station proposition, and the idea of 
driving the mill electrically, have been generally 
acquiesced in, but the question of whether large or small 
motors should be used has provoked considerable 
discussion. 

Mr. H. J. S. Heather agreed with the author of the 
paper in his advocacy of a low number of cycles for the 
plant. One of the main difficulties that had faced 
electrical engineers was that the speed of motors, for the 
sake of cheapness and efficiency, had usually to be made 
very high in comparison with that of mest of the 
machinery required to be driven, and this generally 
involved the use of a countershaft, or double reduction 
gearing. However, for some years now, it had been 
recognised that it was cheaper to put the money the 
reduction gearing would cost into the motors, and to pay 
more to secure initial slow speed, but not necessarily 
more on the whole job. 

The common objection to anything less than 50 cycles 
was that lighting then became unsatisfactory; but, while 
this was perfectly true, it was not absolutely necessary to 
use the same circuits for both lighting and power. Most 
people thought it advisable to do so, but this was merely 
following blindly on in the old lines. In mining work a 
good light was essential when the main power engines 
happened to be broken down, and if the lighting dynamos 
were driven off the mill engine, hours were probably lost 
in making the repairs’ that might be saved if the two 
systems were independent. He considered, therefore, 
that lighting ought to be kept entirely separate from 
power, and that consequently the use of 25 cycles, or even 
lower, carried no objection on this score. Mr. Heather 
then came to a point of direct opposition to Mr. Wilms’ 
proposals, the use of one or two large motors for a large 
mill. He maintained that it was infinitely preferable to 
restrict the size of the motors to that suitable for either 
ten or twenty stamps, and considered that this plan 
would not necessitate step-down transformers. Of the 
three mining requisites on the Rand, viz., gold-bearing 
rock, water, and power, which are all required to be 
brought to one place, the cheapest to transmit is the 
power. In consequence, there must be centralised, in 
quite a small space, the main hauling engines, crusher 
stations, mill and extractor works; while, at some dis- 
tance away, there may be pumps, and perhaps a secondary 
shaft or two. The logical way of dealing electrically with 
this problem would be to generate the power at a com- 
paratively low voltage—say, 1000 volts—to supply all the 
adjacent motors at this pressure, and, if there were heavy 
pumps two or three miles away, to transform up to suit 
these conditions rather than to transform down to suit 
the main bulk of the concentrated power demand. This 
system would have the further advantage that the long 
lines which were the most exposed to lightning would 
have the additional protection afforded by the trans- 
formers. 

Regarding the mill motor question, Mr. Heather’s pro- 
posal was to put in a small slow-speed motor, say, running 
at 250 revolutions, with an overhung pulley at each end 
to drive off each pulley either five or ten stamps, %.c., 
either ten or twenty stamps off each motor. This plan 
would be quite in keeping with the ordinary arrangement 
of the cam shaft pulleys, and would not necessitate 
Mr. Wilms’ proposition of making these pulleys 15ft. in 
diameter, as the ordinary 6ft. pulleys would do quite well. 
The motor pulley will require to be between 14in. and 15in. 
diameter to give the proper speed to the cam shaft, viz., 
about 49 revolutions per minute, corresponding to 
98 drops of the stamp, which is about the maximum 
speed obtainabie with an 8}in. drop. The belt will 
require to be eight-ply, and Mr. Heather admitted that 
this belt thickness was not exactly the most suitable to 
run with so small a pulley as that on the motor shaft. 
In his opinion it was a choice of evils, those confronting 
the engineer being :—(1) Driving from a 30in. to a 15ft. 
pulley, with the cost of so large a pulley; (2) an inter- 
mediate shaft, with its cost and the resulting loss of 
efficiency; (3) an eight-ply belt running on a 14in. to 15in. 
pulley. The latter he considered the least of the three 
evils, and perfectly defensible under the circumstances. 

In considering this question it requires to be remembered 
that in the mills of the Rand the stamps are invariably 
arranged in batteries of five, and generally a couple of 
five-stamp batteries are erected close together in one line, 





168 


THE ENGINEER 





= 


—___ 


Ava. 18, 1905 








a clear space of about 6ft. being left between each set of 
ten stamps. The typical arrangement for the whole mill 
is two lines of batteries, arranged in couples, and the 
lines are set back to back. The general practice of the 
present time is for each set of ten stamps to have a 
separate cam shaft and driving pulley. The 6ft. clearance 
space between the sets is utilised for the driving pulleys 
and belts, and for passage ways. It will be seen, therefore. 
that the proposed arrangement of small mofors would fit 
in very well with existing conditions, and it certainly 
appears as if it would be the more popular. 

Regarding the actual size of these small motors, Mr. 
Heather stated that, as it required but 2} horse-power to 
operate one 1350 lb. stamp, therefore one 30 horse-power 
motor would be quite powerful enough for each ten 
stamps. This estimate appears rather small, considering 
that under present conditions the mill engine develops 
quite three horse-power for each 1250 lb. stamp driven, 
and that the only deduction that can be made in the 
estimate of power required in the motor is on account of 
the main shafting and engine friction. 

Basing his estimates of cost on the use of 30 horse- 
power motors driving on to 6ft. diameter pulleys, and 
seeing that transformers are not required in this case, 
Mr. Heather in enabled to effect a saving of nearly £3000 
on Mr. Wilms’ estimate for the small motor system to 
drive each mil] of 220 stamps; and this appears to reduce 
the capital outlay by from 20 to 30 percent. The esti- 
mated cost of the plant with large motors was £10,645, 
while the small motor system, according to Mr. Heather's 
reduced estimate, will necessitate initial expenditure of 
but £7800. 

Comparing the running efficiencies of the two proposi- 
tions, the original estimate of 86°5 per cent. for the large 
motor system was accepted by Mr. Heather, as also the 
figure of 87 per cent. for the efficiency of the 40 horse- 
power motor at twenty-five cycles. He considered that 
this estimate of 87 per cent. would apply equally well to 
the 30 horse-power motor, and, seeing that transformers 
were not required, this figure represents the net efficiency 
of the small motor system, and this latter shows to a 
slight advantage over that in which the 400 horse-power 
motors are employed. 

Regarding running time efficiency, everything was in 
favour of the small motor arrangement. Although it was 
the common idea to expect that breakdowns would be 
equally frequent and equally serious in both cases, this 
could not really be the case. It was true that each 
stoppage of one of the small motors would involve the 
hanging-up of one twenty-second of the whole mill ; and, 
in the case of a large motor, the stoppage of one-half the 
mill, but it was quite wrong to assume that the relative 
frequencies of these mishaps would be in such an inverse 
ratio as just to balance the time lost with either arrange- 
ment. It was quitc evident that the work of repairing 
or replacing a 400 horse-power motor would be much 
more serious than dealing similarly with a small motor. 
Assuming the existence of one spare 30 horse-power 
motor for the twenty-two running, it was considered that 
one hour ought to suffice to get the ten shut-down stamps 
re-started. This time might very well be spent in con- 
sidering how best to tackle the larger job of the big motor 
breakdown. 

In concluding his valuable criticism on the original 
paper, Mr. Heather strongly urged that mill driving by 
electricity was the correct practice. He much regretted 
that, while electricity had been tried on the Rand ina 
small way for pumping, ventilating, &c., the experiment 
—as it was locally called—of using it under the circum. 
stances in which it was certain to prove the most 
unqualified success, viz., for mill driving, had been post- 
poned to the last. 

There were several other contributors to the discussion 


It will be seen, therefore, that there is quite a want of 


agreement among experts as to the best way of applying 
the electrical drive to the stamp mill, and this must give 
rise to a certain want of confidence in the new departure 
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each stage, so that in view of the varying distances and 


| the different character of the roads the consumption data, 


do not offer a satisfactory comparison for all the vehicles 


on the part of those consulting engineers that are engaged | The consumptions of the Paris omnibuses were taken on 


on the design of new plant. It is fortunate that 
Mr. Wilms’ proposals are actually to be carried into 
effect at the East Rand Proprietary Mines, for the success 
of a practical trial on the large scale intended will certainly 
lead the way to a change in the existing practice. 








THE FRENCH HEAVY CAR TRIALS. 
No. Il.* 


Ir the omnibuses on the whole behaved well during the | 
| wagons, one of which took part in the trials. Neve; 


trials, and showed that the only inherent weakness lay in 
the wheels and tires, the wagons may be said to have 
performed still better. In many cases the chassis of the 
omnibuses and wagons were almost identical, and the 
more regular running of the freight vehicles can only be 


attributed to the fact of their being driven at what can | 
The tractor entered by M. Turgan is of a type that hag 


be called an economical speed—that is to say, a speed 
where acceleration is not required, except on up-grades, 





each stage from Amiens, and the amount of fuel gon. 
sumed on the wagons was measured between Havre ang 
Mantes. 

Judging from the types of vehicles competing in the 
trials it would seem as if, in France, steam had been 
hopelessly vanquished by the internal combustion engine 
for apart from the two Serpoilet omnibuses and the Ser. 
pollet military wagon, the only steam vehicle runnin 
was the Turgan tractor. M. Turgan has for an 
been a strong believer in the steam wagon for 
heavy loads, but in view of the preference being shown 
for the petrol vehicle he has lately been turning out petro} 


theless, steam is still capable of holding its own {oy 
certain conditions of work, as is proved by the success of 
the huge steam wagons built by Purrey, of Bordeaux, for 
the Say Sugar Refinery, and for one or two other firms jn 
Paris who have to deal with exceptionally heavy loads, 


been employed for a variety of industrial purposes during 














Fig. 1—-TURGAN STEAM TRACTOR 


and where there is less shock and jolting on the wheels. 


Nevertheless, many of the wagons ran faster than was | 


necessary, and there is no doubt that the performances 
all round would have been more satisfactory had the 


drivers been required to pay more attention to consump- | 


tion instead of trying to maintain a high average speed. 
Among the French drivers there was an invincible desire 
on the part of each to keep ahead of his competitors. 
There were twenty-five vans and wagons competing, 
comprising two small vehicles for loads of from 200 to 500 
kilos., one of them being a small De Dion car fitted up with 
a carrier for the transport of country mails ; four delivery 
vans carrying loads of from 500 to 1000 kilos.; four 
wagons with loads of from 1500 to 2000 kilos. ; thirteen 
wagons transporting more than 2000 kilos., and two road 
trains, one a Turgan steam tractor—see Fig. 1—and the 
other an N.A.G. petrol tractor, with trailers. There 
were besides three motor cycle carriers which ran 
through the trials with remarkable regularity. The twelve 
military wagons ran over the same course as the freight 
vehicles, but they were quite independent of the trials, 
these wagons being in charge of military officers, and 
under the direction of a military commission, who 
put them through an exceptionally severe test. At 
the end of each stage the military wagons were placed 
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the past five years, and is destined especially for transport 
between railway stations and quarries, flour mills, iron. 
works, and big farms. In 1902 we accompanied the 
tractor from Paris to Nice, when M. Turgan proved the 
possibility of following all roads with four artillery wagons, 
thus making a total length of train of 32m., and in the 
following year he drove his tractor from Paris to Vienna. 
The generator employed is of M. Turgan’s invention, 
with a modified form of Field tubes. Steam is supplied 
to two compound engines bolted to the side members of 
the frame, which is built up of angle irons and gusset 
plates and joined by six transversal girders of the same 
section. These girders carry the boiler and propelling 
mechanism. The engines develop together 60 horse- 
power. From the crank shaft a broad chain, with each 
link made up of anumber of plates with triangular apices, 
reduces motion to a short countershaft, which is connected 
by a similar chain with the road wheels. The weight of 
the tractor with its trailing vehicle was 7870 kilos., and the 
load carried was 7200 kilos. The speed of this vehicle 
did not exceed five miles an hour. It arrived at Dieppe, 
but beyond that point nothing more was heard of it. If 
the steam tractor failed in the trials, the petrol wagon 
entered by M. Turgan was a success, and shared with the 
Daimler—see Fig. 2—the honour of being the most practical 




















Fig. 2—DAIMLER LORRY 


in the South African Association of Engineers, and 
several local instances of the reliability and freedom from 
breakdown of electrical plant were cited. One prominent 
consulting engineer considered that the time was not 
quite ripe yet for the introduction of the electrical drive 
in the mill. He felt confident that a motor would sooner 
or later be constructed that would be capable of driving 
a ten-stamp battery at its usual speed without any inter- 
vening belt, so that there was a probability of the plant 
suggested by Mr. Wilms becoming out of date, and one 
ought to consider most carefully before deciding on a new 
plant, which might be quite good to-day, but superseded 
by something better to-morrow. 

Another member spoke in favour of a system of mill 
driving by means of small motors of about 25 horse- 
power, these to be of the induction type, three-phase, 
back-geared, running 750 revolutions, at a pressure of 
500 volts, geared down to 5 to 1, and connected by 
means of a flexible coupling to a 24in. pulley, driving on 
to the usual 6ft. cam shaft pulley. He estimated the 


eficiency of these motors at 89 per cent., with a power 


factor of 85 per cent. 





Fiz 3-COTTEREAU LORRY 


in a separate enclosure under guard, and no one was | and regular lorry competing. The chassis is the same as 


allowed to approach them. 


No information has been | that of the omnibus built for the Paris Company, which 


supplied concerning the fuel consumption and general | vehicle, however, did notrunin the trials. The main frameis 
behaviour of these vehicles, which are classified accord- built up of U section steel, and the engine and transmission 
ing to points awarded for each of the numerous factors | are carried on secondary frames. The length of the 


deemed necessary in a military wagon. So far as these 
vehicles are concerned the trials were a reliability test of 
the severest kind. 

As the industrial vehicles were merely required to give 
proof of their regularity by running a certain distance in 
a maximum time—-554 miles for the public service vehicles 
and 369 miles for the wagons—the fuel consumption was 
regarded as of quite a secondary consideration, and it was 
only on arrival at Dieppe that the committee gave com- 
petitors the option of testing the braking power of their 
vehicles simultaneously with the trials carried out with 
the military wagons. Several of the competitors accepted 
this offer, but the results will be merely consigned in the 
report without affecting the classification. In the same 
way the consumptions were ascertained in a desultory 





* No, II, appeared August 11th, 1905, 





chassis is 5°52m., and its width 1°35m. The wagon 
body hangs considerably over the driving wheels, which 
thus support at least two-thirds of the driving weight, 
and despite the long wheel base and the load there was 
no sign of frame sagging at the end of the trials. ‘he 
four-cylinder vertical engine develops 24 horse-power. 
The axles are solid steel forgings, and the wheels are ¢! 
the Daimler type in one piece of steel. They are shod 
with solid rubber tires, with twin tires on the back wheels. 
The tare of the lorry was 2500 kilos. and the load 3120 
kilos. From Amiens to Dieppe the Turgan lorry ran the 
fall distance of 614 miles in 5} hours actual running 
time. I+ stopped at one of the controls eleven minutes 
to fill the water tank, but otherwise there were no stoy- 
pages beyond the regulation halts, and all the long hills 
on this route were taken easily on the lowest gear. The 
average speed was raised on the down grades and on the 
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el, when the wagon travelled much faster than would 
seem desirable for such a heavy vehicle. This was only 
rendered possible by the rubbertires. The fuel consumption 
of this lorry does not seem to have been measured during 
rials. 
— much to be regretted that the Dubois wagon, which 
put in an appearance at the weighing, did not take part 
in the trials. This had a paraffin engine with drive by 
propeller shaft to both axles. It started from the Tuilleries 
Gardens for Enghein, but nothing more was heard of this 
vehicle. Nevertheless, there were two or three wagons 
of novel construction, one of these being the Latil 
fore-carriage, Which is capable of being adapted to any 
kind of vehicle. The Latil fore-carriage was one of the 
earliest devices of this kind for transforming ordinary 
carriages into motor vehicles, which had a certain vogue 
six or seven years ago, but failing to become popular 
for pleasure carriages the system dropped out, and 
is now being resuscitated for industrial vehicles, for 


lev 

















Fig. 4—D.A.C. LORRY 


which they seem likely to prove satisfactory. The Latil 
wagons certainly behaved well during the trials. A small 
flitch plate wood frame is bolted to the forepart of the 
wagon, and the mechanism is carried on a secondary 
frame of angle iron. The mechanism is necessarily very 
compact. A two-cylinder vertical engine, developing 14 
horse-power, is carried forward of the front axle with the 
crank shaft parallel to it. From the clutch shaft power is 
transmitted through an ordinary sliding change speed gear 
to a second motion shaft with ball-jointed pinions at each 
end gearing on larger pinions on the steering wheels. 
There are ball bearings throughout, except on the road 
wheels, the makers claiming that they have a system of 
bearing whereby there can be no seizing through a broken 
ball. It is obvious that the transmitting of power by 
parallel shafts must give a high efliciency to this gearing, 
and it has always been argued that the pulling effort of 
front driving wheels is calculated to result in a better 
utilisation of power than the pushing action of rear driv- 
ing wheels. The effort is exerted from the front to the 





large road wheels with iron tires. The tare was 3400 kilos., 
and the load 4220 kilos. Both the D. A. C.—Fig. 4—and 
Dufour wagons travelled at fair commercial speeds, but 
were nothing like so fast as the higher-powered lorries. 
From what we saw of them the vehicles ran regularly, 
and they do not appear to have given any trouble during 
the trials. On the journey of 544 miles between Havre 
and Rouen the D.A.C. consumed 75°6 litres of petrol, and 
the Dufour 52°55 litres. The Dufour carried a smaller 
load. The horizontal engine is being employed for 
industrial vehicles by all those who have had long 
experience with this type of motor, and only abandoned 
it in favour of the vertical engine for pleasure carriages 
in deference to public opinion. They argue that it is 
more economical and more reliable, and is therefore par- 
ticularly suited for commercial vehicles. The van and 
military wagon of Gillet-Forest were propelled by the 
firm's old system of horizontal engine, while the small 
omnibus was fitted with a four-cylinder vertical motor. 
Delahaye also keep to their horizontal motor and belt 
drive for industrial cars, and they employed their old 
mechanism on a military wagon. All these vehicles ran 


| well, and the consumption of the Gillet-Forest van be- 


| very hilly, was 21°65 litres. 


tween Dieppe and Havre—65 miles—where the road is 
This vehicle carried a load 
of 600 kilos. Although the horizontal engine is credited 
with being economical, it cannot be said thatit showed up to 
iny advantage with the high-speed vertical engines, some 
f which caine out with a very low consumption, and if 
there be any economy in the horizontal engine it must be 
looked for in its supposed greater durability, whereby it 
will run longer. with less cost for repairs. Seeing how 
many of the old vehicles with horizontal engines are still 
running, it cannot be denied that they have a very long 
life indeed. As a comparison with the Gillet-Forest we 
may take the figures for the De Dion-Bouton, Ariés and 
Clément vans over the same route. They carried the 
same loads, except the De Dion, which was a heavier vehi- 
cle and had a load of 870 kilos. The Ariés—Fig. 5—and 
Clément vans were propelled by 10 horse-power Aster 
engines. The consumption of the De Dion was 20°18 litres; 
the Ariés, 13°75 litres; and the Clément, 15 litres. A 
still more convincing proof of fuel economy in the vertical 
engine is seen in the figure for the Peugeot omnibus given 
in our last article, from which it appears that it would be 
difficult to get better results than are obtained with a 
vertical engine of suitable power for the total weight of 
vehicle when the engine is run at its economical speed. 








THE PRESENT STATUS OF ELECTRIC 
FURNACE WORKING, 


In a paper read recently by Professor Charles F. Burgess, 
of the University of Wisconsin, the present status of electric 
furnace working was discussed. After making a few 
observations on the ‘importance of electric furnace working, 

Professor Burgess said that 
the ‘present status of the 











= electricfurnace may besummed 
up in the statement that it is 
to-day proving a most efficient 
weapon in the siege which 
man is laying to the secrets 
of Nature, that some of the 
positions won by it have been 
occupied with great advantage, 
and that many more are cap- 
able of profitable occupation. 
It owes its importance, how- 
ever, not so much to the 
wonders which it has wrought 
in the pastas to the possibilities 
which it offers for the future. 
While it is only in process of 
emerging from the laboratory 
stage, it has already reached 
the dignity of an agent whose 
services can be measured in 
terms of that sordid but uni- 
versal unit, the dollar.’’ In 
referring to the enormous tem- 
perature that can be produced, 
Professor Burgess states that 
not only can all substances, 
including tungsten, magnesia, 
and molybdenum, be melted, 
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Fig 5—ARIES LIGHT 


back axle by a steel cable. The front wheels had solid 
rubber tires and the back wheels iron tires. The total 
weight of the big Latil wagon was 4598 kilos. with a load 
of about 24 tons, while the smaller wagon had a tare of 
2123 kilos. and a load of 1642 kilos. There was also a 
military wagon on thissystem. The Latil wagon was not so 
fast as most of the others, and during onerun the Turgan and 
Cottereau—l'ig. 8—were both held up on a long wind- 
ing up grade because there was no room to pass, but the 
Latil, nevertheless, climbed all the hills with ease, and | 
the speed was quite sufficient for commercial purposes. 
Between Havre and Rouen—54} miles—the consumption | 
of the Latil wagons were 23°93 litres and 35 litres | 
respectively. 
Another departure from standard patterns of wagons | 
was to be seen in the lorry presented by 
Messrs. Dufour, of Geneva, while a wagon with | 
an identical chassis was entered under the name of the 
D. A.C. by Messrs. d’Espine Achard et Cie., of Paris. 
This was a horizontal engine of 18 horse-power with the 
two cylinders opposed to each other, parallel to the axis 
of the vehicle. On the crank shaft area fixed and loose 
pulley, and power is transmitted by a belt to other pulleys 
on a second motion shaft, and thence through the usual 
change-speed gear to a shaft carrying chain pinions. The 
engine runs normally at 600 revolutions a minute. The 
pulley on the crank shaft has a diameter of 56 centimetres, 
and the second pulley 41 centimetres. The wagon has 


but that they can also be 
volatilised. The fusion of 
aluminium oxide in the form 
of bauxite resulting in the pro- 
duction of that material known 
in the trade as ‘‘ Alundum ”’ is quoted as an example of one 
of the most successful industrial uses to which this 
class of furnace has been put. The fusion of quartz 
has produced a new kind of glass ware which is said 
to be indestructible by rapid or extreme variations of tempera- 
ture. Continuing, Professor Burgess points out that the volatili- 
sation of elements and compounds at high temperatures gives 
new methods for the purificationand separation of materials 
enabling the process of fractional distillation to be applied to 
all substances, It has been shown that carbon is capable of 
conversion into its various forms, a fact industrially utilised 


| with great advantage in making graphite and graphitised 


electrodes from the ordinary forms of coaland coke. Further, 
all the oxides which have hitherto been regarded as irreducible 
have been reduced through the use of the electric furnace. 
Experiments have been made by Borchers, and he now claims 
that carbon is capable of taking the oxygen from any known 
compound at temperatures within the range of the electric 
furnace. Probably the most important industrial use of 
this furnace is the production of aluminium, the cost of 
which has been reduced in a few years from about 20s. 
to 1s. 3d. per pound. The manufacture, by this means, 
of magnesium and sodium, also forms industrial operations of 
importance. 

Calcium has not yet yielded to the attack of the industrial 
electro-metallurgist, though most‘promising laboratory results 
have been obtained, and the metal has recently been placed 
upon the market. ‘‘But,’’ says Professor Burgess, ‘‘ when 
it becomes possible to obtain this metal for a few cents per 
pound, as will be the case beyond doubt, little effort will be 





required to build up a market for it, since its known properties 
are such that it will enter into the field of chemistry and 
metallurgy as a most powerful and advantageous reducing 


agent.’’ With regard to hydrocarbons, none except 
acetylene have been produced commercially, although 
scientifically it is possible to produce petroleum and 


other like compounds. Such discoveries as these point to 
the great and significant fact that the whole field of 
organic chemistry offers iteelf as an incentive in the 
exploitation of the electric furnace. Professor Burgess lays 
great stress on the high degree of temperature which is made 
available. It only requires the passage of the electric current 
through a conducting medium to produce heat, the intensity 
of which depends upon the amount of current used. The 
electric arc maintained through a carbon vapour furnishes 
perhaps the highest degree of heat attainable, the tempera- 
ture of which is usually considered as being definitely fixed 
by the volatilisation of carbon. The exact temperature of 
the electric arc cannot as yet be measured, though the most 
satisfactory measurements give values ranging from 3600 deg. 
to 4000 deg. Cent. The maximum temperature which may 
be obtained theoretically by the combustion of carbon 
in oxygen is higher than that which has been attained 
in the electric furnace, but practical conditions do 
not permit of this figure being reached. The maximum 
temperature attainable by the combustion of fuel in the 
gaseous, solid, or liquid form, from which volatile products 
of combustion are formed, probably does not exceed 2000 deg. 
Cent., and is obtained only at low efficiency. Another great 
advantage of electric heating is that it does not necessarily 
associate with products of combustion, and does not need for 
its production a consumption of materials. In other words, 
it gives ‘“‘ pure, unadulterated heat.’’ Therefore, for tempera- 
tures exceeding 2000 deg. Cent. the electric furnace, if not 
the only, is the most economical means to be employed. 
Another advantage over combustion furnaces is that a great 
amount of heat can be developed in a compact and limited 
space, and that the same degree of temperature can be 
attained whether the furnace is operated in a laboratory or 
on an incustrial scale. 

From the standpoint of refractory materials the electric 
furnace has adistinct advantage. The refractory walls can be 
kept cool by artificial means such as an air blast or water cir- 
culation, and a still more advantageous property is that the 
material undergoing treatment may itself constitute the 
walls of the furnace. The regulation of the heat, rapidity of 
heating, duration of heating, and adjustment, can be accom- 
plished with a minimum amount of trouble, and with 
absolute certainty. 

Various forms of furnaces, which include the arc, 
resistance, and electrolytic types, are described, and the 
remarks that Professor Burgess has to make on the compara 
tive efficiency of the electric furnace are extremely interest- 
ing, but are too long to be reproduced here. We therefore 
only give two tables, the first showing the results of efficiency 
calculations on several types of furnaces as compiled from 
various authorities :— 


Product. Type. Thermal efficiency. 
Steam . _— - b 

Cast iron .. Blast . 52-66 

Steel .. Acid process 11-9 

Steel .. Basic process .. 10-0 
Pigiron . Reverberatory 8-5 
Wroughtiron .. Keverberatory .. 5 

Btecl .. .. Siemens crucible .. 4 

Steel .. Greenwood crucible 2 

Zinc Retort.. oa 4a 2to3 


The values of efficiency given for steel and wrought iron 
are based upon comparisons of the heat theoretically required 
to raise the metal to the molten state with that furnished by 
the amounts of coal used in the practical operation of the 
various processes, and assuming a calorific value for the fuel 
of 14,000 B.T.U. 

The following data is taken from a table compiled by Pro- 
fessor Jos. Richards for a paper read by him on ‘Electric 
Furnace Efficiencies ’’ : 


Typ. Product. H.P. Temperature. Efficiency. 
Acheson .. Graphite.. - 1000 3300°C.. 75 
Jacobs Fused Alo O3 .. 200 — 74 
Acheson .. Carborundum 1000 3000 76-5 


The conclusion is drawn that a commercial efficiency of 
75 per cent. is readily obtainable in electric furnaces ranging 
in size from 200 to 1000 horse-power, and this value can un- 
déubtedly be raised by increasing the size and bettering the 
construction as regards heat insulations. The estimates of 
efficiency at high temperatures can be only approximations, 
for ignorance regarding specific heats of material at such 
temperatures is a bar to exact calculations. 








THE RoyAL ScHoot oF MineEs.—The Marquess of Londonderry, 
K.G., president of the Board of Education, has appointed Mr. 5, 
Herbert Cox to the Professorship of Mining at the Royal School 
of Mines, South Kensington, vacant on the death of Sir Clement 
le Neve Foster. In view of the changes in organisation that may 
be found desirable in the Royal College of Science and the Royal 
School of Mines after the completion of the investigations now in 
progress by the Departmental Committee, it has been thought best 
to make this appointment a temporary one. Mr. Cox is an Asso- 
ciate of the Royal School of Mines. After experience as assistant 
geologist and inspector of mines in New Zealand, he was apppointed 
instructor in geology, mineralogy, and mines in Sydney Technical 
College ; concurrently with his tenure of this office, he was employed 
to give technical lectures at various mining camps in New South 
Wales, and practised as a mining engineer. Since 1890 he has been 
entirely engaged in private practice, and has had experience of 
mining in England, France, Spain, Egypt, the United States and 
Canada. Mr. Cox was president of the Institution of Mining and 
Metallurgy in 1899-1900. 

CLypE NavicaTion TRUst.—The annual inspection by the Clyde 
Navigation Trustees of the Glasgow Harbour and the river Clyde 
and the various new works and improvements under progress 
takes place on the 5th prox. It had been intended earlier in the 
year that the forthcoming annual inspection should also mark the 
formal opening of the Trust’s fine new dock basins at Clydebank, 
but although this work is now in a very forward state it is not 
sufficiently far advanced to be declared thoroughly fit for active 
service. Every effort on the part of the Trustees and of their staff 
of engineers has been put forth towards making the new dock 
equal to, if not superior in efficiency, to any other dock 
in the kingdom, and the inquiries and consideration this 
this policy has entailed has caused delay in completion. The Trust 
has just contracted with W. C. Martin and Co., electrical engi- 
neers, Glasgow and London, to fit the new dock with an extensive 
electric light installation, consisting mainly of arc lamps on lofty 
standards. The installation of cranes and hoists, &c., with 
electricity as motive power, will be a notable feature of the 
new docks, 
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YARN TESTER. 


Tux importance which must attach to any satisfactory 
method of testing the product of modern spinning machinery 
can hardly be over estimated, as it not only tends to a proper 
valuation of such product, but—and this is probably more 
important—it enables a manufacturer to gauge the skill of 
his workpeople and incidentadly tends to the removal of defects 
in machinery. Up till quite recently there has been no con- 
venient and accurate method of testing the strength and 
regularity of yarns. Such tests as have been carried out have 
been not only erroneous in principle, but have introduced the 
human element to a great degree, so that the results obtained 
have been entirely untrustworthy. 

The ‘‘ Lea ’’ test consisted essentially of wrapping 80 turns 
of varn over a pair of hooks arranged so that the strain on one 
of the hooks was measured by a steelyard or other device, and 
so that the other hook could be drawn away to break the 
varn. 

In order to see the fallacy of the method, let us consider a 





bee ae Bee 











PLAN VIEW 


wrap of, say, four turns of wire of different materials, giving 
different degrees of elongation before fracture, and assume 


for the moment that the turns of wire are gripped at the hook. 
Let one of these materials A be capable of extending lin. 


before fracture, and have a breaking strain of 10 lb., let B be 


capable of 2in. extension and a breaking strain of 5 lb., and 


let C and D be capable of, say, 3in. and 4in. elongation and 
Then 
when tested together by this method the strain will be about 
10 + 24+ 1+4+1 = 143 lb. when A breaks; 5 + 24 2 
Average: The breaking 


have breaking strains of 3 1b. and 4 lb. respectively. 


= 9 1b. when B breaks, and so on. 


strain shown by this method will be _ Ib. 3°625 Ib., 


22 
whereas the true average breaking strain = = = 
Further, when it is considered that the varns are not 
gripped at the hooks, but can slide over them, it must 
be seen that still another source of error is intro- 
duced. Suppose, for example, that it should happen in an 
extreme case that weak places in ¢he yarn occurred 
regularly in such a way as to leave these weak places all 
on one side of the hooks, then the strong pieces of yarn 
on the other side of the hooks would not enter into the 


5°5 Ib. 
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the ‘‘Lea’’ and the speed with which the test is carried 
out, as in all tensile tests the time element is important. 

A machine which is entirely automatic in its action has 
recently been introduced by Messrs Cook and Co.—under 














THE MOSCROP YARN TESTER 


Moscrops’ patents—for testing and recording the true break- 
ing strain of yarn, and at the same time showing in diagram 
form its qualities as regards regularity. The principle 
adopted is to test a length of single yarn and record its 




















breaking strain and elongation before fracture, the number 
of tests made and recorded automatically being either 80 or 
160 from a single cop or bobbin. 

The machine consists of a fixed and a reciprocating carriage, 
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The measuring and recording arrangements are carried } 
the fixed carriage, whose nips are pulled out against 
measuring spring to a greater or less degree, according to the 
strength of the yarn. As the nips are pulled forward a slide ‘ 
in which a needle is mounted, is carried with them, but daa. 
not return on the fracture of the yarn, so that the position 
of the needle shows the elongation and strength of the yarn, 
and this is recorded by the needle being pressed down intg 
the recording paper slip, after which it is returned automati. 
cally for another test, and the whole process is repeated 
The broken end of yarn is released from the fixed carriagg 
nips, and is automatically discharged by suitable strippin 
mechanism into a metal receptacle. 5 
The various motions of the machine are controlled } 
suitable levers connected with one crank and cam, and the 
recording diagram moved on by a single-threaded worm after 
each test, until the required number has been completed 
when the machine is automatically stopped. The machine 
is driven by a belt from any convenient shaft, or preferab| 
by a small electro-motor. y 
The tester is an ingenious contrivance, and tlie results 
produced are of great value, not only to the purchaser of the 
yarn but to the spinner, as it at once shows the regularity 
and other characteristics of a yarn produced on particular 
machines, and enables the manufacturers to gauge the 
capacity of his hands, or to detect irregularities and defects 
due to inaccuracies or other faults in the machinery itself, as 
well as to unsuitable cotton for inaccurately judged mixings, 








NEW RAILWAY IN SWITZERLAND, 


THE concession for the construction of the first section of g 
narrow gauge railway in Switzerland has been awarded to 
MM. Vontobel and Probst by the Federal Council. Its 
object, viewing the line throughout its whole course, is to 
connect Meiringen with Viége or Visp, vid Gletsch and 
Brigue. The new route follows the valleys of the rivers Aar 
and Rhone, and cuts through the neck of the Grimsel, which 
separates them. A reference to the annexed mar will indicate 
that the new railway, which has a gauge of 3ft. 3in., will unite 
Zermatt with Interlaken and Lucerne. In the map the full 
thin lines are existing railways, the thick show the present 
undertaking recently commenced, and the dotted, broken 
ine the boundary between Swiss and Italian territory 
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THE MEIRINGEN-VIEGE RAILWAY 


Hitherto the sources of the Rhine and the Rhone have 
always possessed a great attraction for tourists, in spite of 
the absence of any regular communication. In the future, 
facilities will be provided for attaining, by the new electric 
route, easy access to these interesting localities. Under the 
title of the Grimsel line, the length contracted for extends 
from Meiringen to Gletsch, a distance of 17°5 miles. Along 
the greater part of this mileage the ruling gradient is 1 in 
16°6, and just previously to the track arriving at the latter 
named station, it traverses a tunnel a mile and a-half long, , 
constituting a passage from one valley to the other. 

The second section is the longer and the more important of 
the two. It has a mileage of 32, and considerably better 
gradients, for with the exception of four miles, none are 
introduced of the same severity as in the preceding section. 
The Rhone is crossed by a bridge not far from Morel. At an 
altitude of 5,840ft. is placed the station of Gletsch, which is 
3868ft. above that of Meiringen, and 3666ft. above the other 
terminus at Viége, where the line joins up with the existing 
railways leading to Sion and Zermatt. According to the 
Schweiz-Bauzeit, the electric trains will each weigh 90 tons, 
and consist of five carriages, including two motors. Hach 
carriage will carry a hundred passengers, and the train will be 











£00 
cut oo BORBIN 
. = O Sommers No 18 eneese. NC 2 Semmcas N° 23 leneese- NO3 Spinners N° 17 
— E 
RECORD N° 7 = alta Tiolasinelas'onu'SOas SPECIOUS ELIE EOI SEIS MEST IT BELIE SD (OF ERECTED IE MORE BIC ICS ed 
Tig 


16 
17 
16 
15 
‘4 
13 
12 
" 

10 
93 











BSOSSSa ee eeee"Ee 





Dae of] 
19 











DETAILS or SPINNING 





7 
6 | 
5 
4 




















Counts COUNTS 6 


TURNS 


DATE or RECORD i2 OCTOBER 1904 





TESTED ano 
ANALYZED av 


TURNS: co 








test at all, and the average breaking strain shown would 
be only a-fraction of the true average. It is true, as a 
matter of practice, that the low ‘‘ Lea”’ test shown in a 
case of this sort would be a distinct advantage to the buyer, 
as the price of such a yarn would naturally be low, as it 
should be; but none the less, the test does not show the 
result which it should show. Other sources of error are 
the indefinite initial tension put on the yarn in winding 
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each provided with nips; the cop to be tested is placed upon 
the reciprecating carriage and the end of the yarn placed 
in the nips, the carriage then approaches the fixed carriage, 
the nips of which grip the end of the yarn close to the recipro- 
cating nips, the reciprocating carriage then recedes and a foot 
of yarn is drawn from the cop, the nips close and the carriage 
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worked by continuous current from a double hydro-electrical 
installation. ‘The journey from Brigue to Meiringen will 
occupy three and a-quarter hours, It is estimated that the 
cost of each section will amount to £240,000, or at the rate 


| of £13,824 per mile, for the first section, and £7106 for the 


second. A comparison of these figures with those representing 


still proceeding, the yarn gripped between them is stretched | the cost of similar railways in Helvetia points to the con- 


and broken. 


clusion that the present estimates are of a reliable charactcr. 
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HARBOUR EXTENSIONS AT ALEXANDRIA. 


Tun Egyptian Government is at length on the point of 
emerging from the preliminary stage to the phase of 
active execution, as regards the extensive harbour works 
planned for the improvement of the port of Alexandria. A 
“ood deal of time has been consumed in the preparation of 
the projects, but the moment operations commence they are 
likely to be prosecuted with energy. A sum approaching 
half a million sterling has been placed by the Finance 
Ministry at the disposal of the Port Administration, and in 
all probability this sum will be rather exceeded than other- 
wise when all that is planned is finally executed. A com- 
mencement has already been made in the dredging of a new 
pass at the entrance of the harbour, in order to afford ingress 
t» the large liners that frequent the port in increasing 
numbers. Tbe powerful British Admiralty dredger St. 
Lawrence, specially chartered by the Egyptian Government, 
assisted by one or two minor dredgers, is at present engaged 
upon the work, which involves dredging a passage 37ft. in 
depth, G00ft. in width, and a fraction over half a mile in 
langth. The new pass runs close by the wreck of the ss. 
Cairo. At the actual rate of progress it is supposed that the 

ass will not be ready for shipping before another twenty 
m» ths or probably more. All the sand and silt removed is 
to be deposited at the southern extremity of the break- 
water, to provide a foundation for the prolongation of the 
latter to a distance of 800 yards. This is one of the con- 
structive works decided upon ; but others are urgently called 
for by the growing needs of the port. A large credit has 
therefore been devoted to the construction of new moles and 
quays. The most important of these are (1) the new 
breakwater projected from the abattoir mole under construc- 
tion, to serve for cattle traffic, as well as to screen the 
harbour from the north-west gales; (2) six new timber quays 
in the quarantine anchorage, involving extensive alterations 
in the line of railway to the State Railways goods depot at 
Gabbary—the cost of these quays is computed at about 
£190,000; (3) new berths are to be provided on the coal quay, 
which is itself to be considerably enlarged, together with the 
narrow neck of the quay traversed by the railway crossings ; 

} quay K to be both widened and prolonged in order to 
close the southern entrance into the careening basin, the 
isolated mole opposite being in part joined, in part removed, 
for the purpose of allowing vessels entering the harbour to 
enter the careening basin with greater facility of navigation 
than has hitherto obtained. In addition to this official 
programme of work, it is generally anticipated that the old 
port, Omak Kabebe, will be levelled, and the shallows between 
the quays and the shore reclaimed. 

Altogether the scheme of improvement is a comprehensive 
one, Which will doubtless satisfy the shipping com- 
munity, and bring Alexandria into line with the well-equipped 
ports of the world. Little, if any, of the work has so far 
been given out to contract, but an invitation to tender is now 
being issued by the authorities for the execution of the 
subjoined quantities on the work of quay and jetty con- 
struction : -900,000 cubic metres of earthwork; 320,000 
cubic metres of dredging; 6000 cubic metres of natural 
blocks from 1 to 2 tons; 50,000 cubic metres of artificial con- 
crete blocks; 1800 cubic metres of ashlar masonry; 4800 
cubic metres of hydraulic lime cement masonry ; and 44,000 
square metres of volcanic slab paving. 

The Director-General des Ports et Phares, Alexandria, 
will receive tenders up to noon the 10th of October next. 
The oppurtunity is one for British firms to seize in the 
cosm»politan land of Egypt. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions a) our 
correspondents. ) 





CHEAP POWER. 

Sin, —Mr, Arthur Walker does not, I think, quite understand 
my letter on this subject. My point is that if power can be 
generated privately more cheaply than it can be bought, why buy 
it’ And | then proceed to show that it can, infact, be generated 
more cheaply, The generation of power is a matter quite apart 
from its transmission, and it is a pity that this is a point so often 
lost sight of. Itis as easy to turn the shaft of a dynamo as any 
other shaft, and, given your power, it can be transmitted by belt, 
shaft, or electrically as the circumstances of the case warrant. 
Thera is no mystery about electric driving—under some circum- 
stances it is a convenience and there the matterends, To say that 
a suction gas plant and gas engine is without a rival for a belt 
transmission, but is undesirable for an electrical transmission, is to 
make a statement the reasoning of which is difficult to follow. 

However, as Mr. Walker suggests, let us compare the two motor- 
driven factories—the one using public electricity, the other gener- 
ating its own, and for this purpose let us assume that we havea 
fully eyuipped motor-driven factory, and that we have been taking 
power from the public mains at jd. a unit, but that a consulting 
engineer told us that we could generate it more cheaply ourselves, 
and we decided to follow his advice and make a change. To do 
this we have to put down an 85 brake horse-power gas engine and 
gas plant, and a 57-kilowatt dynamo ; the main D.P. and distribut- 
ing switches and fuses we already have in connection with our 
public supply. 


£ 
An 85 B.W.P. engine and plant costs... .. .. .. «1 «oe «- 700 
A 57 K.W. 670 r.p.m. 220 volt generator with slide rails and con- 
necting cables, including ammeter and voltmeter, costs, erected 
in the Midlands— actual figures—(and where does Mr. Walker 


buy his electrical machinery?) .. .. .. «.. « 162 
The belt (we take Mr. Walker's figures) costs .. .. .. .. .. 80 
The foundations of the engine and dynamo and gas plant, in- 

cluding excavating, basketing, concreting, floating the surface, 

&c., complete ..  .. Te ca ay cele wt ae. ee Oe 
No special lifting tackle is required. 

In the majority of cases room under cover exists, but assuming 
that a house has t» be built for the engine, dynamo and plant, 
all that is necessary can be put up very nicely for .. .. .. 60 


TE La lei ee ae a ee 
Say £1000, against the £1250 mentioned by Mr. Walker. 

Now, as regards the running. I can say most definitely—and I 
speak from actual experience—that a gas engine, gas plant, and 
dynamo, if properly designed and arranged, do not require the 
undivided attention of a driver. We have factories which we bave 
designed working in this way in England, where one man looks 
after the whole of the machinery, and I have seen electrically- 
driven printing works abroad with suction gas plants, engines, 
dynamos, belting, &c., where one man looks after the whole of the 
machinery. We are therefore in a position to eliminate the special 
man at £80, and get to the following figures :— 


£s. d 
107-5 tons anthracite at 21s. parton .. .. .. .. +» M217 6 
Repairs to machinery, 2percent. .. .. .. .. « « 19 0 0 
Interest and depreciation .. .. .. .. -. «+» «ee. 100 0 0 
UN rae eee ccc oh) de set oa oy) ca See OO 
249 17 6 





T 


Say, £250 a year, or -519d. per unit, or say alittle over two-thirds 
of the price of the lowest possible for public supply. As a price 
per unit this does not look so much, but when worked out as a 
total for the year the difference bulks larger—as follows :— 


£ s.d. 
115,584 units bought at jd. per unit, meter rent, &c., say, £5 366 4 0 
115,584 own generation, asabove .. .. «. « «+ « + 200 0 0 


116 4 0 


Difference—£116 4s., or say 32 per cent, Leaving ample margin, 
out of which to buy water or insure the plant, should it be thought 
desirable. 

It must te remembered that all this is assuming that the user of 
115,600 units per annum does get his current at jd., which is the 
rate for supply in bulk; a more likely figure would be 1d. or 14d. 
per unit. 

I do not consider that 60 per cent. of full load is out of the way 
for an average load for an ordinary factory working under ordinary 
conditions, Special cases need special treatment, but—remember 
we are speaking of power, not lighting—I should consider the plant 
ban proportioned if the average load waslower. For night work, 
breakdowns, &c., the power could be, and in the factories we design 
is, taken from the lighting battery, which should be proportioned 
to deal with it. 

Finally, electric driving will not help you much if your generat- 
ing costs are high. If they are low it is entirely a question of 
circumstances whether the power is transmitted mechanically by 
belt and shafting, or statically by electric current. My experience 
is that a judicious combination of both methods gives the most 
satisfactory and economical results. 

Westminster. HAL WILLIAMS. 


THE DEMAND FOR ENGINEERS, 

Sir,—A ‘fellow feeling makes us wondrous kind,” and | read 
your article this week with great sympathy. The demand for 
‘engineers ”’ is, judging by the pay obtainable, extremely small. 
Your limit of £400 a year at forty years of age as the minimum 
made my mouth water with anticipation of joys tocome. Unfortu- 
nately, my own and my friends’ experience tells me that, so far 
from that figure being a minimum, it is far beyond the maximum 
in the majority of instances. I can only say that I should consider 
myself wealthy if I could be reasonably sure of half that sum each 
year, even if, as now, itinvolved frequent and lengthy absence from 
home, life in lodgings, and somewhat heavy expenses to deduct 
from my gross receipts. In short, if I could obtain work bringing me 
in even £200 a year gross, with fair regularity, I should feel to be 
in the lap of luxury. I am not exactly forty, but shall be ina 
month or two. Perhaps your £400 a year job will come asa birth- 
day gift, but I don’t count on it. 

| may say that during the last three years or sol have had work 
of some responsibility, have not received for the best of it more 
than at the rate of £200 a year, and I reckon roughly that my 
time directly given to the works in my charge was from twelve to 
eighteen hours a day five days out of seven. I may add that I was 
entirely single handed except for supervision from the head office. 
I mention this fact, since I think that, with a proper staff, efficiency 
of management may be reckoned inversely as the hours of labour ; 
but, of course, one man can only get through a certain amount of 
work, I may add also that I am not complaining of the work ; I 
would take on a similar job for a firm of consultants who treat 
their men as well as I was treated, and think myself lucky. 

Of course the number of engineers (/) turned out from the schools 
is necessary to replace the men who are too old for work at forty, 
or assumed tobe tooold. For myself I can only say that physically 
and mentally I feel younger than I did five years ago, and can 
stand more physical and mental strain than I then could; yet if 
you look through your advertisements for the last few years you 
will see that age is a primary condition. Ifa manis out of a job 
at forty itis not easy to get another, and since engineering for 
nine men out of ten is mainly a succession of temporary jobs, a 
man is bound to be out of work sooner or later. When the class 
of work is stated, as often as not it is stipulated that applicants 
must have experience in precisely that class of work, and in the 
same position, foreman or what not. 

This seems to imply that college science is of little use in prac- 
tice ; and, if of little use in practice, why spend valuable time and 
money in acquiring financially useless knowledge? For myself, I 
may say that I have seldom found the need for more than a modi- 
cum of the scientific knowledge I possess. 1 have solved problems 
mathematically for fun that I could solve with ample accuracy for 
the job in hand with a wooden straight-edge and a lump of chalk, 
and in less time. Needless to say, | did not waste my employers’ 
time in my mathematical exercises. 

In short, outside the ranks of a limited number of designers, 
science is of little use, because time is wanting. Crude and rough 
methods are often used, because they are quicker, even if more 
expensive in the end. It is cheaper to spend an extra £10 on one 
contract than to risk delay to other works involving £5000 or so. 
Again, a man spends some £300 in acquiring scientific knowledge 
which as an executive engineer he will seldom or never need, and 
which necessarily becomes somewhat rusty and unreliable. I 
should say that if that man had £100 worth of science and paid an 
occasional £10 fee to a specialist miller he would really make a 
better bargain financially. 

It is always a personal satisfaction to possess knowledge, and itis 
mainly for tbat reason that I myself continue to study, but it is 
most certainly unprofitable in a money sense. 

As far as 1 have found any use for science beyond everyday 
science, I have been very foolish in spending a tithe of what I have 
done on books and journals and other means of education in the 
last twenty-five years. (Generally, I feel that my travelling 
library for most jobs is fairly well equipped with ‘* Molesworth,” 
Chambers’ ‘‘ Mathematical Tables,” and ‘‘ Practical Mathematics.” 
Others are useful, but these are all that are in any way necessary. 

As regards college training, is not this craze largely due to the 
prevailing weak-minded craze for ‘‘ luxury ” and fear of hard, dirty 
work? An attempt, in short, to get all of his share of the sweets 
of engineering and none of the discomforts, in the case of many 
mamma's darlings. I have found more than one three-year student 
from leading colleges entirely ignorant of even the most 
elementary electrical ‘‘test”’ as used in practice. 

They have had Wheatstone’s bridge explained (’) to them 
mathematically, and apparently the physical laws were omitted 
to be explained. Of what use is such training! Better make 
existing schools efficient before building new ones. Yet such 
young men will be given good jobs because they are young, and 
en a—crammed for—college diploma. 

I can go hang since I am forty years of age, and therefore too 
old a fossil, and no college diploma, but just the knowledge I have 
found useful, until the time arrives when a practical man is called 
in to put things straight. 

Engineering may be described as a lottery in which all the prizes 
are blanks. It is one of the worst paid, and is the last one to enter 
without some private means. In most cases it means hard work 
physically and mentally, and an absence of luxury. When these 
latter conditions cease to obtain, | hope by that time I shall be 
dead, ENGINEER. 


Str,—We are told that the supply of engineers entirely exceeds 
the demand. I have only to turn to your own advertising columns 
to find this flatly contradicted. In your last number I find that 
berths for no fewer than twenty-two are vacant. 

The truth is that the men who have received a technical college 
education are not really engineers at all. The history of the whole 
subject is very curious and interesting. It cannot told here. 
The technical college movement began on a false basis. Men not 
themselves engineers formed certain theoriesas to what an engineer 





ought to know. The consequence is that multitudes of men are 
thrown on the market who have nothing to sell that engineers in 
business want to buy. There is still and always will be openings 
for men of ability, who understand the art of making machinery, 
or bridges, or docks, or railways in such a way that a profit may be 
earned, But no college can teach this. 

The man who can effect a saving in the cost of turning crank 
shafts is worth something, because his knowledge can be utilised. 
In the same shop a knowledge of the Calculus is of no value, 
simply because no one wants toemploy the Calculus. The technical 
schools teach enormous quantities of entirely useless knowledge. 
I do not hesitate to say that the students would be better employed 
in learning Latin and Greek than in acquiring much that they are 
expected to know. 

Nothing is more painful to some young men than the dis- 
illusionment which occurs when they go in search of work. They 
find that what they know has no market value, while that which 
they do not know has. But professors and teachers must live, 
and sc things go on, and the mechanical engineering firms continue 
to advertise for men, and the crowd’ may walk about, hands in 
pockets and head in the air, and fathers and mothers and guardians 
may support them and denounce the world at large. 

Here is a case in point. A firm wanted a draughtsman who 
could work from hand sketches, and knew how to proportion 


details. He was not expected to originate anything. Regular 
employment at £6 a week failed to obtain such a map. 
August 15th. SENEX, 





RIGHT-ANGLED TRIANGLES WITH EXACT SIDES. 

Sir,-—With reference to Mr. Marshall’s right-angled triangles, 
in your last issue, the following remarks may, perhaps, be of some 
interest :— 

Every right-angled triangle has two roots, x and . The three 
sides of the triangle are: «2 + 7; x2 — y*,and2. y. As every 
uneven number (2 + 1) is equal to the difference of (x + 1)? 
and x”, it follows that every-exact number—with the exception of 
land 2—whetlier even or uneven, can be one side of a right- 
angled triangle, all sides of which are represented by exact 
numbers, If, beginning with the small numbers 1, 2, 3, 4, &c. &c., 
the roots « and ¥ are chosen so that their sum is vneven and that 
they have no common divisor, a series of right-angled triangles of 
exact numbers may be computed, none of which is a multiple of 
another. 

There are no right-angled triangles of exact numbers with 
angles of 30 deg. or 45 deg., the length of one or two sides being 
irrational. 


Vienna, August 7th. Fritz Krauss, 


MEASUREMENT OF ANGLES. 


Sir,—I read Mr. Stratton’s letter which appeared in the last 
issue of THE ENGINEER, and I hold his opinion that something 
should be done /¢ the measurement of angles in connection with 
crossings, 

Owing to the different methods used by different railway and 
private companies and makers, a waste of materials and time has 
often occurred. 

I understand that the Permanent Way Institution, among 
whose members are a good number of prominent railway engi- 
neers, are taking up this matter, and most probably at an early 
date a fixed method will be adopted. 


Manchester, August 16th. PERMANENT Way. 





HISTORY OF THE STEAM ENGINE, 


Srr,—In the interesting article on the history of the steam 
engine in THE ENGINEER of August 11th it is stated that full 
particulars are not available of the first Newcomen engine on the 
Continent, put down jn 1722 at Cassel by Joseph Emanuel Fischer 
vonErlach. By acuriouscoincidence, adetailed account of thisengine 
was published in the Zeitschrift of the Society of German Engineers 
on August 5th. To the particulars there given I might add that 
a drawing of the engine was published in Leupold’s ‘‘ Theatrum 
Machinarum Hydraulicarum,” 1724, vol. ii., as was also one of the 
engine erected at Kinigsberg, in Hungary, by Isaac Potter. 

Surbiton Hill, August 16th. Bennetr H, Brovenu, 





TURBINES AND RECIPROCATING ENGINES. 


Str,—With reference to your report of my paper read at the 
recent meeting of the Institution of Naval Architects on the 
‘* Comparison of the Performances of Engines and Turbines on the 
Midland Railway Company’s Steamers,” I would call your atten- 
tion to the omission of a correction I made at the meeting with 
regard to the speed of the Manxman. That vessel was only tried 
efficially with all the boilers in use ; the others were tried officially 
with the two double-ended boilers only. WILLIAM Gray. 

6, Licyd’s-avenue, London, E.C., 

August 16th. 








LEEDS ASSOCIATION OF ENGINEERS.—The members of the Leeds 
Association of Engineers, conducted by their president, Mr. W. H. 
Drake, and secretary, Mr. Robert Lupton, visited Sheffield on 
August 9th and inspected the steel works of Messrs. Edgar Allen 
and Co, Limited. They were received by Mr. R. Woodward, the 
vice-chairman, and Mr. F. A. Warlow, managing director, and 
were shown round by members of thestaff. The works, established 
in 1868, have, during the last ten years, increased in extent three- 
fold, and employ now 1200 hands. The most interesting feature 
was the improved application of the pneumatic method of steel 
melting invented by M. Tropenas, of Paris, the blast of air not 
being introduced at the bottom of the converter, as in the original 
invention associated with the names of Sir Henry Bessemer and 
Mr. R. F. Mushet, but at the side. Thereare tworowsof tuyeres, 
the bottom row acting upon the molten metal only, and the top 
row on the gas evolved. Working at a pressure of blast up to 4 Ib., 
the most intense heat is generated, and the metal also less dis- 
turbed than in other converters. Such was the fluidity of the steel 
that it was carried long distances and run into moulds without 
stiffening. The time occupied for each blow was about twenty 
minutes, the castings ranging up to 12 tons each. The Tropenas 
installation comprises three 3-ton and two 25-cwt. converters, and 
is capable of turning out over 300 tons per week. The Government 
have also arranged for its use at the Royal Arsenal, and similar 
installations are now working on the Continent and in the United 
States. The manufacture of steel dynamo magnet castings was an 
interesting development. A large quantity of points and crossings 
for tramways were being made from manganese steel so tough as 
to be practically unbreakable. These were being fitted to rails 
from the Leeds Steel Works for supply to the principal English 
municipalities, including London, Manchester, Birmingham, Leeds, 
Nottingham, Newcastle, &c., and for the Continent and South 
Africa, for which latter thousands of railway wheels and buffers 
were being made. The visitors were also shown the process of 
manufacture of all kinds of cutting tools from air-hardening 
crucible steel, from diamond stone cutting saws 7ft. 4in. in diameter 
downwards. Such tools are supplied to the United States and all 
parts of the world. In the macbine shop iron castings were being 
turned at a speed of 120ft. a minute with a jin. cut, a -60 carbon 
steel shaft with a similar cut at 60ft. a minute, and drilling was 
being done at Gin. a minute, 
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STANDARD LEADING SCREWS. 


Tue following report has been issued by the Com- 
mittee appointed in 1900 to study the question of a 
master leading screw for lathes. This report is as 
follows :— 


1. The Committee appointed in November, 1900, with a view of 
obtaining a master screw for tracing leading screws for lathes first 
met January 18th, 1901, and has held fifteen meetings. 

2. The Committee has had the benefit of the active assistance of 
the private firms and of the staff of the Government Departments 
repr ted in its org tion, and also of the National Physical 
Laboratory, by which the work initiated by the Committee’s 
labours will in future be carried on. 

3. Particular thanks are due to the Standards Department of 
the Board of Trade for the loan of apparatus and standard 
measures, as well as fof many elaborate verifications undertaken by 
the Committee, and to Messrs. Armstrong, Whitworth and Co., 
for the unremitting care bestowed upon the manufacture and 
correction of the screw-adjusting machine. 

4. The Committee desire to express their especial sense of the 
value of the services of Mr. Alfred Muir during the early stages of 
their work, which, unfortunately, he did not live tosee completed. 

5. The Committee now have the honour to make their report, 
in which, for convenience of reference, they have included some 
details relating to the circumstances of their appointment and the 
general aspects of the question referred to them. 

I.—GENERAL. 

6. The necessity for a high degree of accuracy in the dimensions 
of the interchangeable parts of modern guns and gun mountings, 
&c., is very evident—more so, perhaps, than in mechanisms of similar 
magnitude usually produced in the course of commercial mechanical 
engineering, and the difficulty in obtaining the necessary accuracy 
is increased by the fact that, contrary to the usual custom with 
such high-class work, the interchangeable parts have to be readily 
manufactured in workshops at widely separated centres of industry, 
and under independent control. 

7. For the dimensions of simple plane, cylindrical, or conical 
surfaces, a common basis for independent centres of manufacture 
is comparatively readily available in the form of sets of end- 
measure gauges verified by the Standards Department of the 
Board of ‘Trade. 

8. Even in these cases, however, great care is necessary, and, in 
order to avoid errors in interchangeable work, it is usual to manu- 
facture at one centre, for common use at the subsidiary centres, a 
set of master gauges to which the dimensions of all the parts are 
commonly made ultimately referable. 

9. In the case of the helical surface of screws the problem is pre- 
sented of a form of figure necessarily in common use, but incapable 
of adjustment when formed, and not referable to end measure 
gauges by any ordinary workshop process, and for which even a 
master gauge is not a conclusive check. 

The initial accuracy of a helical surface, as distinct from the 
sectional form of the thread, is entirely dependent upon the 
accuracy of the leading screw of the machine upon which it is cut, 
and thus the leading screw becomes practically a generating 
master gauge, which instead of being solely used for gauging 
purposes is called upon to do work involving appreciable wear. 

10. Hence it becomes a matter of prime importance that the 
leading screws of the machines generating screws intended to be 
interchangeable should be capable of being maintained uniform in 
pitch throughout their iength, and that the pitch should actually 
represent the epeeed fraction of the standard of length which it 

is reputed to be. 

11. That the leading screws supplied with lathes by firms of good 
repute differ appreciably amongst themselves has been frequently 
emphasised, and recurrent instances of the difficulty found in 
securing absolute interchangeability, even on short lengths of 
large screws, led to the discussions resulting in the appointment of 
this Committee. 

12, The Committee early in their deliberations came to the con- 
clusion that the only practical way to improve matters was to 
provide centrally some special machinery for the supply of large 
screws of certified accuracy, and it then became evident also that, 
to be practically useful, the supply must be readily made at a 
reasonable cost, so as to facilitate replacement of worn screws, and 
that the machinery must be of a very substantial character, in 
erder to minimise the results of wear. 

13. The problem was entirely different from that presented to 
mathematical and astronomical instrument makers, whose divid- 
ing screws have reached a high degree of accuracy, as such screws 
are not required to act as guides tocutting tools mounted in heavy 
lathe saddles, but are treated with a care, and used underconditions, 
which may allow of their original accuracy being maintained for a 
long period 

14. The difference is made more evident on consideration of the 
fact that the heavy breech screws, the accuracy of which was a 
prominent cause of the action now reported, may be over 12in 
diameter, are made of hard steel, and have threads of a cross- 
section, allowing them to support a thrust of some 2000 tons with- 
out deformation. 





Il.—PRELIMINARY STEPS. 


15, In considering the action that should be taken, your Com 
mittee had first to consider what standard of accuracy should be 
aimed at in the master screw which was to be commercially repro- 
duced, and on the evidence before them decided that an error of 
not more than 0-000lin. per 12in. of length of screw was allowable. 
It is satisfactory to note that this error was ultimately materially 
improved upon. 

16. The general question of the accuracy obtainable under 
workshop conditions with ordinary standardised end-measure 
gauges was also, from the beginning of their deliberations, forced 
upon your Committee’s notice, and useful results have followed the 
incidental verification of the fact, that end-measure gauges, even 
under favourable conditions, are not usually as accurate as could 
be desired. This appears to be largely because high-class engi- 
neering workshop practice has advanced very rapidly in accuracy 
during recent years. 

17. It requires to be noted that for purposes of accurate repro- 
duction of interchangeable parts the laboratory verification requires 
to be as much superior to the gauge-room work as the gauge-room 
work requires to be ahead of the works. The importance of this 
question will undoubtedly have to be officially recognised and 
additional and improved facilities for the accurate verification of 
gauges provided in the future. 

18. Practically it has appeared to your Committee that in 
individual end measure comparisons 0-00lin. in 12in. being the 
accuracy commonly obtainable in the general workshop, requires an 
accuracy of 0-00Clin. in 12in. in the gauge room, and 0-00002in. in 
the laboratory verification. 

19, There appears to be greater probability that the workshop 
limits of accuracy may become finer than that greater accuracy 
should become possible in the gauge-making workshops and verifi 
cation laboratories, and in the meantime what appears to be 
commonly required is rather greater care in the use of existing 
facilities than actually new facilities, 

20, The foregoing limits of accuracy may appear small, but the 
work done for the Committee shows that they present no excessive 
difficulties when proper precautions are taken. 

21. Before proceeding to act upon these considerations your 
Committee carefully considered the details available of previous 
efforts which had been made to provide accurate machinery for the 
reproduction of screws of the magnitude required. 


t 


coal and shale mines £898,000—this is exclusive of the value of 


again been largely availed of from nearly all the mineral fields of 
the State. These works have proved of distinct benefit to the 
mining community, as individual miners and small companies are 
now able profitably to work deposits which otherwise could only 
be handled by a very large outlay of capital. 


of the success so far achieved, considerable additions to the plant 
are to be made. 


twenty years ago has just again taken place. 
in England and America for the manufacture of locomotives for 
the New South Wales railways, and as the engineering trade in 
Sydney was very dull at that time, it was suggested that local 
firms should tender for the work to find employment for the local 
artizans. The tenders were subsequently reviewed by a Royal 
Commission, when the lowest local tender, that of the Government 
Dockyard, was considered to be too low to be profitably under- 
taken, and that the site was unsuitable for the manufacture of 
locomotives. 
Engineering Company as the most suitable local offer, except the 
Railway Workshops, the prices quoted being as under :— 


ordnance factories and elsewhere for the Admiralty, a lathe bad 
been supplied to the Royal Carriage Department by Messrs. W. 
Muir and Co. in 1893 with a leading screw, upon which special 
care had been bestowed in manufacture. 

23. This screw was known to be very uniform in pitch through- 
out its length, and was manufactured to conform with the most 
reliable length gauges in Messrs. Muir’s possession, but the relation 
of the pitch to the standard length was not accurately known. 

24. The Superintendent of Weights and Measures accordingly 
undertook for your Committee an elaborate series of measurements 
of this screw throughout its full length—see Appendix I.—-showing 
it to be 0-Olin. long in 20ft. at 62 we Fah., only 0-0003in. short 
between the ninth and thirteenth feet of its length, and very 
regular at all intermediate points. 

25. The errors were, in fact, in many cases less than could be 
accurately determined, under the conditions attending measure- 
ments made in the immediate neighbourhood of working machine 
tools, and heavy steam hammers distant only a few hundred yards, 
and in a workshop subject to the variations of temperature 
attending the ordinary methods of heating. 

26. These difficulties, however, formed a valuable object lesson, 
and led to the determination to instal the master screw on the 
screw-adjusting machine in a specially designed chamber in a quiet 
situation. 

The results obtained also led to some revision of the accuracy 
which it was decided to demand from the leading screw-adjusting 
machine, 

27. No other experimental tests were made of existing machines, 
but before going into the details of the new leading screw-adjusting 
machine, careful note was taken of the work of earlier experi- 
menters in the same direction. Prominent in interest amongst 
these was the screw-adjusting machine made by Mr. Donkin in 
1826, now in the South Kensington Museum, and a subsequent 
machine of the same type made in 1840. The main principle of 
these machines, for producing from a calibrated screwa fresh screw 
of a higher degree of accurscy, was utilised by your Committee, 
and they therefore deserve special note. 

28. They have much of the appearance of an ordinary lathe in 
general design, but the nut controlling the motion of the slide rest 
which carries the cutting tool is capable of being slightly advanced 
or retarded, as desired, by an arm resting against an adjustable 
cam-plate, composed of separately adjustable strips, jin. wide. 
The irregularities of the original leading screw are arranged to be 
observed at 4in. intervals by a microscope on the saddle traversed 
over a scale fixed on the lathe bed, and are compensated for at 
successive intervals by raising or lowering the adjustable cam- 
piece, on which the arm projecting from the leading nut rests. 
The adjustable cam-pieces are finally eased off, without affecting 
the mean height of each, so as to form a continuous curve. 
29. Some published details of the work of Professor Rogers in 
America on similar lines were referred to, as well as other work in 
the same direction, including Wilkinson’s work for the Society of 
Arts in 1865, and the subsequent production of more accurate 
screws from Wilkinson’s by means similar to those used by Donkin. 
30. Inquiries were also made in other directions from firms 
believed to be engaged in independent work likely to help the 
Committee. Some very accurate work was brought to light, but 
no machinery which appeared available — anticipated what 
seemed necessary to your Committee, all the large accurate 
screws as to which they received information having been pro- 
duced by approximations, dependent upon hand work upon the 
screws for the correction of local irregularities, and upon the 
differences of temperature between the generating and generated 
screw for corrections of length overall. 
31. It was therefore decided that the only way to give effect to 
the objects for which the Committee was formed was to obtain a 
machine capable of reproducing unusually accurate and sub- 
stantial screws, and generally available for commercial and official 
use. Approval of funds for this purpose was accordingly sought 
and obtained. 


(To be continued.) 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 
Department of Mines, N.S.W.—The production from the mineral 
fields of this State for the year 1904 is valued at £6,402,558, and 
exceeds that of the previous year by £286,303. The principal 
items are shown below :— 





£. 
Coal 6,019,809 tons 1,994,952 
Coke 171,006 ,, 110,692 
Copper 8907 ,, 420,387 
Diamonds 14,296 cts 11,620 
Gold wend ee ie “ee, bes 324,996 oz. 1,146,109 
Iron (made from scrap) .. 6,303 tons 81,504 
Leat(pig, Ke)... 5,883 ,, 65,964 
Beers ~ Soi 23,178 ,, 13,250 
Limestone flux 24,975 ,, 14.434 
P rtland cement — 54,750 
Noble opal .. .. «- «- —_ 57,000 
Silver, ingots and matte 1,121,402 oz. 123,256 
Silver, lead, ore concentrates. &2. 397,220 tons 1,942,284 
shale (oil) .-. a0 “ 37,871 4, 26,770 
Tin (ingots and ore).. .. .. «- 1,644 ,, 184,785 
Zinc (spelter and concentrates) .. 57,603 ,, 117,978 











It is estimated that there were 37,527 persons engaged in and 
about the mines at the end of 1004, as against 14,117 for the 
previous year. About 23,691 persons were engaged in metalliferous 
mines and 14,146 in coal and shale mines. 

The value of mining machinery and plant in operation at the 
metalliferous mines of the State is put down at £2,031,436, and at 


plant at the various smelting works. 
The Customs smelting works at Dapto and Cockle Creek have 


The Sulphide Corporation continues to give attention to the 
yuestion of zinc distillation, and it is gathered that, as the result 


Locomotive contract.—A repetition of the farce enacted about 
Tenders were called 


The Commission considered the tender of the Clyde 


80 Passenger 30 Goods 
Engines. Engines, 
£ £ 
Clyde Engineering Company, Sydoey 177.780 .. 183,600 
Railway Workshops, Sydney.. .. .. 154,591 167,669 
Beyer, Peacock and Co., England 136,500 141,000 


On these prices, the Government did not feel justified in placing 
he work locally. Ata later date the Ciyde es id 
that of the 


: 


ford.—We have received two catalogues and four leaflets. 
former give illustrations, sizes, and prices of Bailey's valves for 
power stations and works, including the firm’s automatic exhaust 
valves, § 
steam water heaters, steam hearths, thermostats, or automatic 
temperature regulators, exhaust heaters, and calorifiers, 


—$— 


it in the matter of piecework, and for one man to work two 
machines when possible. Special meetings were held by the unions 
concerned to consider the proposals, but they emphatically refused 
to entertain either suggestion. In the meantime, in consequence 
of the urgency of the engines, part of them have been ordered 
abroad, and where the exercise of a little discretion and common 
sense by the labour unions would have found employment for a 
number of men for five years, they have lost the work altogether. 

New South Wales has closed the year with a revenue of 
£11,514,328, being an increase of £60,583 over last year. The railways 
and tramways contributed an increase of £234,379, but the revenue 
returned to the State from the Commonwealth Government de. 
creased this year by £154,347, which brought down the net result, 

With a view of reducing the coal consumption, the Victorian 
railway department has fixed an average allowance for each class of 
engine, and drivers are expected to keep to this rate. The 
amount allowed on AA passenger engines is 561b. to the mile, 
The department is also experimenting with liquid fuel. 








LAUNCHES AND TRIAL TRIPS, 





RAMAZAN, steel cargo steamer; built by, R. Craggs and Sons, 
Limited ; to the order of, Messrs, Henry Fernie and (o.; dimen. 
sions, 364ft. 3in. by 47ft. by 26ft. 4in.; engines triple-expansion 
24in., 40in., 66in. by 45in., pressure 180]b.; constructed by 
Messrs. Blair and Co., Limited ; launch, July 31st. 7 

APHRODITE, steel screw steamer; built by, Tyne Iron Ship- 
building Company; to the order of. Messrs. Harris and Dixon, 
Limited ; dimensions, 348ft. 6in., 50ft. by 25ft. 8in.; engines, 
triple-expansion, 24in., 39in., 66in. by 45in., pressure 150 |b.: 
constructed by, North-Eastern Marine Engineering Company ; 
launch, August Ist. 

Lorp Curzon, steam trawler; built by, Earle’s Shipbuildiog 
and Engineering Company, Limited ; to the order of, Yorkshire 
Steam Fishing Company; dimensions, 130ft., 22ft. 3in. by 
12ft. 10in.; engines, triple-expansion, 500 horse-power ; launch, 
August Ist. 

RHEINFELS; built by, Swan, Hunter and Wigham Richardson, 

Limited; to the order of, the Deutsche Dampfschiffabrts 
Gesellschaft ‘‘ Hansa,” of Bremen; dimensions, 435ft. by 55}ft. 
beam ; engines, four-crank quadruple-expansion, balanced on the 
Yarrow, Schlick and Tweedy system; constructed by, makers ; 
trial trip, August Ist. 
ELLERAY, steel screw collier ; built by, the Blyth Shipbuilding 
Company, Limited, Blyth; to the order of, Messrs. Sharp and Co., 
Newcastle-upon-Tyne; dimensions, 239ft. by 33ft. 6in. by 17ft. 3in.; 
engines, triple-expansion ; constructed by, North-Eastern Marine 
Engineering Company ; launch, August 2nd. 

ARENSBURGH ; built by, Swan, Hunter and Wigham Richard- 
son, Limited ; to the order of, the Deutsche Dampfschiffahrts 
Gesellschaft ‘‘ Hansa,” of Bremen ; dimensions, 4(0ft. by 51ft. Yin, 
beam ; engines, four-crank quadruple-expansion; engine on the 
Yarrow, Schlick and Tweedy system; constructed by, makers ; 
trial trip, August 2nd. 

QUEEN AMELIE; built by, the Northumberland Shipbuilding 
Company, Limited ; to the order of, the Dunlop Steamship Com- 
pany, Limited ; dimensions, 382ft. by 48ft. by 30ft. Sin.; engines, 
triple-expansion, 244in., 40in. and 68in. by 48in., pressure 180 lb.; 
constructed by, The North-Eastern Marine Engineering Company, 
Limited ; launch, August 4th. 

Sracpoo., ‘‘trunk” steamship; built by, Messrs. Ropner and 
Son ; to the order of, the Pool Shipping Company, Limited, West 
Hartlepool; dimensions, 366ft., with a deadweight carrying 
capacity of 7200 tons ; engines, triple-expansion ; constructed by, 
Messrs. Blair and Co., of Stockton-on-Tees ; trial trip, 14th inst. 

Kinosway, steel screw steamer ; built bys Messrs. Swan, Hunter 

and Wigham Richardson, Limited ; to the order of, Mr. H. W. 
Dillon, of London ; dimensions, 386ft. by 47ft. 3in. by 30ft. Yin.; 
to carry, a deadweight cargo of 6950 tons ; engines, triple-expan- 
sion, 25}in., 42in., and 70in. by 48in. stroke, pressure 180 ]b.; con- 
structed by, the Wallsend Slipway Company, Limited ; launch, 
August 15th. 
Totosa, steel screw steamer ; built by, Messrs. Ropner and Sons, 
Stockton-on-Tees ; to the order of, Messrs. Gladstone and Co., 
West Hartlepool; dimensions, 350ft. by 46ft. by 26ft. lin.; 
engines, triple-expansion, of about 1350 indicated horse-power, 
pressure 1801b.; constructed by, Messrs. Blair and Co., Limited, 
of Stockton-on-Tees ; launch, 15th inst. 








CATALOGUES. 


THe Batpwin Locomotive Works, Philadelphia.—We have 
received a catalogue giving illustrations and full particulars of this 
firm’s electric motor trucks for railway and inter-urban service. 
All the trucks appear to be constructed to the standard gauge, 
tft. 8hin. 

Tue British THomson-Houston Company, Limited, Rugby, 
England.—Pamphlet 182; dealing with lightning arresters for 
alternating and continuous current circuits. These are illustrated 
and described, and data concerning them is given at the end of the 
pamphlet. 

THE HEATLY-GRESHAM ENGINEERING CompaNy, Limited, 110, 
Cannon-street, London, E.C., have sent us a pamphlet containing 
an illustration and particulars of their ‘‘ Rational” horizontal high- 
speed oil engine. It is made in two sizes, 3 and 6 brake horse- 


power. A table is also given showing the more important dimen- 
sions. 
Messrs. EstLerR Brotuers, 25, Lawrence Pountney-lane, 


Cannon-street.—We have received a neat blotting-pad, the cover 
being made of aluminium, and upon which are three views of 
the firm’s works. Besides making all kinds of aluminium cast- 
ings, Estler Brothers also make gun-metal and brass castings of 
all descriptions. 

Messrs. THE PATERSON ENGINEERING ComMPaNy, Limited, 
Amberley House, Norfolk-street, Strand, W.C., have sent us two 
leaflets, B and D, describing their purifiers for power plants. 
Leaflet B deals with the Paterson water-softener and filter— 
type A—and leaflet D describes the Paterson condensation water 
purifier and grease eliminator. 

L. G. MoucuEL, 38, Victoria-street, Westminster. Hennebique s 
patent system of ferro-concrete construction forms the subject of an 
interesting and voluminous catalogue issued by Mr. Mouchel. The 
success which has attended the application of concrete toa metallic 


skeleton by M. Hennebique is well-known, and it would be difficult 


to name a form of construction to which the Hemnebique system 


has not been applied. The book contains nearly two hundred 
illustrations, showing many of these constructions and official 
reports of tests. 


Messrs. W. H. Battey AND Co., Limited, Albion Works, oa 
© 


The second catalogue illustrates steam kettles, ovons, 


The 


eaflets are illustrated price lists of gyrometers or “sight” epeed 


indicators; Bailey’s workmen’s check-taker ; McCracken’s steam 
trap, and Foster's automatic relief and surplus steam safety 








22. Owing to difficulties in securing satisfactory interchange- 
ability of long screws used in gun mountings manufactured in the 





made a proposition that it would reduce its tender to 
Railway Workshops, provided the various trade unions would meet 


valve, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
ENGINEERS continue well engaged in most branches, and in this 
respect they present a pleasing contrast to the members of the 
iron trade proper. There isa good deal of railway work about, 
and marine requirements*are also furnishing a considerable amount 
of employment. The foreign demand continues satisfactory both 
with regard to engines and also machinery. Hydraulic engineers 

are well engaged. a 
In the steel trade the limited number of local manufacturers are 

doing well. The opinion seems to be gaining ground among con- 

sumers of steel that there is plenty of room for an extension of 
production both with regard to semi-finished sorts and also with 
respect to structural descriptions, including especially angles, for 
which there is generally a good call among engineers, both local 
and from a distance. Angles are now quoted £5 10s. to £5 1b5s., 

Bessemer billets are £4 10s,, and Siemens £4 10s, to £4.15s. Mild 

bars move freely at £6 to £6 5s, 

Staffordshire cinder forge pig iron is in pretty good request at 
42s, to 48s., whilst a moderate call is also experienced for part- 
mines at 45s. to 46s, All-mine hot blast is in fair call at 55s. to 
60s. for ordinary, and 75s. to 80s. for best. The production of 
cold blast is only limited, engineers roll casters taking small parcels, 
for which 95s. to 100s. is the De ae quotation. Northamptons 
continue 41s, 6d. to 48s,, and Derbyshires 44s, to 45s, Of these 
the furnaces are making a pretty good output, and agents report 
favourably of the position and also of prospects. Good North 
Staffordshire descriptions are in moderate request at 45s. to 46s. 

In the finished iron trade there is a good demand for marked 
bars at £8, with £8 12s, 6d. for Earl Dudley’s L.W.R.O. brand. 
Common unmarked bars arequoted £5 12s. 6d. to £5 17s. 6d., with 
a moderate call. Hoop iron is £6 15s., with a tolerably good 
inquiry on Australian account. Rivet iron and nail rods move 
more freely than of late at about £6 17s. 6d. to £7. Gas strip is 
in somewhat quiet call at £5 15s. to £5 17s. 6d. 

The annua! meeting of the Severn Commissioners at Worcester 
have adopted a report welcoming the increase of tolls, which for 
some years have shown a falling off. The Commissioners hope- 
fully look forward to this improvement being maintained. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The attendance on the Iron ’Change on market 
days is, as usual at this season, not of large dimensions. Never- 
theless, it is evident that there has been an improvement of some 
importance in pig iron, From all centres comes information that 
there is a better business generally. In this part of Lancashire 
we are informed that large sales have been made, no doubt as the 
result of depleted stocks, and the waiting for lower prices in the 
open market, which have not come. Warrants have advanced, as 
is well known, but that does not account for the stronger feeling 
manifested here, and there is no doubt it is the result of legitimate 
business, The latest report of the Amalgamated Society of Engi- 
neers shows that, on the whole, labour is in better demand in the 
engineering trades, and inquiry on Tuesday in regard to machine 
tools elicited the information that while they were working full 
time there was not an overplus of orders on the books. No doubt 

a great deal hangs on the result of the conference regarding the 
cotton wages dispute. It is sincerely to be hoped that a com- 
promise will be effected honourable to both sides. Anything but 
a strike, with its attendant misery to which we have, unfortunately, 
been accustomed to in the t. This leads up to the case of the 
Amalgamated Society of Core Makers, who lately appealed to 
the engineers and foundry masters in the Manchester district 
for a minimum wage of 37s. per week. A conference of the Engi- 
neers’ Employers’ Association and the men’s representatives took 
place in Manchester on Tuesday, and both sides of the matter were 
ably put. Tosum up, the feeling on the part of the employers 
was uecidedly against advance in the Manchester district. The 
chief argument is that the men are paid 5s. per week more than 
in, say, Bolton, where the conditions of living do not vary much 
from those of Manchester. On the other hand, the attention of 
employers is called to the fact that the core makers are at present 
the lowest paid skilled artisans in the engineering trade. There 
was, notwithstanding this, a strong feeling against any advance ; 
but, after all, the matter will be at a future time brought before a 
general meeting of employers, and then a decision for or against 
will be come to, In other respects there is little calling for com- 
ment, there being a fair amount of employment. Quotations :— 
Lincolnshire No, 3 foundry, 49s. 6d.; Derbyshire, 52s. 6d. to 
53s, 6d.; Staffordshire, 50s. to 503, 6d.; Middlesbrough open 
brands, 54s, 10d. to 55s. 3d.; Scotch, Gartsherrie, 56s, 6d.; Glen- 
garnock, 54s, 6d.; Eglinton, 54s. 6d.; Dalmellington, 54s., 
delivered Manchester, For delivery Heysham: Gartsherrie, 
4s. 3d.; Glengarnock, 52s, 3d.; Eglinton, 52s. 3d.; Dalmellington, 
51s, 9d.; West Coast hematite, 56s, 6d.; East Coast, 55s. mixed 
numbers, f.o,t. at works. Forge iron: Lincolnshire, 47s.; Derby- 
shire, 46s, to 47s., equal to delive Warrington. In finished iron 
there was again a firm feeling, and all classes were well held for 
full rates. Crown bars, £6 2s. 6d. to £6 5s.; hoops, £7 2s, 6d. to 
£7 5s,; sheets, £7 5s. to £7 103, Steel of all kinds is in 
full inquiry, and rates about the same as before. English billets, 
£4 2s. 6d. to £4 7s, 6d.; hoops, £7 2s. 6d. to £7 5s.; boiler plates, 
£6 to £6 2s, 6d., delivered Manchester. Metals continue on the 
up grade, and, although raw copper was dearer, we did not hear 
of any advance in the manufactured article. Quotations therefore 
are :—Sheets, £82 to £84 per ton ; seamless tubes, 10}d.; brazed, 
10d.; brass tubes, 8d.; condenser, 9d.; brazed brass, 9d. to 94d. ; 
rolled brass, 7d. to 73d.; brass wire, 7}d.; brass sheets, 8d. per lb. 

In fuel there is little demand. Short time is general in the 
Lancashire colliery districts, and business is very dull and 
approaching to stagnation. Quotations are nominally unchanged, 
as follows :—Best coal for domestic purposes, 13s, to 14s.; seconds, 
12s, to 138.; common, 9s, to 10s.; best steam and forge coal, 8s, 3d. 
to 88, 9d.; best engine fuel, 7s, 9d. to 8s. 6d.; best slack, 7s. to 
‘3. 6d.; medium, 6s, to 6s. 9d.; common, 5s. to 5s. 9d. at the pit ; 
screened coal, 9s, 9d. to 10s.; unscreened, 9s. 3d. to 9s. 6d., 
delivered Manchester Ship Canal. 

_Barrow.—Although prospects are much better in the hematite 

pig iron trade there is not a very marked increase in the business 
doing by makers of iron. Orders are increasing somewhat on 
steel-making account, and makers who are employed in the open 
market and have no steel mills to consume their produce are doin 
a little more business. Orders are not very fully held, althong’ 
makers are confident of a continuance of their present semi- 
activity, while they are able to soe forward that the autumn and 
winter's trade will gradually improve. 
Pig iron is steady at 57s. 6d. por ton net f.o.b.; warrant iron is 
at 07s. net cash sellers, 56s, 6d. buyers. Stocks are less by 500 
tons, and now stand in warrant stores at 20,934 tons. There are 
‘west sine furnaces in blast in the district. 

ron ore is in very quiet request, and the position of local raisers 
pe been much interfered with of late by the heavier imports of 
D — ores, The latter are selling at 14s, 3d. per ton delivered 
a A est Coast ports, and native sorts are selling at 9s. per ton 
net at mines, It is reported that the Lindal Moor Mining Com- 
se | have > come on a new deposit of iron ore, which is of good 
quality. The company are sinking a shaft and are boring in the 
vicinity of the find to determine its extent. What is wanted in 
this district is a fuller supply of native ores. 

_— trade is busier, and the rail and plate mills are better 
ne oyed than they have been this year, and prospects are that 
ey will be kept well employed for the rest of the year, 


Shipbuilders and marine engineers are likely to be busier. 

Shipping is quiet. Exports from West. Coast ports last week 
were 4283 tons of iron and 6223 tons of steel ; total, 10,506 tons, in 
contrast with 10,064 tons in the corresponding week of last year, 
an increase of 442 tons. The total exports this year have been 
499,507 tons, being an increase of 41,613 tons on the corresponding 
period of last year. Coal and coke in quiet demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE pits in the South Yorkshire colliery districts are working 
from four to five days a week in the leading thick seams, although 
several of those in the thinner seams are not making’ more than 
three days. The call for house fuel continues languid, business 
with the metropolitan and Eastern Counties markets being excep- 
tionally quiet. Rather more is doing in gas coal with both 
markets, and coalowners do not lower quotations to encourage 
brisker demand. Good Silkstone is still quoted at 10s. 6d. to 11s. per 
ton, secondary samples being about 9s. per ton. Barnsley 
‘* softs,” well-screened samples, are at 9s, to 9s, 3d., a very useful 
a coal being available at 7s, 6d. per ton in owners’ wagons at 
the pits. 

A firmer tone is exhibited in respect of business in steam coal 
for shipment, the thick seam pits being exceptionally well off for 
large contracts. At most of these pits a fair business is kept up 
with Hull. Last week, half-a-dozen collieries—Denaby and 
Cadeby, Aldwarke Main, Manvers Main, Shireoaks, Wath Main, 
and Hickleton—forwarded a total of 131,200 tons to Hull, whilst 
six of the largest West Yorkshire contributing collieries sent only 
48,768 tons. The steam fishing fleets continue to take heavy con- 
signments, chiefly of secondary grades of South Yorkshire ‘‘ hards” 
and Derbyshire coal. The heavy tonnage sent to various coaling 
stations belonging to contracting railway companies is fully main- 
tained, Prices rule at 8s. to 8s, 3d. per ton, but coal for shipment 
can be bought at 7s. 6d. to 7s. 9d. per ton in quantities at the 

its. 

’ Slack and smudge for steam generating purposes sell readily, 
and the active demand for the Lancashire cotton mills shows no 
signs of abatement. pegen Beag- ing and smudge for feeding the 
new by-product ovens are also in animated request. The coke 
active, the demand for Derbyshire and North 
Lincolnshire being satisfactorily sustained, and a good tonnage 
going to other smelting districts. Prices remain stationary, good 
unwashed smelting coke fetching 10s. to 10s. 6d. per ton, washed 
samples making 11s. 6d. per ton in owners’ wagons at the ovens. 

The weight of coal taken to Hull during July was 332,256 tons, 
as compared with 351,088 tons in July of last year; for the com- 
oy seven months of this year 2,091,792, as compared with 

,;991,824 tons for the corresponding period of 1904. Exports 
show a shrinkage on the month, the total having fallen from 
170,068 tons of 1904 to 126,567 tons last month, a reduction of 
43,501 tons. The trading for the seven months, however, shows 
the export trade to be still larger than for the corresponding com- 
=e period of last year. The principal decreases were in the 

Yorth Russian Swedish markets—the former falling from 66,713 
tons in July of 1904 to 42,223 tons last month ; whilst Sweden fell 
from 47,251 tons to 31,744 tons, the shrinkage thus exhibited, 
close upon 40,000 tons, practically accounting for the total deficit. 
Other decreasing markets were Germany, Egypt, Italy, Norway, 
Turkey, South America, Denmark, Jersey, and Guernsey, and 
South Russia, Increases were exhibited by Holland, Belgium, 
France, and East Indies. 

It is stated that the Staveley Coal and Iron Company has 
recently entered into an agreement with the Hickleton Main 
Colliery Company for the purpose of these two companies jointly 
sinking and equipping two large deep pits in the Doncaster 
district. 

The iron and steel trades remain pretty much as before.’ Very 
good business is being done at the majority of the steel establish- 
ments. Values of raw material are hardening. At the last 
meeting of the Lincolnshire Ironworks Association, held on the 
llth inst., it-was decided that the minimum prices of both 
foundry and fotge qualities should be advanced 1s. per ton, 
making these, délivered in Sheffield, 48s. 6d. and 43s. 6d. per ton 
respectively. The majority of the firms engaged in the pro- 
duction of heavy forgings for marine engines and similar 
purposes are well off for work, and their workmen are 
making good time. A noteworthy feature in the crucible 
steel trade is the brisk request for spindle steel, but should 
the threatened strike in the Lancashire cotton trade take place, 
this department would be severely affected. The local ironworks 
and foundries are doing only a quiet business. Boilermakers and 
repairers are satisfactorily employed. 

Railway material is being increasingly called for. There is less 
doing with home companies than was looked for, but foreign 
requirements, more especially for the Japanese Government and 
on South American accounts, are getting more important. There 
are indications of better prices being obtained, although as yet the 
bulk of the material ordered rules at low rates. 


trade is fairl 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE in this district is certainly becoming more favourable to 
the sellers, improvement appearing in the majority of the branches 
of the iron and steel industries, in shipbuilding and engineering, 
in shipping, and in the coal and coke business. Most works are 
well employed, and naturally the tone of the market has become 
cheerful, and the tendency in prices is upward ; indeed, there is 
not a single department where any easing in quotations can fairly 
be looked for, —— as the autumn season is at hand, and that 
is almost invariably a busy period, with improving values. About 
the market generally there is a very sanguine tone once more, and 
those who will need iron in the autumn are now losing no time in 
ordering it, for they cannot expect to buy on more favourable 
terms than those at present ruling. The advances this week have 
brought in a lot of consumers, and the inquiry is rather brisk. The 
rise in Scotch special brands and the advances on the Manchester 
market this week have strengthened the position of the Cleveland 
makers, and confirmed the opinion that the rise is not a mere 
market movement brought about by the speculators, There 
— to be something more solid about it. 

eveland warrants have been as high as 47s, 54d. cash this 
week, that being the highest rate se since the termination 
of the ‘‘corner” in May, and though the price is slightly easier 
now, it has not prevented the prod ing their quotations 
on their own account, because all the pig iron consuming industries 
are buying freely, and some very good orders have been placed 
this week. Cleveland warrants on Tuesday touched a figure 
2s, 2d. per ton above the minimum that was reached towards the 
latter end of July, and on that day was above anything that has 
been reported since the third week in May. The fact that con- 
— will be reduced next week, because of the general holiday 
at the works on Teesside for Stockton Races, is not taken into 
consideration when prospects are so encouraging. No.3 Cleveland 
G.M.B, pig iron, which last week for early f.o.b. delivery was at 
46s., is now not under 46s. 9d. per ton, and some producers are 
getting 47s., and even 47s, 3d. is reported to have been paid for 
one leading brand. A good deal of business was done at 46s, 6d. 
per ton, but no one will entertain that figure now. No. 1 is up to 
48s. 3d., No. 4 foundry to 44s, 6d., No. 4 forge to 42s, 3d., mottled 
to 41s, $d., and white to 41s. 3d. The lower:qualities show some 
improvement, but not by any means as much as the higher, and 








No, 3 is relatively a good deal dearer than forge, mottled, or white 
iron, 





The much-needed improvement in the hematite pig iron trade 
continues, and that helps to strengthen the whole market, for it 
is generally recognised that the increase in business in this branch 
is bond , and is not brought about by speculative operations. 
It is those who will actually consume the iron who are buying, and 
they are no longer purchasing for delivery from hand to mouth, 
but are arranging for large lots for forward delivery, and it is not 
likely that prices will be easier, taking into account the revival 
in the steel trade. Good orders have lately been received from 
Sheffield, and also for export. Americans are taking considerable 
quantities of hematite pig iron from this district, but they do not 
want any ordinary Cleveland pig iron. The activity in the plate 
and ume houses of the North of England partly accounts for the 
revival of the hematite iron business, and there is good reason to 
believe that it will be continued. Early last week 54s. would be 
taken for mixed numbers of East Coast hematite pig iron, but 
prices rose to 54s. 6d., at which a good deal of buying was reported, 
and now not less than 55s. per ton will be taken even by second 
hands, while some producers have raised their quotations to 

5s No. 4 is at 51s, Even with the advance made hematite 
pig iron is still relatively cheaper than No. 3 Cleveland G.M.B. 
pig iron, but producers are hoping to get the price further raised, 
when there are such good accounts of the business of consumers. 
Rubio ore is firm at 15s. 6d. per ton, c.i.f., Middlesbrough prompt 
delivery, but 3d. more is asked for forward. _ ‘ 

The increase in genuine trade in pig iron is exemplified by 
the larger exports, which have now got up to a fair average 
August return, and if prices are nct too rapidly advanced. 
Scotch founders are receiving more Cleveland iron than for several 
months past; Italy takes heavier quantities, mostly of hematite 
iron ; and to the United States the exports both of hematite and 
spiegel have Jately been good, though the production there has 
been much increased—so much so that whereas the production 
there last year was about sixteen and a-half million tons, it is now 
at the rate of twenty millions. From Cleveland, this month, 
52,270 tons of pig iron have been shipped, as compared with 
39,002 tons last month, 52,628 tons in August last year, and 
47,970 tons in August, 1903, all to 16th. fhe 

Though there is a greater consumption of Cleveland pig iron 
locally, and a substantial increase in shipments, the stock in the 
public warrant stores continues to increase, and this naturally leads 
to the assumption that the production is in excess of the require- 
ments. As there is a considerable difference between the price of 
Cleveland warrants and that of makers’ iron, those who can make 
warrants cheaply are sending iron into the store and selling 
warrants. Accordingly, the stock held by Connal’s on the 16th 
was 552,940 tons, an increase this month of 14,464 tons. 

Manufacturers of finished iron ané steel are better off than they 
have been for three years as regards the amount of work on their 
books, and there is good reason to believe that business will con- 
tinue toimprove. The Scotch manufacturers have advanced the 
prices of angles and bars 2s. 6d. per ton, but that does not bring 
them up to the figures asked in the North of England, and here, 
therefore, there has been no alteration. Steel ship plates are at 
£5 17s. 6d.; steel ship angles, £5 10s.; steel joists, £5 7s. éd.; 
steel bars, £6 5s.; iron fom, £6 7s. 6d., all less 24 per cent. f.o.t. 
Heavy steel rails are kept at £5 5s. net at works. 

Engineers and shipbuilders are doing better in the way of work 
than for some years, but unfortunately it cannot yet be said that 
there is much improvement in the pricesrealised. It has been the 
cheapness of prices that has brought in the additional work. It 
is the fact that there is more work and fewer men on the 
unemployed list that has led the members of the Boilermakers 
and Shipbuilders’ Society to claim an advance of wages. They 
certainly have not taken into account the prices which their 
employers have had to accept to secure this extra work, and their 
application has rather tended to check inquiry for new tonnage. 
At the conference at Newcastle on the 11th inst. between the 
representatives of the shipbuilders and the men to consider the 
application of the latter for an advance of 5 per cent. in piece- 
work and Is. 6d. per week in time rates, this aspect of the case 
was strongly put forward by the masters, and they intimated that 
they could not see their way to grant the application of the men. 
The delegates of the latter will, therefore, put the matter before 
their constituents, and; ballot on the question of striking. The 
men’s notices were really to expire last Saturday, but it was 
decided to prolong them. 

It cannot be denied that there is more work on the books of 
shipbuilders in this district than has been the case at any time 
during the last three years, and that the outlook is encouraging. 
Shipowners are not so hard pressed as they were, and they expect 
a great improvement as soon as peace is declared. Some of them 
are getting a foretaste of it already, and are earning very fair 
profits. The steamers engaged in the coasting trade are not so 
well situated. The freights are very low—in fact, only 2s. 104d. 
per ton can be got Tyne to London, which is the worst rate on 
record, 

For the appointment of engineer to the Newcastle City Council, 
in succession to Mr. Edge, there were sixty applicants, and out of 
these seven have been selected by a committee for sub:ission to 
the Council—K. T. Campbell, Huddersfield; A. E. Collins, Nor- 
wich ; A. J. Greatorex, West Bromwich; C. R. S. Kirkpatrick, 
Newcastle ; James Paton, Plymouth ; W. J. Steele, Bristol ; and 
F. Wood, Fulham. The salary will commence at £800 per annum, 
and rise by £100 a year to £1000. ihe 

The trade is improving very satisfactorily. Demand is quite 
active, and the best qualities of steam and gas coal are not very 
readily obtainable, as most of the collieries are well sold for this 
month and the greater part of next. Some of the buyers show a 
disposition to purchase for 1906 delivery, and it appears almost 
certain that they will not be able to purchase at lower rates than 
those now ruling. The price of best steam coal for next year’s 
delivery cannot be put at less than 9s, 6d. f.o.b., and best gas 
is at 8s, 3d. f.0.b. Coalowners are very firm with regard to 
prices, and will not make any concessions from quotations to 
secure business. The demand for coke is increasing, more particu- 
larly on export account, and the tendency of prices is upwards, 
Not less than 15s, 6d. per ton will be accepted for medium coke 
delivered at the furnaces about Middlesbrough. 

An extensive scheme of dock extension will shortly be com- 
menced at North Shields by the Smith’s Dock Company. Two 
graving docks at the Bull Ring will be lengthened sufficiently to 
accommodate the largest steamers, and to allow of this a con- 
siderable quantity of house property wil! have to be pulled down 
and new roads will have to be made. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

A GRADUAL improvement seems to be taking place in the iron 
and steel trade. So far as can be ascertained the movement is the 
result altogether of internal causes, the reports from the Continent 
and the United States indicating a quiet state of trade. Consider- 
able purchases of raw iron have been made both on Scotch and 
English account, the demand from England being on a somewhat 
extensive scale in connection with contracts recently placed. 

The stronger position of legitimate business has to some extent 
attracted speculative dealing in the Exchange, with the result that 
warrants have gained about another ls. per ton. The market for 
Cleveland iron was very strong at the beginning of the week, with 
a decided upward movement in values, Some reaction occurred 
later on the report that rather heavy deliveries of iron had been 
made into the Middlesbrough stores. Notwithstanding such 
fluctuations, however, the position of the market appears decidedly 

ir 





Business has been done in Cleveland warrants from 47s. to 


and 





47s, 54d. cash, 47s, 8d. for delivery in twenty-four vy 
47s, 9d. one month. Scotch warrants are quoted 50s, 6d., 


and 








174 


THE ENGINEER 


Ava. 18, 1905 








Camberland hematite 56s. 104d. Standard foundry pig iron has 
not yet been much affected, and the quotation is 45s, 6d. per 
ton. 

There are 85 furnaces in blast in Scotland, com with the 
same number at this time last year, and of the total 41 are making 
hematite, 38 ordinary, and 6 basic iron. 

A slight decrease has occurred in the stock of pig iron in Glasgow 
warrant stores, which now contain 17,063 tons of ordinary warrant 
iron, and 7500 tons of other makes, 

The prices of Scotch makers’ iron are this week generally 6d. to 
ls. per ton higher. G.M.B., No. 1, is quoted at Glasgow 54s.; 
No. sf o. 3, 5ls. 6d.; Clyde, 
No. 1, 57s.; No. 3, 52s.; Gartsherrie, Summerlee, and 

Calder, Nos. 1, 58s.; Nos. 3, 52s, 6d.; Langloan, No. 1, 60s. 6d.; 
No. 3, 54s.; Coltness, No. 1, 67s.; No. 3, 54s.; Glengarnock, at 
Ardrossan, No. 1, 58s.; No. 3, 52s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 53s.; No. 3, 50s. 1d.; Dalmellington, at Ayr, 
No. 1, 55s.; No. 3, 50s.; Shotts, at Leith, No. 1, 58s.; No. 3, 
52s. 6d.; Carron, at Grangemouth, No. 1, 58s. 6d.; No. 3, 53s. 6d. 
per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6578 tons, against 5469 tons in the correspondi 
week of last year. There was despatched to the United States 358 
tons, Canada 110, South America 415, India 910, Australia 165, 
France 40, Germany 80, Holland 435, Belgium 30, Spain and Por- 
tugal 20, China and Japan 175, other countries 195 ; the coastwise 
shipments being 3648 tons, compared with 1660 tons in the corre- 
sponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 12,233 tons, against 10,963 in the corresponding week, showing 
an increase of 1270 tons. The total shipments for the year to date 
are 288,572 tons, being 19,168 less than in the corresponding week 
of last year. 

The Scotch steel makers held a meeting in Glasgow on Tuesday, 
and decided to advance the minimum price of angles and bars by 
2s, 6d. per ton, making the rates £5 10s, and £6 10s, respectively, 
less the usual 5 per cent. discount. No change was made in the 
prices of ship plates, in which a large business is being done under 
contracts fixed some time ago. The present quotation for these 
plates is £5 17s. 6d., while boiler plates are quoted £6 7s. 6d. per 
ton, each subject to 5 per cent. discount. The rates are identical 
with those quoted in the North of England, but to the consumers 
the Scotch material is cheaper, as 5 per cent. discount is allowed, 
as compared with 2} per cent. in England. 

The malleable iron trade is fairly active, and the prospect 
appears a little more encouraging. There is also a better feeling 
in the foundry trades, firms engaged in the production of house- 
hold and general castings reporting an improvement in the 
demand. 

A few fresh shipbuilding orders are reported. Messrs. William 
Hamilton and Co., Port Glasgow, have contracted to build an 
8000 tons deadweight steamer for Liverpool owners, while it is 
reported that the Peninsular and Oriental Steamship Company 
has arranged for the building of two intermediate steamers of from 
6000 to 7000 tons capacity with Messrs. Caird and Co., Greenock. 
The directors of the North British Railway are arranging for a new 
steamer of a first-class character to be ready for next season’s 
passenger trafficon the Clyde. There is an impression that this 
vessel will have something to do with the extension of traffic that 
will follow upon the presentation by Mr. Cameron Corbett to 
Glasgow of the Highland Estate, lying between Loch Goil and Loch 
Long. However this may be, there can be no doubt that this 
magnificent gift will in future lead to an important extension of 
the passenger traffic on the Firth of Clyde. 

The general position of the coal trade has not shown much 
improvement, but the shipments are decidedly better ; the quantity 
cleared at the Scottish ports in the t week amounted to 
278,925 tons, compared with 252,570 in the preceding week, and 
248,732 in the corresponding week of last year. This shows an 
increase compared with the corresponding week of 30,000 tons, 
while the figures are 26,000 tons better than in the preceding 
week, At the port of Glasgow the shipments were exceptionally 
large, and the arrangements in connection with the placing of 
steamers seem to indicate that a good trade will be done in the 
immediate future. Household coals sell slowly for home use. 
There is a rather better demand for splint coal, the supply of 
which is very abundant. Hard coal and small coal and dross for 
manufacturing pu are in increasing demand. Prices are 
generally without alteration. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

At the meeting of the South Wales and Monmouthshire Coal 
Conciliation Board, held in Cardiff on Monday, the chief subject 
considered was the application by the coalowners for the general 
wage rate to be reduced 3? per cent., thus placing it at 30 per 
cent. above the standard of 1879. The argument of coalowners 
was that the average selling price of large coal had fallen below 
lls. 10d., which was fixed by Sir David Dale, or the equiva- 
lent to the minimum wage rate. Mr. F, L. Davies, the Chairman, 
pointed out that under the old sliding scale agreement coalowners 
would have been entitled to a heavier reduction, for in reality the 
average was less than 11s. 5}d. for the last three months, or 5d. 
below the equivalent minimum selling price. On the workmen’s 
side it was contended that in the downward movement, until they 
got below the minimum, they were fully entitled by the award 
to bring in all the other factors, such as volume of trade, 
small coal, &c. They admitted that when an award had been given 
which carried the wages below the minimum, they would not be 
entitled to urge any factor at all except the selling price, but at 
present they had not come to that. After some little discussion, 
carried on very temperately, it was seen that an arrangement was 
remote, and accordingly agreed upon by both sides to refer the 
dispute to the independent chairman, Sir M. H. Beach, who has 
named the close of the week as the date when he will meet, hear 
both sides, and give his judgment. One good result was attained 
by the meeting : it elicited such considerate views, and was con- 
ducted in such a friendly spirit, as to augur well for the great 
discussion looming, when the Conciliation Board will be on its 
trial. In the opinion of leading men present, neither strike nor 
lock-out need be feared at the close of the year. 

A better tone began to display itself in steam coal towards the 
end of last week, and at the opening of this week there was 
increased firmness, and more hopeful signs. 

The Adriatic Railway coal contract for Monmouthshire coals has 
been secured by Messrs, Powley, Thomas and Co, The quantity 
is 40,000 tons, of which 25,000 tons are to be delivered in Venice 
and Ancona and 15,000 at Brindisi, delivery to be from November 
toJune. Price is stated to be 18s. 4d., c.i.f. 

The interest aroused by the German syndicate appears to have 
prompted other movements. Under the Barrows, in the Swansea 
district, there are stated to be 4000 acres of good steam coal, and 
this property, it is said, will forthwith be put upon the market by 
Mr. Williams, agent of the owner, Lord Jersey. 

Shot firing is being keenly discussed, and at the monthly 
meeting of the East Glamorgan district of miners one of the points 
brought forward was in connection with the practice at Windsor 
Colliery. Mr, Jenkins stated that an application had been made 
for an interview with the manager of the colliery, when the discon- 
tinuance of shot firing during the working shift will be one of 
the subjects discussed, I recollectan occasion, now some years ago, 
after a great explosion which suggested to some, at least, that it 
was caused by shot firing, the subject was keenly discussed. 
Various opinions were then given, some advocating its entire dis- 
continuance, others the practice to be only followed between shifts, 


shot firing in any case, it was remarked by a leading mining agent 
that some collieries could not be made to pay if shot firing were 
disallowed. On the side of the public it was contended that if 
followed by a lesser output of best coals, it would lead to higher 
prices, and, pro rata, higher wages. These views are again cropping 
up in the district—the outcome of the explosion at Wattstown, 
which a qualified coroner’s jury has decided to have been caused 
by shot firing during a working shift. 

Mid-week, Cardiff, it was notified on ‘Change that more inquiries 
are coming in, and among them the Egyptian State Railways, 
which require 210,000 metric tons of best steam. This is not 
expected to have practical effect until the beginning of the year. 

The strikes in the Monmouthshire coalfield at Risca and Llan- 
hilleth continue to exercise a hardening influence on semi-bitu- 
minous coal. Closing prices generally are as follows :—Best steam 
coals, 12s. 9d. to 13s.; best seconds, 12s, 3d. to 12s, 6d.; seconds, 
lls. 6d. to 12s.; drys, lls. 3d. to lls. 6d.; best smalls, 8s, 9d. to 
9s.; best ordinaries, 8s. to 8s. 6d.; seconds, 7s. 6d. %o 7s, 9d.; 
inferiors, from 7s. 3d. Monmouthshire coals: Best large, lls, 9d.; 
best ordinaries, 11s. 3d. to lls. 6d.; seconds, 10s. 6d. to lls, 
House coal: Best households, 14s. 9d. to 15s.; best ordinaries, 
12s, 6d. to 18s. 6d.; seconds and other kinds, 10s. 6d. to 11s.; 
No. 2 Rhondda, 18s. 3d. to 13s. 6d.; brush, 11s. to 11s, 3d.; small, 
9s. 9d.; No. 3 Rhondda, 9s. 9d. to 10s. 6d.; through, 8s, 6d. to 
8s. 9d.; small, 7s. 6d. to 8s. Patent fuel, 13s, to 13s. 6d. Coke, 
16s. to 21s. 6d., according to quality. Pitwood, 19s. to 19s. 3d. 

On ’Change, Swansea, this week, it was reported that the prices 
of anthracite were showing improvement, and the demand for 
steam coals strengthening. Latest prices: Steam, 12s. to 12s, 6d.; 
No, 3 Rhondda, 18s. 6d. to 14s, Anthracite: Best, 19s.; seconds, 
16s.; big vein, 11s. 6d. to 12s.; red vein, 9s. 3d. to 9s. 9d.; cobbles, 
15s.; nuts, 16s, to 17s, 6d.; peas, 1ls.; rubbly culm, 5s, 3d, to 
5s. 6d.; duff, 3s. 9d. to 4s. Patent fuel, lls. 6d. 

Newport (Mon.) has of late indicated a promising outlook, and 
increased facilities for shipping and new works and extensions are 
being planned. Among these are: Water area of South Dock 
enlarged from 60 to 101 acres; expansion of dock in a western 
direction to the river Ebbw ; equipping the extension of the South 
Dock with four hydraulic coal hoists ; additional hoists on west 
side of North Dock, with various other important additions ; 
improved electric lighting, &c. &c., which will thoroughly exercise 
all energies up to the year 1907, when full completion is anti- 
cipated. 

On some lines the loss of the mineral traffic has been modified a 
little by the holiday receipts. The National Eisteddfod, the 
attractions of the watering places and of the coast, have ‘‘ shifted ” 
—to use a railway man’s expression—a great proportion of the 
population, and the railways have catered well, and with entire 
immunity from accident. 

One item in the rail exports of last week, namely, 1500 tons to 
Smyrna from Newport, recalls the recollection of old iron workers 
to the early days when Twikey was putting down its first railways, 
most of the rails being supplied either by Cyfarthfa or Dowlais, 
Mr.Wm. Crawshay was said to have aided considerably in financing 
the railways, pon | to have been repaid with Ottoman bonds, 
which after some delay were paid. 

There has not been any movement of interest in the iron and 
steel trades since my last report. Blaenavon continues to import 
iron ore largely from Castro, and Ebbw Vale from Bilbao; over 
4000 tons came in one day this week. The make of heavy rails is 
well maintained. At Cyfarthfa there is not much change out of 
the old order of things. Swansea imported last week 1145 tons of 
pig iron, 213 steel ingots, 876 tons crop ends and scrap. The 
olidays interfered with the make of tin-plate, less than 52,000 
boxes being shipped; 54,240 boxes were turned out at works ; 
present stock is now 190,357 boxes. 

The bar mills in the Swansea Valley were started on Tuesday. 
The associated industries have been fairly busy, the copper works 
showing five days, while the spelter factories were fully employed, 
Sunday included. 

Latest prices iron, steel, and tin-plate on Change, Swansea, were 
as follows :—Pig iron, Middlesbrough, advanced ls. per ton, hema- 
tite 2s. No quotation Scotch. Cleveland advancing. Finished 
iron and steel prices firm. Welsh merchant bars, £6 2s. 6d. to 
£6 5s.; sheet iron, £7 10s. to £7 15s.; steel sheets, £7 10s. to 
£7 12s, 6d.; steel rails, heavy, £5 5s. to £5 7s. 6d.; light, £6 5s. to 
£6 7s. 6d.; Bessemer bars, £4 5s.; Siemens best, £4 7s. 6d. Tin- 
plates: Bessemer steel coke, 12s. to 12s. 3d.; Siemens, 12s, 3d. to 
12s, 6d. Ternes, 22s. 6d. to 25s. 6d.; best charcoal, 15s. to 15s. 6d. 
Big sheets, £8 10s. to £8 12s. 6d. Finished black plate, £8 12s. 6d. 
to £8 15s. Block tin slightly less, £148 15s. Copper higher, 
£69 7s. 6d.; also spelter, £24 10s. Lead easier, £14 2s, 6d. Iron 
ore: Rubio, 14s, 3d. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal for prompt and forward delivery is firm, as, owing to 
the strikes at Risca and Llanhilleth, the quantity is considerably 
reduced. House coal is slow. The quantity of coal shipped for 
the week ending 12th inst. was 36,430 tons—foreign 26,350 tons, 
coastwise 10,080 tons. The imports for the week ending 15th inst. 
were :—Iron ore, 11,960 tons ; spiegel, 500 tons; pig iron, 1625 
tens ; steel bars, 500 tons; deals, &c., 5747 loads; pitwood, 7471 
loads. 

Coal :—Best steam, lls. 6d. to lls. 9d.; seconds, 10s. 3d. to 
10s. 6d.; house coal, best, 14s,; dock screenings, 7s. 9d. to 8s. 3d. ; 
colliery small, 7s. 3d. to 7s. 9d.; smiths’ coal, 9s. Pig iron :—Hema- 
tite warrants, 57s. f.o.b. Cumberland ; Middlesbrough, No. 3, 
47s. 44d. prompt. Iron ore :—Rubio, 14s. 3d. to 14s, 6d.; Tafna, 
lds. 3d. to 15s. 6d. Steel:—Rails, heavy sections, £5 5s. to 
£5 10s.; light ditto, £6 5s, to £6 10s. f.o.b.; Bessemer steel tin- 
plate bars, £4 5s.; Siemens steel tin-plate bars, £4 7s. 6d.; all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
12s, to 12s, 3d.; Siemens, coke finish, 12s, 3d. to 12s. 6d. Pit- 
wood, 19s. 6d. ex ship. London Exchange telegrams :—Copper, 
£69 5s. to £69 7s. 6d; Straits tin, £148 15s. to £149. Freights 
quiet, and rates rule easy. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, August 9th. 
WE are now in the period of midsummer dulness, but there is 
very little dulness to speak of ; iron and steel makers have been 
quietly making a canvass of the [probable requirements of the 
country for the coming few months, and they discover that the 
uirements will be very heavy, and that a renewal of demand 
will probably set in by September. The tone of the steel market, 
as well as the pig iron market, is firm everywhere, and there is no 
solicitation just at present by producers because of the abundance 
of orders on hand. The makers of crude iron argue that with the 
increased cost of production there should be a greater advance 
than has taken place, and they are willing to take their chances by 
awaiting developments. The finishing mills throughout the 
country are all doing a good business, and are busy. The bar 
iron mills especially are sold up, much of their business coming 
from car builders, who cannot accept all the orders the railroads 
are crowding in. The makers of structural material are taxed to 
the utmost in order to keep their contracts for delivery at stated 
dates. Construction companies and bridge builders, and other 
large consumers, are kept in a condition of worry over the 
narrow margin of time between the fixed dates of delivery and the 


many of them not being in a position to take any additional o 

for delivery within sixty days, There is also a phooe ena ta 
hardware, especially such as is used by builders, and there is an 
urgent demand for all kinds of wire products, and those kinds of 
light stee] products used by agricultural communities, 

The copper market is fluctuating somewhat week by week. ‘I'he 
indications occasionally point to very heavy exports, but when the 
time comes to buy the copper there seems to bea holding off. For 
the month of July the exports of copper aggregated 17,213 tons 
against 19,490 tons for same month last year. It was expected 
that last month’s exports would reach 20,000 tons, 

It wasreported last week that 5,000,000 lb. of copper had been 
sold for export, but when this rumour was traced up it was found 
not to have a very good foundation. At the same time there are 
parties in the market who are talking about buying copper, but 
pd are keeping their eye on copper production statistics, and it 
is thought in some quarters that some of these people will await 
further developments in the hope that an increased output will 
weaken the market within the next thirty days or six weeks, 

The activity in other metals is nothing to speak of. The supply 
of lead is about equal to the demand, and desilverised lead is held 
at 4-60. Spot supplies of spelter are offered to-day at 5-60, and 
for later delivery, 5-65. Aluminium is offered in ingots at 
31 cents. It is probable that there will be no particular activity in 
steel, copper, or lead until the close of the month, when the 
situation will be clearer than it is at present. 








Tue Russian Minister of Finance has drawn up a project 
for inducing private capital to undertake the work of building 
railwaysin the empire. The Committee of Ministers and tho 
Imperial Department of National Economy have decided to grant 
a number of privileges to such private railways as are of economic 
———— to the country. The Tsar has approved the project 
referr . 


Tue rails on the Belt Line Road around Philadelphia 
are said to be the heaviest rails used on any railroad in the world, 
They weigh 1421b. to the yard, and are 17 1b. heavier than any 
rails ever before used. They are ballasted in concrete, and in, 
girders were used to bind them. All the curves and spurs were 
made of the same heavy rails, and the tracks are claimed to be 
superior to any railroad section ever undertaken. 


SHEFFIELD AND THE CUTLERY AND HARDWARE TRADES,—The 
foreign trade in cutlery during July reached a value of £49,469, 
which shows a large falling off as compared with the corresponding 
month of last year, when the business done amounted to £62,772, 
The exports for the seven completed months of the year also 
exhibit a decrease—£371,951, against £390,146. The decreasing 
markets for the month are Russia, Sweden, Norway, Germany, 
Belgium, France, Spain and Canaries, United States, Chili, Brazil, 
Argentine Republic, British South Africa, British East Indies, 
Australia, New Zealand, and Canada. The only markets which 
increased their trade were the Netherlands and Foreign West 
Indies, and that toa very slight extent. In hardware there are more 
gratifying results to report for the month, the foreign trade 
amounting to £158,972, as compared with £145,090 for July of last 
year. For the seven months the value was £1,117,203, as compared 
with £1,086,943 for the corresponding period of last year. The 
increasing markets for the month are Sweden, Germany, Nether- 
lands, France, Spain and Canaries, United States, Brazil, Argen- 
tine Republic, British East Indies, and New Zealand. Decreases 
are exhibited by Russia, Norway, Belgium, Foreign West Indies, 
British South Africa, Australia, and Canada, 


AN ENGINEERING Feat.—During the past week-end an engineer- 
ing feat of considerable magnitude was undertaken by the 
Handyside ay mao | Company, of Derby, on behalf of the 
Great Eastern Railway Company. This comprised the demolition 
of the old single-line iron swing bridge over the river Yare, between 
Trouse and Norwich, which was built in 1845, and the erection of 
a new double-line bridge of the same type in its place, in the 
short space of 36 hours, The work of demolition was begun 
shortly before midnight on Saturday, and before daybreak on 
Sunday the larger part of this work had been accomplished. The 
large main girders were lifted from their seatings by means of 
cranes placed on both sides of the river. But before the last 
piece of the old bridge had been removed, it was well after Sunday 
mid-day. Huge baulks of timber were then placed in position, 
and rails laid. Then the navigation section of the new bridge 
weighing 52 tons, which had previously been constructed near at 
hand, was rolled up. It took ten minutes to move it into position. 
Hydraulic jacks then began to lower it to within about 3ft. of the 
level of the lines. Another stage was afterwards built, and the 
counterpoise half, of equal weight, was then rolled into its position. 
At daybreak on Monday the work was so far completed that the 
usual train service could be run. The bridge has been constructed 
by the Handyside germs | Company, of Derby, from designs 
made by the Great tern Railway Company’s engineers. The 
new bridge will swing from the middle to let river traffic pass, as 
was the case before. It will be opened by electricity, the time 
occupied being about one minute and a-half. The total weight of 
the swinging and two stationary end sections is about 200 tons, 
and the total length about 150ft. 


THe SwanskA Harsour Trust.—At the monthly meeting of 
the Swansea Harbour Trust, held on Monday last, it was stated 
that last month had proved to be the best month for imports and 
exports in the annals of the Trust. Exports had shown an increase 
of 12 per cent., and the imports an increase of 16 per cent. There 
was a total increase of 57, tons, as com with the corre- 
sponding month of last year. The _ omg s of tin-plates to the 
United States were nearly double those in the corresponding 
period of the previous year, and represented 25 per cent. of the 
entire trade, The profit for the month was £2581, as compared 
with £948 in the correspondibg month of last year. Thechairman 
—Sir Griffith Thomas—took occasion to comment on some remarks 
made by the chairman of the Rhondda and Swansea Bay Railway 
Company concerning the Trust. He—Sir Griffith—said that they 
all were aware that the Trust had had some difficulties 
lately with the egy Bem sage The chairman of the Rhondda 
and Swansea Bay ilway Company was reported to have 
said on the question of haulage at mssue that his company would 
resist any pretension on the part of the trustees to interfere with 
the companies’ use of the Trust lines of railway to which they were 
entitled by agreement and Act of Parliament. This statement, 
Sir Griffith explained, was erroneous, as the trustees had never 
disputed any railway company’s right to use the Trust’s lines, but 
certain points had arisen under those running powers and agree- 
ments which the trust contended were unfavourable to thom, and, 
at any rate, must be put right. The chairman of the Rhondda 
and Swansea Bay Company was reported to have said that tho 
Swansea Dock charges taken with the whartage dues were higher 
at Swansea than at any other port of shipment in the Bristol 
Channel. In reply to this statement, Sir Griffith said that he did 
not know to what traffic the reference was made, but he could 
assure the chairman of the Rhondda and Swansea Bay Company 
that the dock charges on goods and vessels at Swansea compared 
favourably with those of the other ports in the Channel, including 
the rates on coal and fuel Poel yp at Swansea, Probably the 
statement referred to the fact that the Trust had raised the dues on 
coal and fuel. Twelve months’ notice had been given of this 
change; and, further, these charges, as they now were, were 
similar in every respect to those made at wage Barry, Cardiff, 
and Port Talbot. If it referred to other wharfage, he did not 





time when the job is actually turned over to them, The makers 





and then only by carefully chosen men. To the objection against 








of sheet iron are also busy, and the steel plate makers are crowded, 





understand it at pont but he was sure the trustees would 
amply prove what he had said, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

DEMAND and employment in the various iron and steel producing 
districts over here are much the same as page fs and the 
general tone of the iron trade is healthy and firm, although some 
articles have been in somewhat less active request than during the 
month before. 

Business on the Silesian iron market is steady, and the outlook 
fairly favourable. Prices have been rather more stiff, and employ- 
mentin most branches has remained active ; as the order booksat the 
mills and forges are well filled, there is prospect of a healthy tone 
prevailing during the present quarter. A regular demand comes 
in for pig iron, and the inquiry for some articles of finished iron, 
such as girders, plates, and sheets, has been improving during the 
week. 

Though sales in iron and steel in the course of the past week 
have been generally a trifle less extensive than during the month 

t, there is still a lively business done in the Rhenish-West- 
phalian iron industry, and most departments of the finished iron 
trade are reported to have secured ample work that will keep the 
shops well occupied during the remainder of the present quarter. 
The locomotive shops are mostly in good employment, and likely 
to continue in a satisfactory condition, having fair prospects. 
Quotations for both raw and finished iron are the same as before, 
and being, on the whole, satisfactory and paying, they are not 
likely to meet with any alteration for the present. 

Deliveries in coal on the Silesian market have strongly improved 
of late, the tone of the market for coal and coke is strong, and 
prospects, generally, are considered fair, On the Ist of Septem- 

r the winter's advance of 0-25 p.t. will be put on house coal, 
Engine fuel, though in very lively request, is not expected to meet 
with a rise for the present. Exports in coal to Austria-Hungary 
have been very regular and satisfactory, and the position of the 
coke market is still, and has been for the last few weeks healthy 
and firm, and the outlook must be regarded as hopeful, both 
dealers and consumers being generally inclined to purchase 
freely and to fill their stores. 

No change of any importance can be perceived with regard 
to the Rhenish- Westphalian coal trade, but in most sorts a steady 
and satisfactory business was done, and prices all round are firm. 

The physiognomy of the Austro-Hungarian iron market has 
remained fairly bright during the week, sales in raw as well as in 
finished iron having been regular, though not extensive, and prices 
are firm. In the malleable iron department a steady business is 
done, and finished iron sells briskly. Both girders and sectional 
iron continue in good call, and plates have likewise been in fair 
demand. Increasing employment can be reported from the engi- 
neering department. 

Deliveries in coal have been pretty large in Austria-Hungary | 
during the week now past. The demand for gas coal is daily | 
increasing, and engine fuel of every description meets with very | 
good request, as the iron and steel works purchase freely. Pro- 
ducers in coke state the present demand to be very lively, and 
prices are remnnerative. 

The Belgian iron industry during the week now past has exhi- | 
bited a little more life, and though quotations have not changed or | 
improved, there was more steadiness noticeable in prices, and the | 
tone of the market was altogether stronger than a A further | 
improvement in demand is expected for the next few months, con- | 
sumers as well as dealers having shown more willingness of late for 
forward purchases, 

The coal and coke industry in Belgium is in a fair condition. 

From the French iron market little of interest is to be reported, 
the business done being limited generally, and a want of enter- 
prising spirit is complained of, 

Coal is also dull in the Centre, but from the Nord and Pas de 
Calais department good accounts come in. 
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NAVAL ENGINEER APPOINTMENTS. 
made at the Ad- 





THe following appointments have been 
miralty :— 

Engineer Rear-Admiral: R. J. Tench, to the Wildfire, for 
service on staff of Commander-in-Chief. 

Engineer Commanders: C. G. Taylor, to the Britannia, for 
service at RN. College, Dartmouth, for charge of workshops and 
engineering instruction; A. F. Kingsnorth, to the Argonaut; 
F, W. Wells, to the Roxburgh, and J. Jones, to the Hampshire, 
on commissioning; G. P. Webster, to the Bacchante; H. J. 
Walker, to the Amphitrite; G. A. Haggarty, to the Implacable, 
and J. G., L, Baker, to the Montagu; W. C. Burnett, to the 
Centurion, on recommissioning ; W. J. Brown, to the Royal Oak, 
on recommissioning; A. J. Johns, to the Ocean, on recom- 
missioning. 

Engineer Lieutenants: J. M. Simpson, to the Thetis, and J. E, 
Lancashire, to the Circe; C. G. Ham, to the Jupiter, on commis- 
sioning ; T. H, Pounds, to the Gladiator ; C. A. rington, to the 
Renown; H, H. Willmore, to the Roxburgh, F. A. Fletcher, to 
the Hampshire, J. A. Hudson, to the Bacchante, and E. L. Sagar, 
to the Victory, for the Tiger; R. Main, to the President, for ser- 
vice with Committee for Revision of Establishments ; F. Jarvis, to 
the Harrier, and H. G, T. Howes, to the Wildfire, for the Endy- 
mion; H. 8. Morley, to the Venus; T. G. R. Davies, to the 
Amphitrite; A. D. Larg, to the Implacable; H. Burt, to the 
Russell, and J, E. S. Roberts, tothe Implacable ; L. J. Cook, to 
the Ocean, and J. B, Pulliblank, to the Vivid, additional for 
charge of depdt stores ; J. W. Milner, to the Centurion, A. R. 
Rolle and C, E. Stone, to the Revenge, and C, E. Garrard, to the 
Royal Oak, all on recommissioning ; R. W. Parry and E, Groves, 
both to the Forward, on commissioning. 

Engineer Sub-lieutenants: A. C. Brook, to the Jupiter; W. H. 
Cleghorn and O. W. Skinner, to the Hindustan, on completing ; 
P. D, Fulford, to the Prince of Wales. 

Engineer Cadets: G. H. Turrell, S. C. Church, 8. G. Wheeler, 
T. R. Cave-Browne-Cave, McL. G. A. Edwards, B, Child, R. C. 
Brown, G. F. Croker, E. C. Warden, A. G. Jarrett, A. Berry, W. 
Waters, R. O. L, Bond, G, E. W. McEwen, C. W. Keates, F, W. G. 
Smith, R. H. Withey, and P, M. Samson, to be engineer sub- 
lieutenants, and appointed to the Vivid, supernumerary, 








, CoNTRACTS.—We are informed that the Lancashire and Yorkshire 
Railway Company has decided upon making a trial of roller-bearing 
axle-boxes made by the Empire Roller Bearings Company on its 
electrical coaches on the Southport line.—The Hart Accumulator 
Company advises us that the Middlesex County Asylum authorities 
have placed with it the order for renewing the battery at Wands- 
worth Asylum, with 112 of the firm’s prea tee lighting type cells, 

Liat Rattways Act, 1896.—The Board of Trade have recently 
confirmed the following Orders made by the Light Railway Com- 
missioners :—(1) Holmfield and Southowram Light Railway 
(Amendment and Extension of Time) Order, 1905, amending the 
Holmfield and Southowram Light Railway Order, 1902; (2) Bath 
Electric Tramways (Light Railway Extensions) Order, 1905, 
authorising the construction of a light railway in the rural districts 
of Bath and of Keynsham, in the county of Somerset—being an 
extension of the existing and authorised undertaking of Bath 
Electric Tramways, Limited ; (3) County of Middlesex Light Rail- 
ways (Extension of Time) Order, 1905, amending the County of 
Middlesex Light Railways Order, 1901 ; (4) Axholme Joint Railway 
(Hatfield Moor Extension Light Railway) Order, 1905, authorising 
the construction of light railways in the county of Lincoln and the 
West Riding of the county of York ; (5) Devon South Hams Light 
Railways Order, 1905, authorising the construction of light railways 
mpton, and 


in the county of Devon, from Newton Ferrers to Yea 
from Kingsbridge to Slapton and to Salcombe. 








BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, MI. Mech. EL. 


toate 


When an i tion is ¢ abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specisications may be obtarned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the acceptance of the complete 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the u » give notice at the 
Patent-Offce of opposition to the grant of a Patent, 














STEAM ENGINES AND BOILERS. 


2650. February 9th, 1905.—IMPROVEMENTS IN THE CONSTRUCTION 
oF BorLeR FuRNACES, William H. Heeson, 104, Royal Park- 
road, Leeds, 

In this invention hollow grate-bars are employed, which may be 
arranged either longitudinally or transversely in the boiler flue, 
and the grate-bars may be stationary or be provided with trun- 
nions. Each grate-bar is formed with a series of small holes or 
apertures which extend through from the hollow interior to the 
upper surface and sides of the bar. There are four figures. Fig. 
2 is a sectional elevation. 1 is the boiler shell, 2 is the flue, 3 is 
the front Plate of the boiler, 4 is the front plate of the flue with a 
fire-door 5, and 6 is the dead-plate. Transversely across the flue 
2 are front and back bearers 7, 8 carrying longitudinal side grate- 
bars and longitudinal intermediate hollow grate-bars 11, which 
latter are provided with end trunnions 12, 13, which take into 
recesses formed in the bearers 7, 8, so as to be capable of a rocking 
motion through the medium of arms 14 on the grate-bars 11, link 
15 and pivoted hand lever 15%, Each grate-bar 11 is formed with 
a series of small holes or apertures 16 which extend through from 
the hollow interior to the upper surface and sides of the bar, and 
the holes are formed at an angle or directed toward the back of the 
furnace. The hollow grate-bars 11 are formed with cross-plates or 
baffles 17, and the trunnions 12 of the bars 11 are made hollow 
so as to establish communication with their interior. A tube 18 









































Fig.4. 


forms a steam superheating chamber having its lower ends passing 
through the y tte per 6 and being coupled to a transverse tube 
19 above the ashpit 20, which is left open. The tube 19 has nozzles 
or jets 21, which project inward centrally with the trunnions 12. 
Leading into the tube 18 is a pipe 22 coupled direct to the boiler, 
whereby steam is admitted to the tube 18 to feed the jets 21 
through the medium of a regulating valve 23. The bridge 24 has 
an opening 25 communicating with the ashpit 20, which has a hinged 
door or damper 26 with a rod 27 for regulating the quantity of air 
passing to the opening 25, whilst through the front portion of the 

ridge 24 are longitudinal apertures 28 communicating with the 
air-inlet 25, and steam is admitted direct to the opening 25 of the 
bridge 24 at will by means of a pipe 29 in connection with the 
steam supply tube 19, a the medium of a regulating valve 
on the pipe 29.—/July 20th, 1905, 


LIQUID FUEL BURNER. 


15,269. July 8th, 1904.—IMPROVEMENTS IN BURNERS FOR LiquiD 
Fug, John J, Kermode, 62, Dale-street, Liverpool. 

The oil, the air to support combustion, and the steam to induce 
the draught, are supplied to inlets formed in the main body of the 
burner, to which body the several nozzles and deflectors are con- 
nected. There are seven figures, Fig. 1 is a central section. 
The main body of the burner is provided with three inlets 2, 3 
and 4, for air, oil and steam respectively ; at the forward end it is 
recessed and screwed to take the spigot 5 of the main nozzle 6, 
which has the usual flared outlet 6¢ ; within the main nozzle, con- 
centric therewith and attached thereto, is a barrel 7 attached to 
the nozzle by three ribs 7¢ from which three spiral deflectors 
7” extend, which form spiral ways in the annulus between 7 and 6. 
The barrel 7 extends to make joint with the main body beyond 
the air inlet 2«, The inner barrel 8 is carried by a flange 8¢ which 
fits steam-tight in a recess by a screwed end plug 9; the flange 
8¢ makes joint with the main body of the steam inlet 4, so that 
the latter communicates with the annular space 10 between the 
intermediate and inner barrels. The inner barrel has four feathers 
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8 which fit the bore of the barrel and serve to steady it. A short 
distance from the front end of the intermediate barrel an internal 
conical valve seating 11 is formed, and near the end of the inner 
barrel an external conical valve face 12, the end of the inner barrel 
forming a spigot 13 which projects through the seating. The 
screwed spindle 14 has the forward end 14¢, which forms a helical 
deflector and scraper in the bore of the inner barrel, and the rear 
end of which passes through a gland 15in the plug9. Thescrewed 
part of the spindle fits the screwed part 9¢ of the end plug, and a 
valve 16 fits a valve face formed on the flange 8¢. he valve is 
thus interposed between the oil inlet 3 and the bore of the inner 
tube through which the oil passes to the burner outlet. A hand 
wheel 17 is fitted to the end of the spindle by which the oil opening 
is adjusted.—July 20th, 1905. 








GAS PRODUCERS. 


18,975, September 2nd, 1904.—IMPROVEMENTS IN APPARATUS FOR 
THE MANUFACTURE OF GENERATOR GAS, David Roberts and 
Henry C. Anstey, both of Spittlegate Ironworks, Grantham. 

According to this invention the gas which is produced from 
incandescent fuel by blowing through it air and steam either 
together or alternately is drawn off from a region of high ae 

ture. There is one drawing, a sectional elevation. « is the y 

of the gas generator or producer, which is lined in the usual way 

with refractory material ) and which rests upon the — c, the 
latter being mounted upon the base d in the form of a box. ¢ is 
the central pipe attached to the top of the box d and extending 

upwards through the middle of the fuel contained in the body a, 

Jf is the conical hood attached to the upper end of the central pipe 

é. g is an air-jacket around the body a of the generator, and /, is 

the feed-hopper for the fuel. 7 is the casing of a water heater or 

vaporiser used in conjunction with the generator for providing the 
necessary steam for the latter, jj being tabes within the casing. 

These tubes connect a gas space / at the upper end of the casing 

with a similar space / at the bottom. ™m is the outlet for the gas 
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from the vaporiser, x the air inlet thereto and o an air and steam 
outlet extending from the vaporiser to the air jacket g around the 
body of the generator a. The fuel which is admitted from the 
Sook bene drops into the top of the generator a, and fills up” 
the annular space between the inside lining of the body @ of the 
generator and the central pipe¢, a clear space being left under the 
bottom of the protecting Seat f. The gas generated esca 
through the free space into the conical hood / to the central pi 

e down which it flows into the base-box d. From this box d the 
gases pass into the bottom space / in the water-heater or vaporiser 
and flow up through the tubes; into the top space 4, whence they 
escape through the outlet m and pass to a gas scrubber on their 
way to the engine. The air supply is either forced or drawn 
through the inlet and carries with it the steam generated in the 
water heater through the connecting pipe o to the air-jacket g 
enclosing the gas generator body a, finally escaping through the 
opening p into the ashpit cand passing upwards through the grate 
into the fuel.—July 20th, 1905. 


SHIPS. 
16,164. July 21st, 1904.—IMPROVEMENTS IN SHIP CONSTRUCTION, 
George M. Harroway and Wayman Dixon, shipbuilders, both 


of Cleveland Dockyard, Middlesbrough. 

The object of this invention is to improve the construction of 
ships having water-tight chambers, adapted to serve as water ballast 
tanks. There are four figures. Fig. 1 is a cross section of a ship 
of the improved cantilever construction. In each cantilever frame 
a is a frame bar secured at its lower end to the bottom of the ship, 
and having riveted to it the corresponding portions of the skin or 
shell plating b, the bar a and the plating 6 extending upward and 
forming the outer wall of the corresponding top-side chamber c ; 
fhisa reverse angle bar. Its intermediate portion is riveted to 
the frame bar a, its lower portion being secured to the bottom of 
the ship and its upper portion / inclined inwardly from the frame 
bar a up towards the deck 7, and has riveted to it the plating /, so 
that the bars fA and the plating j form the inner side wall of the 
chamber c ; & is a twist of 90 deg. in the reverse bar fh to enable 
the top-side chamber plating j to be riveted to the bar fh; n is 
the deck beam supporting the plating ¢; pis the bottom portion 
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of plating. It extends outwardly from the plating j to the frame 
bars a, and it is secured to the shell by means of fore and aft angle 
bars g, which are inserted in gaps s made in the flanges of the 
frame bars a, and are riveted to the shell ). The plating j is sup- 
ported by bracket knees ¢, which are riveted to the flanges of the 
frame bars a and to angle bars wu riveted to the plating p, and 
serves to compensate for the weakening of the bars a by the gaps 
s, which enables a water-tight joint to be made between the bottom 
p and the shell 4. Gusset or web plates v or corner bracket plates 
w serve as stiffeners in the chambers c between the portions of the 
frame bars a and the reverse bars f/. The fore and aft plating 
tj ee the top-side chambers and the cantilever frames form on 
each side of the ship a box girder which overhangs the hold, and 
which, even where cantilever frames are opposite to a hatchway 
and without a connecting beam ~, is of such a strength as in many 
cases to obviate the necessity for any pillaring, and so provides an 
absolutely clear hold.—July 27th, 1905. 
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DREDGING. 


19,735. September 13th, 1904.—IMPROVEMENTS IN OR CONNECTED 
with DREDGING APPARATUS, Bruno Koch, 2, Kurfiirstenstrasse, 
Stettin, Germany. 

In this type of dredging machine as heretofore made the dredge 
head is fitted in the suction pipe of the pump, which arrangement 
possesses the disadvantage that the spoil, or dredged material, 
passes through the pump and causes the latter to wear quickly. 

he dredge head in this invention, instead of being fitted in the 
suction pipe, is arranged in the pressure pipe, thus obviating the 
heavy wear of the pump. In order to diminish the consumption 
of energy, the casing of the head, which carries the picks for 
loosening the soil, and also the pressure conduit, in which the 
casing is arranged, are placed parallel to the direction of motion, 
so that the material, which is loosened by the picks and introduced 
into the casing, is conveyed away with facility by the water which 
flows through the casing in a direction opposite to the direction ot 
motion. Thereare three figures. Fig. 1 is a longitudinal and 

Fig. 2 is a horizontal section. The dredge head or casing bis fitted 

in the delivery conduit or pipe ain such a manner that its longi- 


N° 19.735 








tudinal middle line coincides with the centre line of the conduit a, 
which is so placed that the water driven through it tlows in a 
direction opposite to that of the movement of the dredger. Below 
the casing are arranged the picks dd, which are of a scoop shape, 
and are in front of the inlets ¢ ¢ forthe spoil, or dredged material. 
This material during the forward movement of the dredger passes 
through the inlets c c, and is immediately transported by the water 
flowing through the casing b. During the operation of the machine 
the casing slides along the ground, so that the inlets ¢ are closed 
by the spoil, or dredged material, which, on entering the casing J, 
is acted upon by the water flowing through the latter after the 
manner of a jet. The water, heavily charged with the mud, flows out 
through the discharge opening of the conduit a into a tube, which 
conveys it to the water level, whence it is transferred to suitable 
vessels or directly to land.—/u/y 20th, 1905. 


THERMOPILES. 


19,758. September 13th, 1904.—IMPROVEMENTS IN AND RELATING 
TO THERMOPILES, Meyer Wilderman, Ph.D., B.Sc., 10, Elers- 
road, South Ealing, London, and Robert Ludwig Mond, M.A., 
27, Berkeley-square, London. 

This is the invention of a method of manufacturing ther- 
mopiles in which heating and brazing, soldering and fusing, 
are not necessary for effecting a junction between the two 
plates, and which provides an improved thermopile free from 
the usual objections and more sensitive and compact than the 
ordinary thermopiles, The invention consists in manufacturing 
thermopiles of a compound wire, strip, or plate, comprising a core 
of one metal or alloy and a covering of another metal or alloy 
drawn to a desired degree of thinness, portions of the compound 
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metal being then immersed in an acid re-agent until the outer 
metal is removed and the core is laid bare at the immersed portions 
of the wire, strip, or plate, the alternate compound and single 
portions of which are then wound, so that one end of each com- 
pound portion may be brought to one temperature, while the 
other end of each compound portion is at another temperature. 
The junction between the two metals—the outer cover and the 
core—is thus effected without heating, and no soldering or brazing 
is employed at the junctions. The wire may be stacked with suit- 
able insulating material, so that one set of corresponding ends of 
the junctions may be on one side and the other set on the other 
side. Thus a very large number of junctions may be provided in 
a thermopile of very small size and weight, the instrument being 
of greater sensitiveness and capable of producing a higher electro- 
motive force than is possible with a thermopile of a similar size and 
weight having fused, soldered, or brazed junctions. A form of 


the invention applicable for measuring the intensity of light is 
shown in Figs. 1 and 2. Ona circular rod a of porcelain, ebonite, 
or glass a thread or spiral groove } is cut with a small pitch, say, 
lmm. A longitudinal groove c is formed in the rod, and a drawn 
compound wire d, having, for inst , @ platinum core and an 
iron cover and drawn to a very small diameter, is secured by a 
suitable screw e and terminal screw j at one end of the rod, and is 
laid in the groove <, along which it extends to the other end of the 
rod, where it is secured by a screw f. The groove c is filled with 
an insulating material g to cover the wire d, which is then wound 
around the rod in a spiral groove, the end of the wire being secured 
by a screw & and terminal screw m, placed opposite the other 
terminal. One-half of the rod is coated with paraffin wax, so as 
to cover one-half of each spiral portion of the wire. The rod is 
then immersed in an acid to dissolve the outer metal from the 
parts of the compound wire which are not protected by the wax. 
When the unprotected parts of the cover have been removed the 
paraffin is dissolved from the compound portions of the wire. 
Thus the portion which was exposed to the acid has the outer 
metal removed and the core exposed, but the protected portions 
remain compound. The two sets or series of corresponding ends 
of the compound portions, and, consequently, of the junctions, 
indicated by the letter /, are situated opposite one another, If 
one set of junctions be exposed to light and the other set be kept 
in the dark, the electromotive forces at the junctions set upa 
current the intensity of which may be indicated by a galvanometer 
or other suitable recording device in a well-known manner, The 
inventors say :—‘‘Our invention may be used for measurements of 
temperature instead of the Wheatstone bridge and platinum ther- 
mometer ; it may serve also as a pyrometer for the measurement 
of high temperatures or as a photometer for the measurement of 
the intensity of light. It may be employed also in some cases 
where a constant E.M.F. is required for long periods instead of 
accumulators, as, for instance, on motor cycles and the like, where 
lightness and compactness are of a great valite.” A sutticiently 
ambitious programme ! —/u/y 20th, 1905. 





SPACE TELEGRAPHY. 


29,145. December 30th, 1904.—IMPROVEMENTS IN Space TELE- 
GRAPHY, J. S. Stone, Cambridge, Mass., U.S.A.—Date under 
International Convention, April 11th, 1904. 

This invention relates to space telegraphy by electro-magnetic 
waves, and more especially to apparatus for generating and trans- 
mitting such waves. There are six figures. Figs. 5 and 6 are 
diagrammatic representations of different forms of apparatus and 
circuit arrangements according to this invention. V is an elevated 
transmitting conductor; E is an earth connection; C is a con- 
denser; LL, are inductances; s is a spark-gap; M is a trans- 
former, preferably a step-up transformer; A is a suitable source 
of vibratory or alternating electromotive force, such as an alterna- 
ting-current generator; and é is a circuit-closing key for modify- 
ing the electromotive force in accordance with the signals to be 
transmitted. It is well known that the restoration to electrical 
equilibrium of an electrical system is oscillatory in character only 
when the energy dissipated either in the form of heat or in the 
form of long electro-magnetic waves radiated from the system does 
not exceed a certain critical value, which depends upon the ratio 
of the kinetic energy to the potential energy of the system. It is 
well known also that there is a maximum difference of potential 
which may be developed at the terminals of a spark-gap of given 
length, separated by a given di-electric medium, such as air at a 
given pressure. It is possible to increase the potential difference at 
the terminals of a spark-gap by increasing the length thereof ; but 


such increase in length results in an increase in the resistance of 
the spark-gap and of the system including the spark-gap, and 
therefore a point is soon reached at which energy dissipated in the 
form of heat at the spark-gap exceeds the critical value, and the 
restoration to electrical equilibrium of the system ceases to be 
oscillatory. A great difference of potential is developed between 
the points ov! due to the reactances of the coils L,1L,, and 
electrical oscillations of corresponding potential are therefore 
developed in the elevated conductor V. is invention essentially 
consists of an elevated conductor system comprising a radiating 
conductor and a spark-gap, and induct serially included in 
the system between one terminal of the spark-gap and the 
radiating conductor, a circuit including a condenser electrically 
connected with the spark-gap through the inductance, a source of 
vibratory or alternating electromotive force and means for varying 
the electromotive force in accordance with the signals to be trans- 
mitted,—July 20th, 1905. 





CANAL NAVIGATION. 


19,541. September 10th, 1904.—IMPROVEMENTS IN OR CONNECTED 
WITH INLAND WATERWAY NAVIGATION AND TowacE, John 
Dixon and Thomas 0. Dixon, both of Maritime Chambers, 
Canute-road, Southampton, 

This invention relates to improved means for navigating boats 
or barges on inland waterways, and for towing or traction of 
barges, and has for its object to provide an automatic means of 
guiding or steering the boats or barges, such means being in part 
available for electric or mechanical towing or traction purposes. 


N° 19,541. 





There are seven figures. Fig. 1 shows in cross section the canal 
and towing-path, with a towing locomotive of the electric type 
adapted to run on the barge guiding raii and the towpath. A 
designates the canal, B the towing-path, and C the barge or barges, 
a denctes the channel or rail, which, according to this invention, is 
laid on asuitable foundation along the towing-path B, and which 
is adapted to receive a wheel or trolley mounted on the end of an 
arm or boom d extending therefrom, and connected to posts ¢ on 
the barge C, two or more arms or booms d being employed on each 
barge, and serving to guide and navigate the barge or train of 
barges along the canal or waterway. The arms or booms d are 
stayed together by stays gso as to ensure an equal distance 





between the barge C and the towing-path B ; this distance can be 
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increased or reduced by lengthening or shortening the a 
booms d@ which guide or steer the barge along the tems ae 
required distance from the towpath. The channel or rail a is 
used for carrying and guiding an electric or other locomotive h 
and the wheels ¢ on the one side of the locomotive run in and are 
guided by the rail a, which, in the case of an electric locomotive 
also serves to take the return current from the motor, while the 
wheels / on the other side may be ordinary road traction wheels 
and are adapted to run on the towing-path. / is asingle overhead 
electric trolley wire carried on standards m, and n is the trolley 
arm conducting the electric current from the wire / to the loco. 
motive A, the channel or rail « providing the return circuit, The 
locomotive /, is connected to the barge C by the tow rope p» Instead 
of using ordinary road wheels on the locomotive h a second and 
inner rail may be laid, and flanged railway wheels used, the outer 
rail acting as the — or navigating rail for the barges, By 
this means a vessel or string of vessels can be navigated along a 
waterway.—July 20th, 1905, 








SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


794,752. APPARATUS FOR ALLAYING DUST IN CONNECTION WITH 
Rock DRILLING MACHINERY, W. C. Stephens, Camborne 
England.— Filed May 23rd, 1904. : 

This invention is for the combination of a spraying device with 


< 


the drill, the compressed air being used to work the sprayer. The 
nozzle of the sprayer can be rotated to regulate the amount of 
water used, There are four claims dealing with details, 


794,761. Friction DEVICE, (, Westinghouse, Pittsburg, Pa. 
November 28th, 1902. ; 
When a helical spring is compressed in the direction of its axis 
its diameter is increased ; the invention utilises this fact. A glance 
at the drawing, taken inconnection with the third of the eight 


Filed 


claims in the specification, will make the nature of the invention 
clear. A friction spring device comprising a continuous helical 
spring extending between abutments or followers and having 
frictional surfaces upon its adjacent convolutions, and a resilient 
friction member located between the adjacent convolutions of 
said helix and engaging therewith. 

794,783. Crank Suart, F. J. Cole and W.S. Stothoff, Schenectady, 

N.Y.—Filed April 27th, 1905. i 


The drawing explains this invention, The double cranks are 


fitted, as shown, with a central balance weight with its centre of 
gravity intermediate between the centres of gravity of the two 
cranks, There are three claims. 


794,877. Conveyine Apparatus, A. McDougall, Duluth, Minn.— 
Filed February 3rd, 1904, 

In this invention sand or thick mud raised by a dredger is 

rendered semi-fluid that it may be dealt with by centrifugal 


pumps, the same water being used over and over again, the more 
solid portions of the stuff excavated being removed by screens, 
as'shown. The machine appears to be intended especially for 
dealing with iron ore. There are five claims. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE United States Metallic Packing Company, Limited, of Soho 
Works, Bradford, advises us that it has opened an office at 17, 
Victoria-street, Westminster, S.W. 

Arrou’s Bripck AND Roor Company, Limited, of Germiston 
Works, Glasgow, informs us that it has appointed Mr, T. F. 
Craddock, 7, East India-avenue, Leadenhall-street, E-C., to repre- 
sent it in London in succession to Messrs. Macnee and Co, 

Tue Zschocke’s Engineering Company, of Kaiserslautern, 
Palatinate, informs us that it has appointed Messrs, T. Sugden, 
Limited, of 180, Fleet-street, London, E.C., as sole agents in Great 
Britain and Ireland for its Zschocke’s patent water coolers, blast 
furnace gas Ts and similar plants, and it further informs us 
that it has entirely severed its connection with Messrs, Donat and 
Co,, of Manchester. 








Tux American battleship Kansas, the largest warship 
built at an Eastern American port, was launched at Camden, New 





Jersey, on Saturday. 
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BLAST FURNACE CALCULATIONS, 


By J, L, STEVENSON, 


Ix commencing to design a new blast furnace plant, 
the first question to decide is the output capacity of 
the furnace it is intended to construct, dependent to a 
certain extent upon the available material it is proposed 
to use in the smelting. The output capacity having been 
decided upon, say, for a make of 260 tons per day, from 
material which we-will suppose to be iron ore containing 
15 to 50 per cent. metallic iron, and giving an analysis of 
the following composition or nearly, with coke as fuel, 
with, if possible, in the composition shown in the table of 
coke analyses. The number and size of engines, and the 
size and number of steam boilers, may at once be decided 
upon, so as to complete the general plan. The furnace, 
then, is to smelt iron ore containing 45 to 50 per cent. 
metallic iron and have coke as fuel, with limestone as 
the fluxing agent. 


Analyses of Ores, 














1 2 3 

Per Per Per 

cent. cent. cent. 
Fe, Oy.. Peroxide ofiron... ... ... .. 71-03 75-28 69-64 
Fe 0 Protoxide ofiron... ... ... .. -28 ane ~— 
Mn 0,.. Peroxide of manganese .. .. — ‘Trace 3-64 
Mn 0... Protoxide of manganese ... - - - 
fe a Re le Me ION mee oe - 
Cn Grae oy ete cer a. -45 Trace, 2-85 
PG "ee — _ _ 
S55 Oh ct ROS sss. eecigeet eee See vee] OB. 146-80) 5-20 
P, O; ..| Phosphoricacid ... ... ... .. -04 Trace 012 
$0, ..! Sulphuricacid .. 0 ww — - 
Ti O» .... Titanic acid ... areas — 
H, O ... Water combined... ... . 88> — 
H, O ... Waterhygroscopic ... .. .. 9-10 3-30 8-CO 
Ou VicNPMMM ce es cee “eee ae ce - -09 
Svs , Sa ee once ante eae a -05 34 06 
Ke  ...' Metalliciron.. ... ... .. 49-72 | 52.70 48.75 

Analyses of Cokes, 
1 2 3 

[8 Mien Bae ate tages teed on 7 ee 91.99 93-05 
] : : 4 72 80 155 
H,Q =. Ae ece? a -40 -80 +23 
Ash. ee ae 6-94 5-67 6-17 
Volatile matter .,. seca 17 74 _ 





“100-00 100-00 100-00 


We will now give the methods by which to arrive at 
the shape and size of the furnace and the necessary intimate 
equipment for the production of the output decided upon. 
A 260-tons furnace has been selected to illustrate more 
readily the means of arriving at the size, shape, and 
equipment, as it is a standard size. A furnace for a 
make of 260 tons per 24 hours should be 80ft. high from 
hearth to platform, and have a bosh of 18ft. diameter. 
It must at once be pointed out that the rules about to be 
given are not applicable to furnaces the dimensions of 
which are not in proportion to each other, and also that 
although a furnace may have a bosh in proportion to its 
height, the output shown by these rules will not be 
obtained in practice unless the furnace when working 
shall be equipped and supplied with the other require- 
ments necessary and defined for that make. Let the 
reader divest his mind of the old practice of improving 
the lines of a furnace, without either increasing the blast 
to the required volume or the stove heating surface in 
hope of better result, a practice which has been carried 
out for years in most works without resultant improve- 
ments. The rule for finding the working capacity of a 
furnace when the sizes are given is as follows :— 

Square the diameter of the bosh in feet, multiply by 
the total height of the furnace in feet, and divide by one 
hundred. This will give the nominal make per 24 hours 
for that size of furnace, provided the furnace equipments 
are in accordance with the other rules given, so that 
the formula for a properly proportioned and equipped 
furnace will be as tollows :— 

a ee : 
100 make in tons per day. 
B = bosh diameter. 
H = total height of furnace. 
Therefore the 260-tons furnace which we are now working 
out will give :-- 
18? x 80 
100 
This shows that 80ft. is the proper height of the furnace, 
and that 18ft. is the right diameter of the bosh for that 
make, according to the method of calculating the out- 
put capacity, which has always proved correct. As an 
example, we will take a smaller furnace of 93 tons out- 
put per day of 24 hours. This small furnace has a total 
height of 55ft., a bosh of 18ft. diameter, and will work 
out as under :— 
13? x 55 
100 

Let us now take as a further illustration a larger 
furnace, having a bosh of 22ft. diameter and a total height 
of 100ft. These dimensions will work out as follows :— 

22? x 100 
— 484 tons per day. 

It is often necessary to ascertain the burden capacity 
of a blast furnace, not because of the old idea that a 
large cubical capacity has the greatest output, but 
because it is always useful to know the weight of the 


Where 





= 259°20 tons per day—say, 260 tons. 





= 92°95 tons per day—say, 98°00 tons. 





give two methods adopted in working out the contents 
capacity :— 
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SECTION OF 18ft. x 80ft. FURNAOE 


This furnace section is to illustrate contents calculations, | 


Volume by Pappus’ Theorem, 
V = 27g A, where 
V = volume; g = radius of circle described by centre of 
gravity x 2 = diameter. 
A = area of figure, 


TOP SECTION 


J 





-h=38.0 ft. 








iw — = 57:0 aq. ft. 


Cylinder, D = 12ft.; area = 113°0; N = 38ft. 














BOSH SECTION 


shabaieciateiplinss cont. ica, 





V = 7g A, where 

V = volume. 

4g = radius of circle described by ceatre of gravity x 
2 = diameter. 

A, area of figure. 


aioe se = 81-5sq. ft. 
Cylinder, D = 1ift.; area = 95-02, 


Volume = 95°03 x 18ft. = 1710°54 
Triangular figure :— 
g = 13°34ft.; circum. = 43°98. 
Area of triangle = 31°50. 
3°1416 x 13°34 x 31:50 1319-85 
Total cubic feet in frustrum 3030°39 


[The frustrums are exaggerated to facilitate illustration. 


CRUCIBLE 








Cylinder, D = 11ft. 


Area = 95:03. 
h = 8ft. 
V=AxXh= So) Bs Oe ole OEE 
Total volume of furncee. 
Top section... ... 6800-99 
Upper bosh... i... 20.0 06. cs. vee ove eee © 208560 
TOMBE cay. sc ekcx yeahs oe Sedo ete on 
Crucible 760°24 
Cube feet... .-. 12,627 °22 


The output capacity of this furnace being 260 tons per 
day gives 48-56 cubic feet of contents per ton of iron per 
twenty-four hours. as 
Having now shown the method of ascertaining the 
capacity of a blast furnace, both as regards output and 
contents, it is necessary to say that experience and experi-’ 
ments have proved that furnaces of a certain size and’ 
shape give the best results when supplied with a certain 
volume of air, certain stove power, certain pressure for 
penetration. certain tuyere area, and so on, each requisite 
for the make for which any particular furnace was 
intended for. It was then that rules’ were worked out,’ 
and those were adopted which gave the best results, and 
which have proved correct and indispensable in the 
designing of blast furnaces. The writer has endeavoured’ 
to put those rules before his reader in such a form as to 
make them intelligible and useful to all interested in 
blast furnaces and blast furnace work. ; 
Working still on the 260 tons furnace, we will suppose 
that the engineer who is entrusted with the designing 
and construction of the plant has no further information 
given him than that a furnace is required to produce 
260 tons, or any other quantity, per day from iron ores: 
containing from 45 to 50 per cent. of iron. The first 
rule to make use of in this case is the following, because 
the make required being known, we must obtain from it 
what the size of the furnace should be. Thus :— 

v Mx 2°85 =B, 
M = make of iron per day, 
B = diameter of bosh in feet. 

2:85 is a constant. 


In working out this formula for the furnace we are 
dealing with we obtain :— 

{ 260 = 6-382 x 2°85 = 18-18ft. diam.—say, 18ft. 
Having thus ascertained that the bosh should be 18ft. 
diameter, we proceed to obtain the proper height of the 
furnace for the above output, and for that purpose make 
use of the following formula :— 

H = v¥ M x 12°5. 
M = make of iron per day. 
H = total height of furnace, 
12-5 is a constant. 
Thus, in working out this rule we obtain . 
§ 260 = 6°382 x 12°5 = 79°77ft.—say, S0ft. high. 


Where 


Where 








contents of a furnace for many purposes, and we will 


Volume = 113ft.°x 38ft. 4294:°00 
Triangular figure :— 
g = 14ft.; circum. = 43°93. 
Area of triangle = 57:0. 
3°1416 x 14 x 57 = 2506-99 
Total cubic feet 6800-99 
UPPER BOSH SECTION 
——- 
1 
-! 
i: 
4) 
ll 
- 
‘ { 
| at ee 
Area = 254°46, 
h = 8ft. 
VeAXh= 2035°€0 


Having now obtained the main dimensions of the 
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furnace, we check them by the use of the formula given 
earlier. 
BxXH_ wv 
100 
Which works out as follows :— 
18? x 80 __ ong. a 
vr al 259°20 tons—say, 260 tons. 

A furnace with a bosh 18ft. diameter may be only 7dft. 
high, and have a good output under the same outfit con- 
ditions, but there would be more loss of heat, which 
would mean greater cost in fuel during the year. 


Having decided upon the output, and having worked out | 
the size of the bosh and the height of the furnace, we | 
must now know what hearth diameter such a furnace | 


will require before we can decide upon the number and 
size of tuyeres. In a furnace of this size the blast power 
must be considered in determining the size of hearth, and 
as a few inches extra diameter are no detriment, we will 
adhere to the rule given in deciding as to the size of the 
hearth for this furnace. Here we have :— 


¥ 260 x 1°80 = hearth diameter. 

Where the cube root of make in tons, multiplied by the 
constant 1°80, gives the diameter of the hearth. There- 
fore, 

6°382 x 1°80 = 11°487ft. diameter—say, 11f6. 6in. 
diameter. 

As the furnace will produce when in full working order 
between 10 and 12 tons an hour, we must see what is 


| giving a capacity slightly in excess of the power actually 
required. Therefore we shall need for this furnace four 
stoves 20ft. diameter, 60ft. high, each having a heating 
surface of not less than 30,000 square feet, and equal 
_ collectively to 270 tons per day, and so on in proportion 
| for a lesser or larger make. 

As there should always be two stoves on blast ata 
time to each furnace, we have an available contact 
surface for blast of over 60,000 square feet continually in 
action. 

The amount of blast required for any make of 
iron is 140 cubic feet of free air per minute per ton of 
iron per 24 hours. So that the furnace now under con- 
sideration will require 260 x 140 = 36,400 cubic feet 
of air per minute. 

Three engines of the following dimensions will give a 
little in excess of the amount of air actually required for 
the output :—Steam cylinder, 42in. diameter; air cylin- 
der, 84in. diameter; stroke, 48in.; revolutions, 40. The 
amount of free air delivered per minute by each 
engine == 12,313 cubic feet. The duty capacity of each 
engine is 87 tons at 40 revolutions. So that 12,313 x 3 
engines = 36,939 cubic feet per minute collectively, which 
gives a few revolutions to spare in case of need. 

Before leaving this subject attention should be called to 
the advantages of a circular main round the furnace instead 
of a horseshoe main, especially where the connection to 
the hot-blast main is not central, in which case, with a 
horseshoe main, the pressure and heat at each tuyere 


By Method of Conical Frustra, 


V=(@+dD+D2 as. 


Where J 


d = Small diameter) 
D = Large ma ; 
h = Height J 


of each Frustrum. 


Dimensions all in feet. 





dD a? 


216-0 144-0 


198-0 121-0 


Crucible 


Total cube feet .. 





By first method ... 
By second method 


the height the metal will rise to in the crucible in six 
hours, so as to determine the distance from hearth level 
to the slag outlet. We will take the diameter of the 
hearth at 11ft. 6in., which gives an area of 103-86 square 
feet. The production being at the rate of nearly 11 tons 
an hour, this will mean 6}in. deep in the crucible per 
hour, and 3ft. 3in. deep in six hours, so we will take this 
as the maximum height for two reasons; first, because 
11 tons is a little in excess of the actual make; and, 
secondly, because the crucible is taken as new. So we 
will allow above the 3ft. 3in., 12in. from top of the iron 
bath in the crucible to the centre of the slag outlet, 
making a total distance of 4ft. 3in. from hearth level to 
the centre of the slagnotch. To avoid serious troubles it is 
advisable, and will be found beneficial, when the iron is not 
taken away for steel making, to cast every four hours from 
this size furnace to avoid the pressure against the walls of 
the crucible becoming excessive by too great a depth of 
metal, which is apt to cause very serious and costly break- 
outs. The position of the slag outlet being known, the centre 
of the tuyeres must be placed 2ft. above centre of slag 
notch, giving a height of 6ft. 3in. from hearth level to 
centre of tuyeres. In this case the standing round the 
furnace may be raised 2ft. above the hearth, thus bring- 
ing the tuyeres within easy working reach of 4ft. 3in. 
above the standing. 

The next question which requires attention is the 
number and size of tuyeres necessary to ensure proper 
distribution of the blast, and the right tuyere area 
requisite per ton of make intended. The tuyere area 
required for the well-doing of a furnace is 1} square 
inches per ton of iron per 24 hours. So that for a.260- 
ton furnace we require 260 x 1°25 = 325 square inches 
total area, and as the furnace will take ten tuyeres, then: 

325 + 10 = 32°5 square inches per tuyere. 
This will mean ten 6}in. tuyeres, each tuyere being equal 
to a capacity of 26 tons, or 

325 + 8 = 40°6 square inches per tuyere, 
which would give eight tuyeres of a little over Tin. dia- 
meter; 7in. tuyeres in this case would give a little extra 
pressure by the reduction of area, but ten 6}in. tuyeres 
would be preferable as being the right area for a 260-ton 
furnace. Ifa tuyere is not placed over the tapping hole, 
nine tuyeres only would be used, but this is not advised, 
as they should be distributed round the fuinace as 
regularly as possible, placing one over or near the slag 
hole and one over the tapping hole. A diameter of hearth 
ilft. 6in. will give about 3ft. 6in. centre to centre of 
tuyeres inside the furnace and 5ft. centres outside the 
brickwork of the crucible, which is ample for all purposes. 

We will now deal with the stove power required for 
the output named, viz., 260 tons per day. When a 
furnace is equipped with fire-brick stoves, the -heating 
surface required per furnace is 444 square feet per ton of 
iron that the furnace is intended to produce in 24 hours, 
so that the furnace we are now working out will require 
260 x 444 = 115,440 square feet. 

This heatirig surface when divided into four stoves 
gives 28,860 square feet per stove. A 20 x 60 stove con- 
tains 30,158 square feet of heating surface, which is equal 
to a duty capacity of 68 tons. Thus 68 x 4 = 272 tons, 
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will be somewhat different, and the furnace will work one- 
sided. The blast should have a free circulation all round 
the furnace. 

The following section and quantities are worked out 
from the formule in the text in order to illustrate the 
calculations given. 
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SECTION OF 18ft. x 80ft. FURNACE OF 260 TONS 


Power required :—Blast, 36,400 cubic. feet per minute; 
heating surface, 115,440 square feet; tuyere area, 325 


| square inches, 


As this article is intended as much for students as for 
experienced men, the very urgent necessity of using 
every appliance and making every effort to maintain the 
heat of the blast at an even temperature cannot be too 
much impressed upon the readers. Nothing is more 
detrimental to the even quality of products than varia. 
tions in blast temperature; it not only changes the 

uality of the iron produced, but causes great changes in 
ae quantity of iron output. It must, nevertheless, be 
said that it is often absolutely necessary to increase the 
temperature and capacity of the blast in order to raise 
the heat in the furnace. By this means a threatened 
scaffolding may be avoided. ‘This should not be done by 
merely turning on a freshly heated stove, the excessive 
heat of which only lasts a comparatively short time, but 
by equipping the furnace with self-acting and properly 
designed apparatus, which will allow the heat to be 
regulated to any point between 1000 deg. and 1400 deg., 
according to the number of stoves supplying the heat, 
but equalisers do not permit of this regulation to any 
requisite temperature, and the furnace has to take the 
blast at whatever heat the apparatus will give it. A 
furnace will work considerably hotter during the time the 
crucible is full of molten metal than immediately after a 
cast. 

Summary oF Power REQUIRED FOR ANY OUTPUT PER 

FURNACE, 

Blowing engines.—For every ton of iron intended to 
be produced per 24 hours allow 140 cubic feet of free air 
per minute per furnace coke practice. Charcoal, 110 
cubic feet; anthracite, 150 cubic feet, 

Stoves.—444 square feet of heating surface per ton of 
iron per 24 hours. 

Tuyeres.—1} square inches per ton of iron per 24 hours 
per furnace. 








WOOL SORTING. 


THe manufacture of woollen cloth is an industry which 
comprises two separate and distinct trades—viz., worsted 
and woollen. Both owe their very existence to the use of 
machinery, much of which is of a highly ingenious 
character, and of quite as much interest from the 
mechanical as from the manufacturing point of view. 
The industry is chiefly centred at Bradford, in Yorkshire, 
of which city it forms the staple trade. Formerly, many 
firms carried on in the same manufactory all the pro- 
cesses involved from the receipt of the raw material 
to the despatch of the finished fabric; but, at the 
present time, the trade is split up into some four 
or five different branches, carried on respectively 
by the top-maker, the comber, the spinner, and the 
weaver or manufacturer, who are successively concerned 
in producing the cloth for the merchant, by whom it is 
finally sent to the dyer. 

The raw material consists solely of wool or hair from 
animals of the sheep and goat tribes, and is usually 
imported in the “ greasy ” or unwashed state, as sheared 
from the animal’s back. In this condition it not only 
contains a considerable quantity of natural grease, or 
“ yolk,” due to continual secretion from the glands of the 
skin, but it may be in addition extremely dirty, carrying 
with it much earthy and vegetable matter. The actual 
weight of wool, in some varieties, does not, in fact, exceed 
one-third the weight of the fleece, the rest being accounted 
for by grease and dirt. It is customary, too, if sheep 
have died, or have been slaughtered, to first loosen the 
wool by means of lime, and then pull it out by the roots, 
instead of clipping it from the skin. Shearing enables 
the fleece to & brought away whole, but this, which is 
termed “ slipe”’ wool, is obtained in small portions, and 
is highly charged with lime. 

Apart altogether from the presence of foreign matter, 
wool, even from the sheep, is, as may readily be imagined, 
far from uniform throughout. It is found that every 
fleece contains at least six or eight different qualities, 
largely depending on the part of the body from which 
they are taken. Thus the finest and longest wool is 
obtained from the shoulders and sides, and the coarsest 
from the belly. A similar range exists for each breed of 
sheep, although, of course, the wool produced by one 
breed may be much finer than that from another species. 

It will now be understood that the preliminary process in 
wool manufacture is the “ agrting ” or classification of the 
wool according to quality. The wool is imported and sorted 
by the top-maker, as he is called in the trade, the term 
“top” being applied to wool which has been made up 
into balls after combing. The wool comes to the sorter 
in bales, each containing a number of fleeces, each fleece 
being rolled up into a ball, and tied by twisting the ends 
into a kind of rope. When opened and spread out, a 
sort of parting shows down the back, along which‘ the 
fleece is divided. Some descriptions are found to be 
quite hard at ordinary temperatures, and before opening 
must be warmed to soften the large amount of grease 
they contain. From a pile at his side, the sorter takes a 
half fleece and spreads it out on the bench before him. 
He proceeds to pick out any seeds, vegetable substances, 
&c., and with his shears, cuts off all tufts and pieces of 
skin, or any hard, dirty matter. The fleece is then 
5g im, into its different qualities, for each of which 
a large basket or skep is provided, placed in the immediate 
vicinity of the sorter. e sorting is accomplished not 
only by sight or by reference to the relative fineness of 

ifferent portions of the fleece, but also very largely by 
the “handle ” or peculiar softness of the fibre, and it is 
only by practice extending over many years that the 
necessary knowledge and skill may be acquired. The 
dust causes much annoyance to the sorters, and the 
bench on which they work is therefore provided with 
“ boards” made in the form of grids, or of wire-work, so 
that sand, dust, &c., may fall ugh. The very fine 
dust from the worst kinds of wool, being composed of 
animal matter, is dangerous to health, and is known to 





be capable of producing a fatal disease. Under the 
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Factory and Workshops Act, 1891, certain precautions 
inust be observed, not only by the occupiers of premises 
in which wool sorting is carried on, but by all persons 
in their employ, and the adoption of special mechanical 
arrangements, such as here illustrated, is compulsory. 
According to instructions issued by the Home-office, it is 
stated that “ the danger against which these regulations 
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Wire Heddle over openings 


and many other parts of the world the disease is common, | pimples. The poison is now liable to be absorbed into the 
and infected fleeces, which may not differ from others in | system, and will cause risk to life, which can be avoided 
appearance, are often shipped to Great Britain. Hence, | only by prompt medical treatment in the early stage”. 
in handling foreign dry wools and hair, the rules in| There is also at first an ordinary cough, with headache 
question must be carefully observed. Greasy wools and | and considerable perspiration. If neglected, the tempera- 
hair are comparatively free from dust, and, therefore, ture becomes high, and the pulse weaker and weaker, 
little risk is incurred in handling them. The disease is | until after three or four days the patient dies. The blood is 
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WOOL-SORTING ROOM, BY SUN FAN COMPANY 


are directed is that of anthrax. This is a fatal malady ; communicated to man sometimes by breathing or 
which affects certain animals of the sheep and goat tribes, | swallowing the dust from these wools or hair, and some- 
and which may be conveyed from them to man, by the | times by the poison lodging in some part where the skin 
handling of wool or hair from animals which have died of | is broken, such as a fresh scratch or cut, or a scratched 
the disease. The germs of disease, or anthrax spores, are ' pimple, or even chapped hands. Infection may also be 






























































































































found to be charged with bacilli, exactly similar to those 
contained in the dust from certain classes of infected 
wool, especially that of the Angora goat, the llama, and 
the alpaca. 

The wool from animals which have died from the 
disease is often packed with the rest, and may infect the 
whole bale. These are termed “fallen” fleeces, and it is 
in handling them that the strictest precautions must be 
taken. The wool sorting rules, therefore, provide that 
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and Australia anthrax is rare, consequently there is little | 
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| the bales shall only be opened for the purpose of sorting, 
| by men skilled in judging the quality and condition of 


usually found on the skin, or in the exctement, or the | brought about by rubbing or scratching any pimple with | the material. Alpaca, cashmere, and camel hair must 


dust, and may remain inactive for years. In this country hand or nail c 
! symptom of the 
danger in handling wools from sheep of these two countries, 


ing the anthrax poison. 
isease is usually a small inflamed 
swelling like a pimple or boil, which extends, and in a few 


The first 


but in China, Persia, Turkey, Russia, the East Indies, | days becomes black at the centre and surrounded by other 


| be opened over a fan producing a downward draught, in 
a room specially set apart for the purpose, quite separate 
and distinct from the sorting room, or from any room in 
which work other than opening is carried on. The most 
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dangerous descriptions, such as van, mohair, and Persian, 
may only be opened after thoroughly steeping in water, 
and all damaged wool or fallen fleeces must, when opened, 
be damped with a disinfectant. The opening screen 
must not be less in area than 12 square feet, and both its 
length and breadth must be at least 3}ft. The velocity 
of the exhaust draught at any point of the screen within 
18in. of the centre must not be less than 150 linear feet 
per minute. 

It will be seen, from the two examples given, page 179, 
exactly how these regulations are carried out in practice. 
The sorting room, exclusive of other portions screened off, 
must provide an air space of at least 1000 cubic feet for 
each person employed. Suitable inlets communicating 
with the open air must also be provided, in combination 
with some method of ensuring that the temperature of 
the incoming air shall not fall below 60 deg. Fah. The 
room must be provided with an extracting fan, so 
arranged that each sorting board shall be independently 
connected with the extracting shaft. The sorting board 
comprises a screen of open wire work, beneath which 
must be left, at all parts, a clear space of not less than 
3in. in depth. Below the centre of the screen there is a 
funnel measuring not less 10in. across the top, which 
leads to the extracting shaft in such a manner that any 
dust which has fallen through the screen, but has not 
been carried away at once by tift exhaust, can be swept 
directly into the funnel. It is required by law that “ at 
no point of the screen within a circle of 12in. dia- 
meter immediately over the funnel shall the velocity 
of the exhaust draught be less than 75 linear feet per 
minute.” 

The dust carried by the exhaust draught from the open- 
ing screen and sorting boards must be discharged into 
a properly constructed settling chamber, or receptacle, 
and not into the open air. The extracting shaft, the 
space beneath the sorting boards and the opening screen, 
must be cleaned out at least once every week, the dust 
so collected being removed and burnt. It is found 
necessary that the floor of every room in which opening 
and sorting is carried on shall be thoroughly sprinkled 
daily with a disinfectant after work has ceased, and shall 
be swept immediately aiter sprinkling. 

The regulations as to personal cleanliness of the 
operatives, especially with regard to taking food on the 
premises, are very stringent, and special cloak, mess, and 
wash rooms must be provided. 

As the result of experience in endeavouring to deal with 
this question in the most effective manner, the sorting 
room has undergone considerable improvement from the 
hygienic point of view, and an example of the most recent | 
practice is shown in Figs. 1, 2, 3, and 4, which will serve 
tu explain an arrangement recently carried out for 
Messrs. Firth, Crossley and Co., of Bradford, by the 
Sun Fan Company, Limited. The sorting boards are 
ranged round two sides of the room, which is well lighted 
from the roof, and ample space is provided to the rear of 
the sorters for the skeps containing the sorted wool. 
Beneath the sorting benches runs the exhausting shaft, 








gradually increasing in diameter towards the fan, to 
obtain a uniform draught from each board. The fan 
chamber, the settling chamber, and the opening room 
are partitioned off at one end of the sorting room, access 
doors being provided where required. A special duct 
leads from the opening board to -the fan chamber, as 
shown in the cross-section. The fan, or propeller, is , 
motor driven, the use of electric power being in. this 
instance extremely convenient. A deflector is placed 
over the fan at about an angle of 45 degrees, and the 
settling chamber is simply of such dimensions and height 
that the dust falls slowly to the floor, none escaping at 
the turret outlet fixed on the roof. 

With a view to reducing the possibility of discharging 
dust into the outside air, the use of the cyclone dust 
collector, which is, no doubt, well known to our readers, 
has recently been suggested, and in Figs. 5, 6, and 7, we 
give an example of an installation, in which this appliance 
has been adopted by Messrs. Matthews and Yates, Limited, 
of Manchester. 

The current of dust-laden air from the exhausting fan is 
projected tangentially into the separator, as seen on plan, 
Fig. 6, and is thus set in rapid revolution, describing a 
spiral path down the sides of the inverted conical vessel, 
against which the dust is thrown by centrifugal force, 
gradually descending to the opening at the bottom, through 
which it passes into a sack or other receptacle. The 
purified air, on the other hand, meeting an increasing 
resistance as it proceeds down the cone, turns upwards, 
and escapes through the tube or chimney at the top into 
the open air. Theactionis remarkably effective, and con- 
sidering the simplicity of the apparatus, is likely soon 
to find a lurgely extended application for the purpose in 
view. 

It has been found that dust collectors, which strain the 
air through filters of cloth or similar material, not only 
set up considerable resistance to be overcome by the fan, 
but, in addition, are difficult to clean, and soon become 
quite choked in consequence. Jets of water in the form 
of fine spray are sometimes projected into the settling 
chamber, but their use is not regarded as in any way in- 
dispensable for the complete removal of the dust. 

It will thus be seen that great pains have been taken to 
secure the most perfect hygienic conditions for carrying 
on work which, under some circumstances, may be of a 
distinctly dangerous character. By making use of proper | 
mechanical arrangements, the risk has, however, been | 
reduced to a minimum, and is now very small indeed. It | 
still remains, however, certain that the most effective | 
remedy would be to keep out all fallen fleeces in packing, 
and where possible to wash the wool before shearing. 
Apart, however, from the question of dangerous disease 
the dust is known to contain poisonous matter of other | 
kinds, and unless carefully excluded from the sorting 
room may seriously affect the health of the workpeople. 











‘with a full load is seen in the case of a 
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THE FRENCH HEAVY CAR TRIALS. 
No. IV.* 

In the opinion of some makers the employment of 
different types of mechanisms for different classes of 
vehicles is a disadvantage in the case of transport con- 
cerns which run omnibuses and wagons, and they recom- 
mend a uniformity of types on account of the facility 
and cheapness of renewing parts, whereby the cost of 
upkeep is reduced. Ariés, for instance, build all their 
omnibuses, vans, and wagons with the same pattern of 
chassis. They had running in the trials a small wagon 
with a load of 608 kilos., a wagon with a tare of 1660 kilos., 
and a load of 3200 kilos., an omnibus and two military 
wagons. All these vehicles had identical chassis with 
14 brake horse-power engines. It was therefore interest- 
ing to watch their running under such entirely different 
conditions of work. The Tight wagon was intended for 
rapid transport, and travelled at about double the speed of 
the big lorry, or the same as the omnibus, but they all ran 
very regularly throughout the trials. So far as we have 
been able to ascertain none of the vehicles gave any 
trouble on the way. It should be stated that the 3-ton 
lorry and th: military wagons were fitted with iron tires, 
as also were the driving wheels of the omnibus. Between 
Dieppe and Havre—65} miles—the consumption of the 
light Ariés wagon was 13°75 litres, while for the 54} miles 
from Havre to Rouen the big lorry consumed 25°95 litres. 
The small vehicle was not, of course, running more than 
half the time of the 3-ton wagon. The Société Ariés 
has supplied us with returns of the running cost of an 
omnibus and two wagons which have recently been in 
service. These vehicles are the counterpart of those 
taking part in the trials. From June 10th to 30th the 
omnibus, in service five days of the week between 
Tours and Bléré, covered a total distance of 1992 kiloms., 
transporting 415 passengers and 820 kilos. of goods. The 
total consumption was 500 litres of petrol and 48 kilos. of 
lubricating oil, thus bringing the consumption to one litre 
of petrol for four kiloms. and one kilo. of oil for 41 kiloms. 
The total cost of replacing parts was about three shillings. 
A sugar refiner who employs an Ariés wagon for delivering 
sugar to consumers, so that it always returns empty, 
has taken account of his running expenses over a period 
of seven days, and finds that the cost of petrol and oil 
per kilometre-ton is 16 and 5 centimes respectively. In 
cases where wagons have to return empty or light the 
makers provide a supplementary high gear, so that the 
consumption can be considerably reduced by a quick run 
home. The enormous advantage of always running 
our miller, 
who is able to load his wagon up with three tons 
on the two journeys, when his petrol consumption, at 
28 centimes a litre, was reduced to the exceedingly low 
figure of 2 centimes per kilometre-ton. j 

Results like these show that there is an advantage in 
carrying as big a load as possible with a minimum of 
tare, and this is sought to be obtained in the two wagons 

* No, ITI. appeared August 18th, 
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run by Messrs. Cohendet et Cie., both with a tare of 
3100 kilos. and a load of 4160 kilos. These wagons are 
of a purely industrial ‘ype and are not influenced in any 
way by pleasure vehicle construction. A two-cylinder 
engine of 20 horse-power is carried under the footboard, 
with the arms of the engine bolted to a wood frame 
strengthened by flitch plates. The engine has bearing | 


De Dietrich and Aries and a few others was in every 
respect satisfactory. On the other hand, we had such 
wagons as the Daimler, Turgan, and Eugéne Brillié, which, 
following the main lines of standard designs, were yet 
modified in many important respects to suit the con- 
ditions of heavy transport, and the construction through- 
out was much more solid and the details simplified. 














PEUGEOT LORRY 


parts of ample surface, and looks rather heavier than the 
usual type of motor. The fly-wheel is heavy, and the 
clutch of large dimensions. The gear-box forms an 
extension of the differential-box on the countershaft, this 
latter carrying pinions for chains to the driving wheels. 
All the wheels are shod with iron tires. The axles are 
of steel forgings, and every part of the vehicle is of solid 
construction. There is no radiator, the water circulating 
by thermo-syphon until it boils away, so that occasional 
halts are necessary for re-filling the tank. A special 
feature is made of the braking power, for there are brakes 
on the differential, on the wheel drums, and on the tires, 
and the engine itself is used as a brake by holding down 
the exhaust valves. This, of course, is only possible in 
the case of heavy engines, otherwise there would be 
danger of breakages through the strain. We should not 
like to say that the Cohendet engine has the same flexibility 
as the motors on some of the other wagons, but the vehicles 
ran well at a good commercial speed, and they seem to 
have gone through the trials satisfactorily. The consump- 
tion between Havre and Rouen was 49 litres of petrol, 
which was slightly more than that of the Cottereau with 
a four-cylinder engine of the came power and carrying a 
little more load. 

This comparison between the Cohendet and Cottereau 
brings into prominence another feature of the trials, and 
that is the behaviour of wagons designed with a special 
view to heavy transport, and vehicles built with standard 
types of motors and transmissions. Among the latter 
class were the Cottereau, Ariés, De Dion, and De 
Dietrich. They all travelled fast, and came out with 
fairly low consumptions. Some of them had trouble on 
the way, and we noticed one or two by the roadside 
with the bonnet off the engine. These little troubles may 
have been due to the speeds at which the vehicles were 
driven, and it is only surprising that they were not 
stranded more frequently. On the whole, they showed a 
good standard of regularity which, with the speeds, loads, 
and consumptions, were entirely creditable to the 
standard types of vehicles. We saw the big Cottereau 
wagon, for instance, racing up hills in a way that was 


one type is better than another, although it may 


| reasonably be supposed that more economical results 


would be obtained with the standard systems by em- 
ploying moderately powered engines and running them 
at an economical speed, instead of trying to cover the 
ground in the shortest possible time. It must be ad- 
mitted that the French do not seem to be able to bring 











We cannot say that these heavier wagons ran better 
or more economically than the others, because the 
figures of consumption are too incomplete to allow of 
a satisfactory comparison being made; but while 
we do not think that there is much to choose 
between them as regards 
running costs, the vehicles 
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themselves to the idea of sacrificing speed. To get 
high speeds they use rubber tires, even on the heaviest 
wagons, and the effect of speed on these tires was dis- 
astrous. Curiously enough, solid rubber tires of 
the same make behaved in a wholly different 





designed solely for industrial 
work certainly inspired more 
confidence. The Brillié wagon 
ren well on alcohol. This 
chassis is exactly the same 
as that on the omnibus al- 
ready described with engine 
developing 24 horse-power. 
It has a tare of three tons, 
and carried a load of 5} tons. 
It runs on iron tires. With 
such a load its speed was 
naturally, much less than 
that of the Daimler, Turgan 
and Cottereau, but it ran 
regularly except for occa- 
sional ignition troubles, and 
the consumption between 
Havre and Rouen was 62°3 
litres of 50 per cent. alco- 
hol. The N.A.G. road 
train also pursued the even 
tenor of its way through 
the trials, and its consump- 
tion between Havre and 














Rouen was 86°87 litres 
of petrol. The running of 
this German tractor with 
two trailing vehicles was particularly interesting, as 
showing that, at very low speeds, the petrol motor is 
capable of hauling big loads without suffering from road 
shocks when driving wheels of the traction engine type 
are employed. 

As the trials were not carried out mainly with a view 
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entirely unnecessary, and it was partly owing to fast | 
driving that this vehicle came to gricf through | 
collision with a cart. Had the wagons been in| 
charge of drivers with sufficient restraint to run | 
them economically, it is very probable that the 
standard types of vehicles would have shown up to 
still better advantage. As it is, the running of the! 
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to ascertaining the comparative economy of the different 
types of vehicles it is impossible to’ draw any accurate 
deductions therefrom as to running costs. The only 
points raised by the trials are of a general character. So 
far as the frames, engines and transmissions are con- 
cerned, thére does not seem to be much room for criti- 
cism, for the trials have not shown definitely whether 
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manner under the same ccnditions of werk, and 
while some were entirely burnt up on the fast omaibuses 
others behaved very, well indeed. The tires on the «mall 
Serpollet omnibus were completely stripped off the rims, 
and the vehicle ran on improvised iron tires for about 
200 miles, when it overturned through the breaking of the 
coupling-rod of the steering gear, due, it is said, to the 
continual shocks. On the Serpollet Paris omnibus we 
noticed a tire carbonised half way through from the base. 
One of the De Dietrich omnibuses suffered in the same 
way. It is evident that this burning of tires was due to 
the speed and not to the load, for the tires on the Turgan 
and Daimler wagons, as well as on some of the other big 
vehicles, showed no signs of deterioration. From this it 
cannot be inferréd that rubber tires are advisable for 
big wagons, as it would need a much longer trial to 
ascertain how they would work under a heavy load at 
commercial speeds, and a frequent renewal of rubber tires 
would constitute a very expensive item of upkeep. The 
pneumatic tires on the small omnibuses also showed 
signs of wear after the trials, and here again speed is 
responsible for their destruction. 

Another source of weakness lay in the wheels them- 
selves. Many. of them had spokes and bolts loosened 
through the continuous shocks and vibration. The con- 
struction of wheels has, however, been considerably 
improved, and a new type of wheel was fitted to many of 
the heavy vehicles in which the spokes are forced into the 
hub between bosses by the screwing of right and left- 
threaded sleeves on the spokes and felloes. This 
adjustment had to be made at nearly every stage. This 
type of wheel is usually made with a felloe of bent wood 
over steel, and over the wood felloe is shrunk a steel rim 
with the edges upturned to carry the solid rubber tire. 
The only wheels that seem to have given no trouble what- 
ever were the steel wheelson the Turgan and Daimler wagons 
and the Arbel disc wheels on the Kriéger petrol-electric 
vehicles. Among tires we should not overlook the rubber 
pads fitted to the De Dion and one or two other vehicles. 
These pads are rectangular in form and are fixed to plates 
overlapping each other on the rim, to which they are 
fastened by bolts. There are two rows of these pads on 
each driving wheel, and it is easy to imagine that the 
small! mass of rubber in each pad is favourable to a rapid 
radiation of heat, whereby they are likely to have a long 
duration, subject, of course, to the rubber being of good 
quality. It is the difficulty of getting a uniform quality 


| of rubber that is largely responsible for the difference in 


the behaviour of tires. In view of the limitations of 
wheels and tires where heavy loads are concerned, it 
might be supposed that the only way of meeting this 
deficiency would be to build the vehicles to travel 
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within the speeds that the wheels and tires can bear, but 
many French automobile engineers are of the opinion 
that it would be better to reduce the loads so as to be able 
to construct lighter vehicles. In a word, they say that 
the wagons are too heavy. It can hardly be said that an 
observation of the cars during the trials confirmed this 
opinion, and if the French turn their attention particularly 
to the transport of light loads at high speeds they are 
likely to lose ground in this branch of the automobile 
industry. 








NEW BOGIE TANK ENGINES, SOUTH- 
EASTERN AND CHATHAM RAILWAY. 


TwENTY new bogie tank engines have been constructed 
at the Ashford works of the South-Eastern and Chatham 
Railway. They were designed by Mr. Wainwright to 
deal effectively with the heavy suburban trains, and from 
results achieved we understand that they have proved to 
be more powerful than any tank engines hitherto placed 
upon the line. It will be noticed from the drawings 
which we give above and on page 182 that there are many 
special features in connection with them, and it may be 
mentioned that much of the motion work is interchange- 
able with the standard goods engines of the company. 
The engines are fitted with Stone's patented arrangement 
of spark arrester and fuel economiser, which has been 
productive of much economy in coal consumption, with a 
large number of engines already fitted on this railway, 
and which has already been described in our columns. 

We give below a list of the leading particulars and 
dimensions of these engines. 


Diameter of cylinders 1$}in 

Stroke of cylinders ES ae peeraere 

Centres of amen eo er eee 
Steam ' ports sicniges ace 16in afin 
Exhaust ports nes l6in, = 24in. 
Centre of cylinder to centre of t driving a axle Ley Aaa 


Incline ot cylinders ... 


Motion. ihe Link with Steam Soi Gear. 


Lap of valves ... _ lim 

Lead of valves in ful! gear - : ae Ee 
Maximum travel of valve in full ome F.4,%;in. B, 4,hin. 
Diameter of valve spindles sf 1fin. 

Diameter of piston-rod 2¢in. 

Length of connecting-rod... 5ft. lin. 
Connecting-rod, small end bearing 3in.diameter x Zin. 
Connecting-rod, large end — _ dia, x 3}4in. 
Length of excentric-rods... .. 5ft. Qin. 

Diameter of excentric sheaves... lft. 3}in. 

Throw of excentric sheaves agi 3fin. 

Diameter of steam-reversing cylinder ... 7in, 

Diameter of steam cataract cylinder din. 

Stroke, fall of reversing cylinders .; 9in. 


W heels, Leadi ng ard Driving (¢ fast Steel. ) 
Diameter on tread 5ft. 6in. 


Tires, thickness on m tread .. 3in. 
Tires, width. 5}in. 
Wheels Bogie (Cast Steel.) 
Diameter on tread 3ft. Zin, 
Tires, thickness on tread .. 3in. 
Tires, width _... ew 5fin. 
Crank Axle (Siemens Steel). 
Diameter at wheel seat ... ... ... ... ... Spin. 
Diameter at bearings... ae tag d okay ea cena 
Diameter in middle ... ‘ j 7in, 
Diameter crank-pin journal ... ee _ 
Distance between centres of bearings wea 4ft, 
Distance apart centres of cranks ... ... 2ft. 4}in. 
i of wheel seat.. aes 7in. 
Length of bearings 8in, 
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Length of crank-pin journal ... ... din. ‘ P 
Croas section of crank arms 14hin. x 3jfin. x 14gin. » 44ia. 
Throw of cranks... ... fas) sae) a 
Section of crank hoops 3tin. by 1bin. 
Leading Axle (Siemens Steel). 
Diameter at wheel seat 8tin. 
Diameter at bearings... 7fin. 
Diameter at middle ... 7in. 
Length of wheel seat.. 74in. 
Length of bearings a5 8in. 
Distance between centres of bearings 4ft. 
Bogie Axle (Sten ns Stee/). 
Diameter at wheel seat 7hin. 
Diameter at bearings... bin, 
Diameter at middle ... Sj. 
Length of wheel seat.. 64in. 
Length of bearings dag 9in. 
Distance between centres of bearings Sas 3ft. Zin. 
Frames (Siemens Stee/). 
Distance between frames, front end 4ft. lin. 
Distance between frames, hind end 3ft. Yin. x 3ft. 6in. 
Thickness of frames ... lin. 
Centre of leading wheel to centre of driving 
wheel.. 7ft. 6in. 
Centre of driving ‘wheel to centre of bogie .. 1ft. 10in, 
Total wheel base. 21ft. 10in. 
Centre of leading wheel tofrontend of frame 5ft. 3in. 
Centre of bogie to hind end of frame ... 4ft. Zin. 
Total length of frame 29ft. Zin. 
= . driving wheel to front of fire-box 
ii ade st 
T aa ais over buffers 82ft. 102in, 
Bevie. ‘ 
Centre of wheels a as ase 5ft. 
Distance between frames... . 2ft. 7 hin. 
Thickness of frames (Siemens steel) lin. 


Boiler (Siemens Steel) Telescopic. 


Working pressure 160 Ib. 
Centre line of barrel above rail 7ft. jin. 
Length of barrel... .. 10ft. shin. 
Diameter outside barrel at fire-box end 4ft. din. 
Diameter of dome, inside and 1ft. Yin. 
Thickness of barrel plates din. 
Thickness of dome plates gin. 
Thickness of smoke-box tube plate din, 
Diameter and pitch of rivets ... ... din. x Ifin, 
Smoke-box (Siemens Steel). 
Diameter inside . 5ft. 1fin. 
Length inside 2ft. 9fin. 
Thickness of covering "plate pin. 
Thickness of front plate .. sin. 


Thickness of door plate .. 
Diameter of chimney, inside (cast fron) 
Height of top of chimney from rail 


in, 
lft. din. 
13ft. 2fin. 


Fire-box Casing (Siemens Stee/). 


Length, outside . wee = 8in. 
Width outside at bottom .. ase 
Depth below centre line of boiler ... att lin. 
Thickness of front plate . ve fsin. 
Thickness of back plate ... din. 
Thickness of covering plate din, 
Inside Five-bor (Copper). 

Length at bottom, inside .. 4ft. 11}gin. 
Width at bottom, ‘inside * 3ft. din. 
Depth inside... iin 5ft. llin, 
From top of box to inside of casing om lft. 34in, 
Water space at bottom ae 3in, 
Water space at top ... 4in. 
Centres of stays ... about 4in. 
Deseaeeer GF ate 28... eo ce 
Thickness of tube plate ... ... ... 1... ... Pin. 

| Thickness of back plate seek in. 
Thickness of covering plate in, 


> 
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- 7' 98° Rai. to Centre Line of Boiler- 
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Tubes (Brass, Cambered 1gin.). 


Number of tubes 205 

Diameter outside lZin. 

Centres of tubes ; 2hin. 
Thickness of tubes ... ll and 13 WG. 
Length between tube plates 10ft. 7#in. 


Heating Su cfu és 








Fire-box 102-20 square feet 
Tubes . 1002-45, a 
Total 1104-65, 
Area of grate 16-66 square feet 
Capacity of tanks Ea 1200 gallons 
Capacity of coal bupker ... 2} tons 
Tractive power, 7-49 tons... 16,777 lb. 
Weight in working order T. cwt. 
Leading wheels 7 16 15 
Driving wheels 16 15 
Bogie wheels ... 20 8 
Total... 53 18 


The engine is fitted with the oitnaniie vacuum brake, 
and steam sanding apparatus, and neat tip-up seats are 
provided for enginemen and firemen. 








THE LEGAL POSITION OF AN ENGINEER, 
(From a Legal Contributor.) 


Wuat is the legal position of a consulting engineer? This 
is a question which sometimes arises in connection with 
engineering contracts. Is he in the position of an arbi- 
trator, and is he therefore to be treated as an impartial 
judge in the numerous disputes which arise between the 
corporation and the contractor, or can he be held liable 
for negligence ? 

It will be convenient, in the first place, to make some 
general ohservations as to an engineer's position, and 
then to consider the form of agreement under which ‘an 
engineer may be employed. 

(1) General view of an engineer's position.—It is 
necessary, in the first place, to consider the relation of 
the engineer to the parties who employ him. Take the 
case of an engineer who is employed in connection with 
the execution of large works, such as the building of a 
dam, or the excavation of a railway tunnel. He con- 
siders various tenders made by contractors, supervises 
the work, and certifies for payments to be made to the 
contractor as the work proceeds, and he is not bound 
to grant a certificate until the work is done to his satis- 
faction. In effect, his position is that of an arbitrator 
appointed by one side, if, indeed, the term “ arbitrator” 
can be applied to any person occupying such an anomalous 
position. The engineer occupies the position—however 
invidious it may be—of a judge whose salary is paid by 
one of the litigants before him, and who, however free he 
may be from any trace of bias, cannot, in all human 
probability, be expected to always decide against those 
who employ him. It is no fault of the engineer that he 
occupies this position; his salary must be paid by 
some one. 

If the contract made between owner and contractor 
provides that payments shall only be made in accordance 
with the engineer's certificate, that certificate is a con- 
dition precedent to a Tight to sue; but the absolute 
finality of the engineer’s decision may be prevented by 
the insertion of an arbitration clause in the agreement. 
The effect of such a clause is well illustrated by the 
following cases :— 

A contract for the sale of locomotives provided for pay- 
ment of the price upon the certificate of the engineer that 
the locomotives were in perfect working order at Croydon, 
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and it was further provided as follows:—‘ Clause 9.— 
The vendors guarantee to make good any failure of the 
locomotive or boilers, as regards each locomotive or 
boiler, for a space of six months after the date of the de- 
livery of the same arising from bad materials, faulty 
workmanship, orfrom the system of construction of the 
engines.” There was also an arbitration clause :—‘* All 
disputes to be settled by the engineer to the purchasers, 
and the engineer to be appointed by the vendors or their 
umpire in case of difference.” The locomotives were 
uelivered at Croydon, but the engineer refused to certify, 
or to give his reasons for not certifying. The vendors 
thereupon proceeded under the arbitration clause, the 
purchasers taking part under protest. An award was 
given in favour of the vendors. It was decided that a 
acon had arisen within the meaning of the arbitration 
clause. 

In a Canadian case—McDonnell v. Canada Southern 
Railway Company (1872), 33 Up. Can., Q.B. 313—a rail- 
way contract contained a time clause, and a forfeiture for 
default clause, and an arbitration clause. It was decided 
that the engineer had no power to decide conclusively 
whether the plaintiffs—the builder’s—delay, of which he 
complained, was caused by the defendants’ acts and 
omissions, and that it was still open to the plaintiff to 
prove that it was so caused before the arbitrator, as an 
answer to a plea setting up a determination of the 
contract by the defendants’ engineer under the provision; 
and, further, that the reasonableness of the time given 
by the engineer by his notice was not a matter for him 
conclusively to determine, but was open to the considera- 
tion of the arbitrator. 

The recent case of Foster and Dicksee v. Mayor, Xc., of 
Hastings. 19 T.L.R. 204, makes it plain that if an arbitra- 
tion clause is inserted in a contract, the jurisdiction of 
the engineer to act as sole arbitrator may be ousted. In 
that case the plaintiffs were under contract to carry out 
certain works for the defendant corporation. There was 
a clause providing that, if any dispute should arise between 
the council or the engineer and the contractor, as to the 
mode of carrying out the work, or the interpretation of 
the contract or otherwise in relation thereto, or in settle- 
ment of the account, the same should be referred to two 
arbitrators, subject to the provisions of the Arbitration 
Act, 1889. The contract also contained a clause to the 
effect that if, in the judgment of the engineer, the work 
was improperly conducted, or sufficient dispatch was not 
used about it, the council or the engineer should have the 
power, without prejudice to the contract, to dismiss the 
contractor and his workmen, after giving a certain length 
of notice. Delay having arisen, which rendered it desir- 
able for the contractor to be dismissed, the engineer gave 
the necessary notices. The contractors, however, resented 
this treatment, and applied to the Court for an injunction. 
arguing that it was not competent for their employers to 
dismiss them in this summary way. A judge of the 
Chancery Division, who tried the case, held that the 
arbitration clause over-rode the authority of the engineer, 
and that the question whether the contractors had been 
guilty of undue delay was to be settled by arbitration. 

A study of the above cases will have shown that the 
power of the engineer as sole arbitrator may be consider- 
ably modified. 

(2) Form of agreement with an engineer.— Many dis- 
putes and differences between employer and engineer 
may be avoided if the terms of their agreement are 
reduced into writing. It would not be possible in the 
compass of a short article to discuss the infinite variety 
of clauses which may be rendered necessary in different 
contracts. We propose, however, to set out some of the 
terms found in an ordinary contract, adding explanatory 
notes where necessary :— 

Memorandum of agreement between the —— cor- 
poration (herinafter called “ the corporation ”) of the 
one part, and “A. B.” (hereinafter called “the 
engineer,” of the other part. 

Whereas the corporation on the —— day of ——, 
by a resolution, duly appointed the said A. B. to be 
their engineer for the preparation of a plan and 
scheme for effectually disposing of the sewage in 

, and for the carrying out of the same when 
sanctioned by the Local Government Board: and 
Whereas the said engineer has accepted the said 
appointment upon the terms and stipulations herein- 
after contained. Now itis hereby agreed as follows: 

The formal part and recitals of the agreement may 
have some such form as above. Where an engineer is 
employed by a corporation. his appointment by resolution 
must afterwards be embodied in a contract under seal. 
Otherwise—that is to say, if there is no contract under 
seal—he may have some difficulty in holding the corpora- 
tion to their bargain. Apart from the desirability of 
having the terms of agreement reduced into writing, it 
is well to remember that a contract with a corporation is 
a document to which a special solemnity attaches. 

(1) The said engineer shall advise the corporation 
as to the best and most effectual scheme of purify- 
ing and disposing of the sewage of their district, and 
in such a way as shall satisfy the requirements of 
the corporation and the Local Government Board, 
and any other body or corporation whose approval 
may be necessary, and so as not to create a 
nuisance. from the sewage disposal works, such 
regard being paid to economy as shall be consistent 
with due efficiency, and generally do all such 
acts which may be necessary fully to advise the 
corporation as to the best means of disposing of the 
sewage of the districts as aforesaid. 

It is submitted that a clause of the above nature, while 
it will compel an engineer to have due regard to economy, 
will not necessarily render him personally liable in any 
way if the amount which it is necessary to expend 
exceeds the amount of his preliminary estimates. 





Whether the engineer has had due regard to economy or 
not would be one of fact for the Court to determine, 

A clause of this kind makes it clear that the position of 
the engineer is really that of a professional adviser, who 





cannot be held responsible for the consequences of advice, 
which, though mistaken, is the result of careful and honest 
deliberation on his part. 

When, however, it is shown that an engineer has been 
negligent in the ascertainment of the facts upon which 
he bases his estimates, he may be deprived of his fees. 
Thus, in the case of Moneypenny v. Hartland, (1828) 
2 C. and P. 878, an engineer relied upon borings taken by 
a surveyor, and did not take steps to ascertain for him- 
self the nature of the ground which formed the site of 
certain works. In the result it turned out that deeper 
foundations were required, which involved increased cost 
to the committee who employed the engineer. The 
engineer was deprived of his fees, on the ground that his 
under-estimate had induced the committee who employed 
him to undertake work which they might not have under- 
taken had they known all the facts. 

(2) The said engineer shall take all levels and 
prepare all requisite estimates, plans, sections, 
drawings, details, bills of quantities, and specifications 
of the work or amendments thereof, including all 
those required by the Local Government Board, and 
shall give all explanations which may be required 
thereof, and shall to the satisfaction of the corpora- 
tion superintend and see to, and regularly and 
effectually supervise, and be solely and entirely 
responsible for, the proper execution of the work. 

The above clause would be construed to mean that the 
contractor employed to carry out the works would have 
to look to the engineer as the person to decide whether 
the work had been properly and efficiently carried out. 

(3) The remuneration hereinafter mentioned shall 
cover all works which may appear to be necessary 
for the efficient dealing with the sewage in the 
manner hereinbefore stated, and to the best possible 
advantage, without becoming a nuisance to any 
person whatsoever, and the remuneration shall also 
include the preparation of the plans. 

(4) Subject as hereinafter provided the said engineer 
shall receive the following remuneration, namely, a 
sum which shall be —— per cent. on the total cost 
of the said works asyand when completed. 

(5) The said engineer shall attend any Local 
Government Board inquiry which may be held in 
connection with the said scheme, and shall assist the 
corporation to the best of his abilities in obtaining 
the sanction of the Local Government Board thereto, 
and shall prepare all contract drawings, specifica- 
tions, and quantities, set out and supervise the 
works during progress, and measure up during pro- 
gress and completion of the contracts. He shall 
advise the said corporation generally upon the best 
means of carrying out the scheme, and other con- 
tingent works, and shall, on completion, supply the 
said council with a complete plan of the sewers as 
actually laid, and drawn to a suitable scale. 

This clause does not insist that the engineer shall give 
his whole time to the work of inspection and supervision. 
It merely compels him to exercise such supervision as 
may be necessary. The insertion of a clause that the 
corporation shall be provided with a copy of the plans 
sets at rest any doubt as to who is entitled to such plans, 
although it appears that there is now little doubt on the 
question. In the recent case of Gibbon v. Pease (21 
T.L.R. 364) an architect was employed by the owner of 
certain houses to design and carry out the conversion of 
the houses into flats, and he was to receive 5 per cent. on 
the contract price for his services. The architect accord- 
ingly prepared plans and specifications, and superintended 
the work of conversion. At the conclusion of the work 
the owners paid the architect his fees and claimed to be 
entitled to the plans and specifications. At the trial the 
architect tendered evidence of a custom in the profession, 
by which, in the circumstances of the case, the plans and 
specifications were the property of the architect. It was 
decided that the custom was unreasonable, and that the 
evidence was not admissible, and that the plans and 
specifications belonged to the building owner. Similarly, 
it would be impossible for an engineer to set up a cus- 
tomary claim to retain drawings and specifications pre- 
pared by him. 

(6) The corporation shall employ a competent 
clerk of the works, at a salary to be agreed on by 
the corporation, whose duty it shall be, under the 
instructions of the said engineer, to give constant 
and regular attendance on the works, and see to 
the satisfactory performance of any contract, and 
who shall report to the said engineer weekly, or as 
often as the council shall direct, on the progress 
and condition of the work. 

In entering upon works of any magnitude, an engineer 
will obviously require assistance in and about the in- 
spection of the work as it progresses. Unless, however, 
the contract specially provides that he shall be re- 
sponsible for and actually supervise the clerk of the 
works, it is apprehended that he cannot be made liable 
for the acts or defaults of that official. 

(7) The costs of and incident to this agreement 
shall be paid by the parties hereto in equal shares. 

(8) In case the said engineer fails to carry out the 
terms of this agreement he shall forfeit and pay to 
the council as and for liquidated damages the sum of 
twenty-five pounds. 

It is provided by the Public Health Act, 1875, Sec. 174, 
(1) that every contract made by an urban authority shall 
‘ specify some pecuniary penalty to be paid in 
case the terms of the contract are not duly performed. 
If there is no such clause in the contract an action 
against the urban authority cannot be maintained, 

(9) Any and every dispute, difference, or :.question 
which shall at any time arise between the said 
parties hereto or their respective executors; adminis- 
trators, successors, or assigns, or any of them, touch- 
ing the construction, meaning or effect of this 
agreement, cr any clause or thing herein contained, 
or the rights or liabilities of the said parties respec- 
tively, or their. respective executors, administrators, 





or assigns, or any of them under these presents, or 
otherwise howsoever in relation to the premises, 
then every such dispute, difference, or question 
shall be referred to the arbitration of two persons to 
be appointed by each party to the reference, or an 
umpire to be appointed by the arbitrators in writing 
before commencing the business of the reference. 
And the decision or award of the said arbitrators or 
umpire shall be final and binding on the said parties 
hereto, respectively, and their executors, admini 
strators, successors, or assigns, the said submission 
to be deemed to be a submission to arbitration within 
the meaning of the Arbitration Act, 1889. 

The effect of the arbitration clause is not completely to 
oust the jurisdiction of the Courts, but to make a reference 
to arbitration a condition precedent to going to law. 
Thus, suppose the engineer were to issue a writ against, 
the corporation to recover his salary, the corporation 
might take the objection that this was a matter to be 
settled by arbitration, and stay the proceedings, and the 
dispute would then have to be settled by arbitration. 








INTERNATIONAL RAILWAY CONGRESS, 
No. VI, 
ELECTRIC TRACTION, 

NEEDLEss to say, electric traction was a subject for dis 
cussion. Four reports were presentcd on the matter 
—QQuestion VIII. No.1 was by M. Paul-Dubois, of the 
Orleans Railway, and dealt with France. Report No. 2 
was by M. Ernest Gerard, of the Belgian State Rail 
way, and dealt with Great Britain and Belgium. Report 
No. 3 was by Mr. W. D. Young, the electrical engineer of 
the Baltimore and Ohio Railway, and dealing with 
America; whilst the fourth report, dealt with all other 
countries, was by M. Victor Tremontani, of the Italian 
Mediterranean Railway. 

M. Paul-Dubois observes as to the distribution of 
power for electric traction that :— 


There is a radical difference between tramways and railways. 
In the former case not more than 20 or 30 horse-power are required 
at any given point, which is seldom more than 20 kiloms. 
(12-4 miles) distant, whereas in the latter hundreds of horse- 
power have to be transmitted over tens or hundreds of kilo- 
metres, 

Thus, whereas in general a trolley wire with a cross section of 
50 square millimetres (0-077 square inch) is all that is necessary 
fora tramway, the third rail regularly used on railways corresponds 
to a copper conductor having a cross section of from 500 to 1000 
square millimetres (0-775 to 1-53 square inch) or even more. 

With conductors of such sizes, the electrical equipment of rail 
way lines naturally becomes very expensive; in the case of a 
railway with a fairly considerable amount of traftic, the average 
cost of installation of the third rail alongside the main and other 
lines, together with the bonds and insulated connections re:juired 
where level crossings, track appliances, &c., require breaks in the 
third rail, the feeders, and return mains, the extra cost at curves, 
switches and special points, safety and protective appliances, the 
bonding of the track rails, &c., can hardly amount to less than 
25,000f. (£1609) per mile, and may easily attain 40,000f. or 50,000f. 
per kilometre (£2575 or £3218) per mile of single track 
equipped, 

On the whole, it seems to us that electric traction should at 
present be looked upon as a useful auxiliary ‘to steam traction, 
capable of operating certain parts of railway traffic with advantage 
and economy. The principal cases in which its adoption may at 
present be feasible are, first, on lines which are chiefly underground, 
then on metropolitan and on suburban lines, on inter-urban lines 
of limited length and with much traffic, on railways with steep 
gradients, and on lines which are worked up to their full capacity. 

It is impossible to indicate in a general report in any more 
definite a way the cases in which the system of working may lend 
itself to the application of electricity ; it is essentially a question 
of degree, and each individual case requires special examination. 
In this examination special consideration should be given to the 
cost of the electric equipment, the principal factors of which are, 
in the first place, the conditions of working, the number and weight 
of the trains ; and secondly, the conditions under which the line is 
built, its length, profile, and plan; then tie charges for interest 
and sinking fund of the — outlay required must be compared 
with the economy which electric traction will give as compared 
with steam traction. 

If it is a question of a new line, the adoption of electric traction 
may in certain places result ina lower cost of construction, whereas 
in the case of existing lines the value of the rolling stock, which will 
be rendered useless by the introduction of electricity, has to be taken 
into consideration and written off, 

Among the conditions in favour of electric traction are naturally 
the proximity of easily utilisable water-power or of other cheap 
sources of energy, such as coal pits and blast furnaces, 

In comparing the cost of traction, we must allow, in a case of 
electricity, in addition to the eventual economy realised in the pro 
duction of energy for the reduction of dead weight resulting from 
the smaller weight of electric locomotives, the reduction in the 
cost of driving and of maintaining, as well as for the accessory 
economies capable of being effected in shunting operationsatstations, 
in lighting the stations and trains, &c. 

Finally, it so happens, the increased receipts which may result 
from the improved service have also to be taken into consideration. 
In any case, the problem becomes in the end a financial and 
economic one, 

M. Gerard has taken a deep interest in electric trac- 
tion, and has studied the various applications on the 
ground. In his report it is natural that much should be 
said about our country, and it is a satisfaction to us that 
in his opening remarks he gives Great Britain credit for 
being apioneer in the cause. He says :— 

Now it must be recognised that in this particular application of 
electric traction England and Ireland have led the way. Without 
wishing to do any injustice to the memory of the illustrious Werner 
von Siemens, and without forgetting the progressin electric traction 
due tohim, I would say that the first Irish railway which was equipped 
electrically by Hopkinson, that from Bessbrook to Newry, with an 
insulated third rail for the transmission, dates back to 1884, 
similar to the section of the Austrian line from Modling to 
Hinterbruhl, which has, as overhead conductor, a double over- 
head tube. ie 

The third rail, which was really of channel section, laid with 
the channel downwards between the two track rails, was at first 
supported on blocks of paraffined wood ; subsequently its insula- 
tion was improved by the use of ceramic or vitreous materials, and 
it was applied in this improved form for the underground lines 
of the City and South London erpaig opened in 1890, and on 
the Overhead of Liverpool, opened in 1893, The construction and 
the train service of these two undertakings have served as models to 
numerous similar enterprises, both in the United States of America 
and in Europe. 3 R 

On the Liverpool-Southport line—that portion of the Lancashire 
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and Yorkshire Railway recently converted from steam to elec- 
trical working—the third and fourth rails are Vignoles rails, 60ft. 
in length, and weighing 70 lb. per yard. The electrical resistance 
of the metal, which is a low carbon steel, is aot more than seven 
and a-quarter times that of pure copper. 

These rails are —e about every 10ft.; the positive rail is 
generally laid in the 6ft. way, and supported on insulators of 
artificial stone, and fastened by two floor plates bolted face to face, 
all the plates on one side being first put in place and held by a 
bolt passing through the insulators till the third rail is put in 
place; then the secoud set of plates are put on and the nuts 
screwed up. 

The fourth rail, or negative rail, is supported on wooden blocks 
placed between the track rails, which are 30ft. long, and are all 
bonded electrically at their two ends with the fourth rail. The top 
of the latter is fin, lower than the rolling surface of the track rails. 

At the intermediate joints without gaps, the bond consists of 
strips of copper riveted to the soles, and of flat links of copper 
wire riveted to the web and covered by the fish-plates ; at the 
exponen ite four sets of flexible strips are bent below the rails 
and riveted to the soles. The riveting is done by hydraulic pressure. 

One advantage of the system adopted is that it avoids the 
necessity of electrically bonding the track rails, as such bonds 
are subjected to alternating stresses when trains pass and tend to 
become crystalline, and hence brittle ; another advantage is that 
it is possible to repair the track, to take out any track rails in order 
to replace them without breaking the return circuit. 

In order to prevent anybody from accidentally touching the 
conductor rail at stations, at level crossings, on bridges, Xc., it is 
protected longitudinally by a deal or by two deals, which are 
bolted to it by means of packing pieces shaped to fit the cross- 
section of the rail; there are ten miles with such double protec- 
tion, and 6-5 miles with single. 

There are forty-six level crossings where the positive rail only 
is diseontinued, the ends being connected by means of pieces of 
cable ; the ends are, moreover, sloped gently downwards, so as to 
facilitate the passage of the shoes, and are painted red in order to 
attract the attention of any passers by, to are also warned by 
notice boards, 

By adopting an insulated return central to the track rails, the 
companies have complied with a d d of the Board of Trade, 
in order to avoid the action of any stray currents on observatories, 
on telephones, on electric signals, and the danger of any electro- 
lytic action ; taking the sitaation of their electrified lines in the 
town into consideration, the companies would have had to take the 
measures necessary to provide for the due observance of the rule 
the suburban tramways have to obey, that there must not be a 
greater difference of potential than seven volts between any point 
of the line and the nearest point of the central station. It was 
found that it was cheaper to satisfy this condition by means of 
an insulated revurn rail with heavy copper bonds at the joints, 
ensuring the continuity of the circuit, while avoiding the incon- 
venience mentioned above of bonds between the track rails, the 
metal of which is weakened by frequent bending stresses, and 
which have to be temporarily replaced by cable when in the course 
of repairs any track rails are taken out. 

On the Mersey Railway the weight of the positive rail varies 
between 1001b. and 601b. per yard, according to the amount of 
current it has to carry. The bonds consist in part of curved 
copper strips placed below the sole to which they are riveted to 
four points by means of a hydraulic riveter; other flat flexible 
bonds are placed below the cast steel tish-plates. 

Every fourth joint is a joint with expansion gap ; in the tunnel, 
however, where the temperature varies less, expansion is only pro- 
vided for at every eighth joint. 

Very valuable data is given in M. Gerard’s report as 
to the power stations and sub-stations of the various 
electrical installations of railway propulsion in England— 
the Liverpool-Southport, Mersey, Metropolitan, Metro- 
politan District, and North-Eastern. Details are also 
given of the rolling stock and its equipment, technical 
results of working and financial data. The reporter then 
proceeds :— 

The following are some particulars referring to the electrical 
ejuipment of such railways. 

By collating information supplied by the railway companies and 
by the contractors who carry out electrification work, we arrive at 
the following estimates :— 





Cost per mile of 
single track. 


A second conductor rail, with insulation, bonds, : 


and labour .... ... ... 600 
Bonds between track rails 100 
Total sae cea mk aan 700 
For the third and fourth rails, same items 1400 


To these items we have to add the additional expenditure due 
in the first place to the replacement of a number of the sleepers by 
longer sleepers, well squared and very carefully laid, and secondly, 
to the way in which the work has to be interrupted in consequence 
of the requirements of the existing train service. This additional 
expenditure naturally becomes particularly heavy if the lines in 
question are in a tunnel. 

For these different reasons it is well to allow for an extra expen- 
diture of about £300 per mile, and even for one of double this 
amount in certain exceptionally difficult cases, ¢.y., that of the 
Mersey Railway. 

A similar difference exists between the cost of the rolling stock 
on a line which is in the open and one which is largely under- 
ground, built specially so as to be fireproof, and the cables of 
which have specially to be protected against any risk of contacts 
or short circuit, such precautions being very costly. 

Consequently, each motor car may be estimated to cost :— 

£ 


Body and underframe 500 to 1009 


"RUG CORIO WUE ois ack, cen sox: cen soe SO 55 |= GOV 
One motor with gearing and fitting, accord- 
Ser eee ee ee 
Cables, collectors, lighting arrangements, 
regulators, but not lacialing heating ap- 
UNI iG wae iti, band gio Janeen ceay cxs) (a ths OO 
And each trailer car : 
Body, underframe, and bogies Oth eee ee wee 
Power cables, lighting arrangements, mis- 
cellaneous, but not including heating ap- 
a Othe scree Wey, 1G 


Carriage, packing, &c, may evidently lead to supplementary 
expenditure to the above, 

Working expenses.—Only one of the railways—the Mersey Kail- 
way—has now been working electrically for a sufficient length of 
time to be able to draw up accounts showing the financial results 
of the electrification. 

The Hon, James Faulkner, Chairman of the Board of Directors, 
gave at the July and ae, 1904, meetings the following 
comparative figures as to the cost per train-mile :— 





Second half-Second half-) First half- 














The following are the particulars of item ‘ Locomotion and 
power ” for the second half of 1903, in pence per train-mile :— 


A,—Line:— 
Inspection, maintenance, and repairs of conductor 


rails, supports, returns, and feeders 0-167 
B.—Generation of power :— 
1, Wages, dynamos, engines, and boilers .. 0-59 
2. Maintenance and repairs of dynamos and 
accessories | 0-16 
3. Maintenance and repairs of steam aaa 4 
and boilers 
4, Coal 2-08 
5. Water ae 0-08 
6. Miscellaneous 0-024 
C,— Motor cars: 
Inspection, maintenance, and repairs of the motors 
of the electric equipment, of the uwrucks and of 
the brakes : Sha Fash eed Seat, Seek ake 
Total ... 5-233 


The expenditure for coal, oil, cotton waste, and sundry minor 
items does not exceed 0-35 penny per kilowatt-hour, the coal cost- 
ing 10s per ton and the water 6d. per 1000 gallons. 

It is a striking fact that what used to cost 11-2d. when steam 
was used, now that electricity is used costs 5-233d.; a result the 
more remarkable when we consider that the electric train, which 
is 230ft. long and weighs 105 tons, consists entirely of vehicles 
carrying passengers, whereas the steam train, which was 200ft. long, 
included an 80-ton locomotive, which hauled a useful load of 
vehicles weighing 77 tons. 

The coefficient of working has fallen in succession from 94 to 
82 per cent., all charges being allowed for. Mr. James Falconer 
states that if the exceptional charges due to ventilation, pumping, 
and the hydraulic lifts are deducted, this coefficient changed from 
84-41 per cent, in 1902 to 72-71 per cent. in 1903. Moreover, 
these exceptional charges have themselves been reduced consider- 
ably ; formerly they amounted to 14-52 per cent. of the total work- 
ing expenses, whereas now they only amount to 9-38 per cent. 
The total working expenses per train-mile have fallen from 35-25d. 
to 19-58d., and if we deduct the exceptional charges these figures 
become 30-1d. and 17d. respectively. 

Taking these figures, together with the large increasein passenger 
traflic—46 per cent.—into consideration, the chairman concluded 
by expressing the expectation that better days were in store for 
the company’s finances, as the receipts only amount to 2s. per train- 
mile, and that the estimates based on the first effects of the appli- 
cation of the new system of traction give every hope that the 
receipts will go on increasing, whereas the working expenses will 
remain stationary, 

Reference is made by M. Gerard to the electric 
automobile cars on the North-Eastern Railway, and 
details are given of those used by the Belgian State 
Railways. 

In the discussion on these reports Herr Schulz gave 
details of what was being done in Germany. Mr. Aspinal 
also gave further particulars as to the Liverpool-South- 
port line. The results were most satisfactory as to the 
increase in traffic, but the operation is more expensive 
than with steam. The cost of coal per ton mile especially 
is greater; the running expenses, however, are less, 
because of the greater mileage run by the crews. When 
steam runs were run, each inbound train and its re-des- 
patching required four distinct movements of points and 
eight signal movements. But for electric trains there 
were only two points and four signal movements. On 
certain sections of the line there were two goods lines in 
addition to the main lines. The former are to be equipped 
electrically, and used for passenger traffic when required, 
owing to the increase in traffic. The cost was as high as 
£20,000 per mile, and if interest and sinking fund 
charges are added itis not surprising that electric traction 
costs more than steam. 

Mr. Alex. Wilson, North-Eastern Railway, stated that 
the cost of the electrified lines at Newcastle was as follows 
for February, 1905 :— 


Mileage of trains 92,541 
i cars is Pale Nana aaa 254,938 
Average number of cars per train .. 2-75 
Total energy consumed (kilowatt hours) ... ... 647,140 
Energy consumed per train mile (kilowatt hours) 6-993 
” ” » car ” ” ” 2-538 
Pence. 
Average cost per car mile a re 
ee, ee arora 
CUE i5 kg) Aeaiinva dee <a4eh Ween, bse “217 
Total cost of traction per car mile 2-115 
5» tein ,, 5-7 


The following conclusions were adopted :— 

The section recognises that electric traction should be 
considered at present as an important auxiliary of steam 
traction, being capable of handling certain portions of 
railway traffic with advantage and economy. 

It is impossible in a general exposition to point out the 
exact service to which electricity can be applied, the 
application being essentially a question of local conditions, 
each particular case requiring special study. In this 
study there must be taken into account the expense of 
electrification and the following points :—First, condition 
of service—i.e., the frequency and weight of trains; 
secondly, the physical conditions of the line, such as 
length, profile, and plan. In comparing the expenses 
of opetation by electricity and by steam, the interest and 
depreciation on the electrical installation must be con- 
sidered. 

The increase in revenue which the improvements in 
service will generally produce should also be given con- 
sideration. An important point in the use of electricity 
is the increase in the present station facilities resulting 
from the reduced number of movements in the stations 
by the use of electric traction. 

From the information furnished to the Congress it 
would seem that with the third rail, as now used, security 
can be assured under favourable conditions without it 
being necessary to cover or protect the third rail for its 
entire length. 

The Congress has heard with much interest the results 
experienced with high-speed electric traction between 
Marienfeld and Zossen, and also of the tests and first 
applications for traction purposes of the alternate mono- 
phase motors in several countries. 

Finally, the Congress recommends that, on account of 
their future usefulness, exact data on the cost of electric 
traction be obtained. 





year 1902. ear 1903. | year 1904. 

Steam. lectricity. | Electricity. 

Pence per Pence per | Pence per 
mile. mile, mile, 
Way and works i vaet 3-9 1-6 1-79 
Locomotion and power me 11-3 5-2 } 6-71 
, "ean | 38-5 7:3 | 5-96 
Ventilation | 34 0-2 0-10 
Pumping | 4-85 1-5 1-63 








EXPLOSIVES ACTS. 


In our issue of July 21st last we took occasion to comment 
on the recently issued report of his Majesty’s inspectors of 
Explosives, dealing particularly with thestatistical information 
contained therein. In addition to the facts and figures given, 
the inspectors made several suggestions as to improvements 
in the precautionary measures at present in force. In the 
case of installations of refrigerating machinery of all kinds, 
the inspectors strongly condemn the presence of naked lights, 
and recommend that when electricity is not available for 
illumination, safety lamps should be used. Again, they 
express doubt as to the advisability of erecting refrigerating 
machinery in the engine rooms of steamships, and recom- 
mend its total exclusion in the case of passenger vessels. 
Turning to the manufacture of cordite and cordite M.D., 
they are willing to admit that the absolute prevention of 
ignition at some time or another seems beyond the powers of 
human skill. But there are precautions which might be 
introduced. In one case a fire spread through four compart- 
ments in the cordite range, making its way by the purlins 
of the roof and the match-boarding of the partitions. Here 
there was an absence of suitable drenchers, which would 
probably have effected an immediate suppression of the fire 
in its initial stage. The absence of suitable mantlet screens 
seemed also contributory, and the inspectors are of opinion 
that the presence of these would have prevented the accident. 
In referring to two accidents which occurred in dynamite 
machines, the inspectors suggest as a cause the probable 
presence of small portions of frozen material, but as they 
explain that the same process has been in use for the last 
thirty years without any accidents until just recently, the 
explanation seems hardly conclusive. It is interesting, in 
view of the suggestions and of the regulations already in 
force in this country, to note some novel methods of protec- 
tion adopted abroad. These can be found in full in a report 
just published by two of his Majesty’s inspectors who visited 
Belgium, Germany, and Holland. One plan for limiting the 
area affected by explosions is to give the buildings a circular 
form, and to carry the surrounding sand mounds considerably 
above the level of the roof, which is composed of armoured 
glass. In the case of an explosion, the effect is supposed to 
expend itself in a vertical direction. Another ingenious 
arrangement consists in operating the drowning cocks by 
means of compressed air pipes, governed from a station 
outside the nitrating and separating houses themselves. 
These provisions possess at least the element of novelty, and 
where such great risks are run, the attention of our manu- 
facturers cannot be too speedily directed to them. 








A New Spring WHEEL —We are informed that Messrs, Charles 
8. Rolls and Ce., of Conduit-street, have become the sole selling 
agents for the Hallé spring wheel. It is claimed that this spring 
wheel is so constructed as to withstand side strain, which will allow 
the axle of the wheel to remain in the centre of the wheel, while 
bearing its share of the weight of the vebicle and its load. It has 
been tried, at the request of the German Government from London 
to Berlin and back, with, it is said, most satisfactory results. 
Messrs. C. S. Rolls and Co. have now entered a set of the spring 
wheels fitted to a heavy car of 20 horse-power, at.d weighing 
26 cwt., for a twenty-five days’ road trial—about 4000 miles—under 
the supervision of the Automobile Club. A motor bicycle, also 
fitted with solid tyrés and Hallé spring wheels. has been entered 
for the Auto Cycle Club’s 1000 miles trial. These two trials will, 
no doubt, furnish some interesting facts as to the efficiency and 
reliability of these wheels. 

THe West oF ENGLAND GRANITE TRADE.—The Corporation of 
Penryn, near Falmouth, had under consideration on Tuesday night 
the question of the depression in the local granite trade, and passed 
a resolution begging the Government to insist on the use of British 
granite only in all Government work. It was decided to com- 
municate with other public bodies with a view to securing their 
assistance in an appeal to the Government. Considerable feeling 
has from time to time been expressed in Cornwall and Devon, in 
both of which counties there are unlimited supplies of granite, 
because of the use of Norwegian granite in the construction of the 
new docks at Devonport. In reply to representations on the 
subject, the contractors for these works have explained that the 
stone can be imported at a cheaper rate from Norway than it can 
be produced on the spot, and also that the organisation of the 
Norwegian quarries renders the supply more certain than that 
from the West of England. 

Motor CaRS AND THE Law.—According to the Times, the 
following is a list of suggested amendments in the law relating 
to motor cars are advocated by the Highways Protection 
League :—(1) Speed.—The maximum speed should be reduced to 
fourteen or fifteen miles an hour. Local authorities should have 
power to fix lower limits of speed in towns and villages, and at 
any places where they thiuk it desirable to do so in the public 
interest. (2) Dust.—Driving so as to cause serious annoyance or 
discomfort to other persons should be made an offence, 
(3) Noise.—Either the motur horn should be abolished and a bell 
substituted, or the use of a horn should be forbidden in towns and 
villages. (4) Smell.—It should be made compulsory to take all 
practical means for preventing the escape of noxious fumes. 
(5) Head-lights —A maximum candle-power should be fixed. 
(6) Punishment.—(a) The owner or hirer of a car, if present 
when an offence is committed, should be liable to the same 
punishment as the driver, unless he can show that he was unable 
to prevent the offence ; (/) There shall be power to order that an 
offending car should be impounded or its registration suspended. 
(7) Registration.—There should be a general register of cars, and 
copies, to which the publie should have ready means of access, 
should be kept at all principal police stations. 

New VIADUCT ON THE MIDLAND RaILway.—Millers. Dale rail- 
way viaduct, which stretches across the river Wye and the Buxton 
to Tideswell road, has now done service for forty years. Erected 
at a time when the present day heavy traffic was never thought of, 
it has become necessary that a thorough strengthening and general 
overhauling should be carried out. ‘the new railway flat girder 
viaduct just completed has been erected by the Butterley Company. 
Two massive piers, built of Darley Dale stone, carry the girders 
across the valley, supported at each end by abutments of the same 
stone. The work was commenced nearly three years ago by the 
contractors, Messrs, Whittaker Bros., of Leeds. It has necessi- 
tated the removal of a large quantity of rock at the Buxton end 
of Millers Dale Station, and a large quantity of the stone was 
conveyed by rail to Hendon, near London, and other rock and 
soil have been taken to New Mills where extensive alterations 
on the Midland line have been carried out: ‘The total length of 
the loop line is 682 yards, including the viaduct. The old booking 
officeand goods sheds have been demolished, to make way for the 
new line, and new stationmaster’s house, offices, and additional 
waiting rooms have been erected by Messrs. Dickenson, the con- 
tractors, of Derby. The ironwork at tve new platforms has been 
carried out by Messrs. Thos, W. Ward, Limited, of Sheffield. 
During the whole period of the work there has been a remarkable 
absence of any kind of serious accident. Oa Sunday the new loop line 
was opened, and the old viaduct has now been-closed for repairs, and 
the work will take from eight to ten months. When this is com- 
pleted, the old road will be used for ‘‘ slow” traffic, and the new 
loop for ‘‘fast.”—Shegield Daily Telegraph. 
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THE LIEGE EXHIBITION. 


MACHINE TOOLS, 


grinding twist drills, reamers, ordinary turning tools, and 


plain milling cutters, consisting of a heavy cast iron frame 


| fitted with grinder spindle, running in white metal 


bearings held down by caps, and having at the left-hand 


Ix order to demonstrate the enormous cutting value | end a hollow grinder for grinding milling cutters, with 


of high-speed steels, Messrs. Sir W. G. Armstrong, | 
Whitworth and Co., Limited, of Manchester, have sent to | 


the Liége Exhibition a set of machine tools which are 
probably the most powerful machines for their size ever 
constructed. For example, a drilling machine which 
consumes no less than 30 horse-power is certainly 
phenomenal. It is, we imagine, scarcely to be considered | 
an economical tool, and has been designed rather to show 
what a high-speed drill will stand rather than as a 
machine suitable for the manufacturing works. As a 
type, however, it is no doubt on the right lines for this 
class of work, and, provided with a motor of less power, 
should be quite suitable for every-day uses. 

Several of the machines exhibited are illustrated on this 
page, and we append a few descriptive notes. 

A 12in. high-speed lathe to admit 10ft. between the | 
centres is shown on page 190. Itis driven by a 50 horse- | 
power variable-speed motor, giving face-plate speeds of 
25 to 320 revolutions per minute. The feeds of the 
saddle along the bed vary from 4 to 30 cuts per inch. 
All the gear is machine cut from the solid, and is well 
guarded. This lathe is capable of turning iron and steel 
at speeds up to 340ft. per minute. The illustra- 
tion hardly does justice to the design, of which the | 
general outline and proportioning are admirable. It will 
a that the headstock is cast solid, with the main | 


An 18in. high-speed lathe, 10ft. between the centres, 
is also illustrated. A 60 horse-power variable-speed 
motor, which will give face-plate speeds of 8 to 68 revo- 
lutions per minute, is provided with this machine. The 
feeds along the bed are from ,); to 3, and a quick run is 
also provided. The gear is, of course, machine cut from the 
solid, and the headstock gear, in order to secure smooth 
running, has helical teeth. This lathe is capable , of 
taking cuts ljin. deep with }in. traverse at a speed of 
36ft. per minute, using A. W. brand of tool steel. =@ 

The spindles of both these lathes run in parallel”gun- 
metal bearings. : ‘ 

The vertical drilling machine, to which we have already 


aga? 


| have hardly known a barge, 


| produce, its chief use recently 


straight or spiral teeth, and at the right-hand end a disc 
grinder for grinding the points of twist drills, and in the 
centre an emery disc, for use when grinding ordinary 
turning tools. 

The discs and spindles are protected by covers, and the 
pulley on the spindle is driven from an electric motor, 
which is placed inside the base of the machine. The 
upright is supplied with twist drill grinding apparatus on 
the right-hand side, so that the points of twist drills can 
be accurately ground, and a table support is fitted to the 
centre grinder for supporting the turning tools, whilst 
the compound slide arrangement on the left-hand side of 
the machine has the necessary attachments for use when 
grinding milling cutters. This machine is capable of 
grinding twist drills up to 3in. diameter and milling 
cutters up to 74in. diameter and 8in. in length. 








THE BASINGSTOKE CANAL. 


THE canal, known at various times as the London and 
Hampshire, the Basingstoke, and the Woking, Aldershot, 
and Basingstoke Canal, went the way of many another 
canal when the railway came into competition with it. 
For some years parts of it 





powers were granted for the raising among the promoters 
of a sum of £86,000 in eight hundred and sixty shares of 
£100 each, with powers to raise a further sum of £40,000 
if necessary. It is not an unknown thing for the cost of 
engineering work to exceed the original estimate. It 
exceeded it in this case, and accordingly a fresh Act of 
Parliament became necessary. This obtained Royal Assent 
on March 28th, 1793. It is known as 33 George III. 
cap. 16. The preamble of the Bill set forth that the sum 
of £126,000 was all expended, that the works were not 
completed, and that some debt had been incurred. The 
new Act authorised the raising upon loans, or annuities, 
or mortgage of the tolls, the further sum of £60,000, and 
with this addition, making a total of £186,000, the canal 
was finished in 1796. 

It had cost about £4960 a mile to construct. It is just 
374 miles long, and in the first 16 miles from its starting 
point on the Wey it passes through 29 locks of equal rise, 
reaching its highest point to cross the river Blackwater at 
Ash—a rise of 195ft. The first six locks are at Woodham, 
the next five at Goldsworth, and the next three at Brook- 
wood. There are fourteen at Irimley, and one at Ash. 
For the remaining 21} miles—namely, from this point to 
its termination at Basingstoke—it is level, with no locks 
at all. It has its commencement at Woodham, where it 
joins the river Wey, and passes thence through Sheer. 
water, Maybury Hill, Woking, Brookwood, Pirbright, 
Frimley, North Camp, Ash, Aldershot, Fleet, Crookham, 
Winchtield, Odiham, North Warnborough, Greywell, Up 
Nateley, Maplederwell, and Basing. A straggling course 





save where one here and there 
has become waterlogged and 
sunk. Instead of being the ba 
medium for the traffic of * 
merchandise or agricultural = 











appears to have been to 
provide a bathing place for 
soldiers, near whose camps 
it passes for a large portion 
of its route. And yet in 
times past it was a canal 
of importance. In the pre- 
































COMBINATION GRINDING MACHINE 


referred, is shown on this page. It has a spindle 2}in. 
diameter, with 15in. vertical movement. The distance 
from centre of the spindle to the front face of the machine 
is 20in. The table top is 36in. by 203in.; it can be raised 
or lowered by hand and power. The machine is driven 
by a 30 horse-power variable speed motor, so as to give 
revolutions of the drill spindle of from 150 to 500 per 
minute, and downward feed of 35, 45, and 62 cuts per 
inch. 

Forged steel has been drilled at the rate of Sin. deep 
per minute, and cast iron at the rate of 12in. deep per 
minute, using a 2in. A. W. brand of drill. A smaller | 
machine, but of generally similar design, doing the same | 
duty with a jin. A. W. drill, is also exhibited. 

A powerful planer type milling machine, consisting of a | 
very heavy body, to which is fitted two uprights having | 
vertical faces, on which traverse the cross slide carrying | 
the machine spindle, cutters, &c., is exhibited to show | 
high-speed mills in action. The machine is _rommgare 4 
geared and driven by a 40 horse-power variable speed | 
motor, giving spindle speeds of 33 to 100 revolutions per | 
minute—see page 190. With a 6in. diameter cutter made | 


of A. W. steel cutting speeds of from 51ft. to 158ft. per | 


minute may be obtained. 


The feed traverses of the table are arranged from 0°2 | 
per minute at minimum spindle speeds to 7°2 per minute | 
at maximum spindle speeds, with automatic stop motion | 


in any direction. 


30-H.P 


face—dated July, 1808—to “Phiilips’ General History 
of Inland Navigation—Foreign and Domestic,” is to 
be found the following sentence :—* This canal promises 
to be of great public utility, by furnishing an easy 
conveyance to the London market and to the public 
dockyards for vast quantities of timber, which at this 
time lies useless in the country for want of such con- 
veyance.” One can readily understand that any means 
which facilitated the carriage of shipbuilding material 
to the dockyards on the Thames in the early part of last 
century conferred a real boon on the country at large. 
The canal had been in working order some six years 
when the lines above quoted were written. It was first 


| proposed in 1772, and as showing how much the 


inhabitants of the country through which it passed 
looked forward to the benefits which it would afford them, 
it may be stated that throughout the whole length of 
874 miles there were only two objectors to its construction. 
The canal was made under the authority of an Act 
entitled, “An Act for making a navigable canal 
from the town of Basingstoke, in the county of 
Southampton, to communicate with the river Wey 
in the parish of Chertsey, in the county of Surrey, 
and to the east side of Turgiss in the said county of 
Southampton.” The supporters of the Bill numbered 
thirty-three persons, and amongst them were the Earls of 
Worthington, Dartmouth, and Portsmouth, and Lord 
Rivers. They were incorporated under the name of “ The 


With this machine 80 cubic inches of mild steel per | Company of Promoters of the Basingstoke Canal Naviga- 


minute have been removed. 


tion.” The Act received Royal Assent on May 138th, 


Finally, we illustrate a combined grinding machine for | 1778, and is known as 18 George III. cap. 75. Under it 


VERTICAL DRILLING MACHINE 


in truth, but in the olden times a paying one, for i 
traverses the populous portions of this rich tract of 
agricultural country. Amongst the canal’s engineering 
features is a fine aqueduct about a mile from Winchester, 
by means of which it is taken over a valley three-quarters 
of a mile in width. 

The trade upon it consisted chiefly of coal, deals, 
groceries, bale goods, &c., from London, and the 
exports were timber, flour, malt, bark, and earthenware. 
A record of the tonnage rates charged is interesting. 
Lime, limestone, chalk, dung, soil, marl, and other manure 
for land were charged for at the rate of one penny per 
ton per mile. All “goods, wares, merchandise, and 
other things” were charged for at the rate of two- 
pence per ton per mile. Gravel, sand, and other 
materials for roads—except paving stones—were exempt 
from payment of toll when the water was “ running 
through the gauge, paddle, or niche of the lock ;” in other 
words, when there was plenty of water in the canal. In 
addition to the foregoing there were special through 
rates from Basingstoke to the Thames. The promoters 
undertook to keep the locks 100ft. long, and of such a 
size that barges 72ft. long and 18ft. wide could use them 
and the canal. There was a working draught of 3ft. 6in. 
when water was plentiful, but only of 2ft. 6in. when it 
was not. 

Its late owners, who would seem to have found it more 
or less of a white elephant during their eight years’ 
holding of it, did as a fact spend large sums with the 
object of making it a paying concern, but apparently 
in vain. For years now it has been becoming more and 
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Fig. 2—DETAILS OF LAMP AND ELECTRIC GENERATOR 


more overgrown with the undergrowth on its banks. Only 
a short time ago, a part of it was actually dry, and many 
of the locks are in but a poor state of repair. Now, 
however, a new era is to open up for it. It has been 
purchased by a Mr. William Carter, who intends to run 
a daily service of motor boats for conveying goods and 
passengers between Basingstoke and Aldershot. We 
wish the undertaking every success. The motor boat is 
likely to remove a considerable obstacle to the speedy 
passage of boats through the Greywell Tunnel, which is 
1200 yards long, and leaves but 10ft. head-room above 
top water-level. There is no towing path through this 
canal, and when barges used it, “ shafting”’ or “legging ” 
had to be resorted to. 

Not infrequently hours used to be lost at this point by 
reason of the slow rate of progress and by one boat 
meeting.another; motor boats, of course, could traverse 
the tunnel quickly and without difficulty. The hill 
through which the tunnel is bored is of chalk, and some 
of the make-up water comes from it. There is also a 
compensation reservoir at Aldershot. The minimum 
width of the tunnel at water level is 13ft. 10in. 

The new owner hopes that with a speedy and regular 
service much of the traffic may be rediverted from the 
railway, than which, it seems, cheaper rates are to be 
charged. And besides, it is said that there are to be 
pleasure trips, and if there are, then the passengers will 
enjoy some of the loveliest scenery to be met with in 
Surrey and Hampshire. At present there is no indication 
as to what will be done with the length of canal between 
Aldershot and Woodham, but we imagine that Mr. Carter, 
if he succeeds with the first portion of his scheme, will 
next turn his attention, if, indeed, he has no already 
done so, to the more northerly portion of his canal. 








ELECTRIC HEADLIGHT FOR LOCO- 
MOTIVES. 


In India and South Africa, where much of the railway 
mileage is unfenced, the American practice of using a powerful 
head lamp on the locomotive has been adopted to a considerable 
extent. As a rule an oil lamp with parabolic projecting 
reflector is used, but electric lights are alsojused, and; are 
naturally much more efficient, enabling the engine-driver to 


see an obstruction on the line at sufticient distance for the | 
The accompanying | 
illustrations represent the Edwards electric headlight, which | 


train to be stopped before reaching it. 


is in use in America, India, and South Africa, The peculiarity 


of this over other systems is that besides the horizontal 
beam of light directed along the line, there is also a vertical 
beam of light which is very conspicuous, and can be 
seen for great distances, so that the engine-drivers are 
warned of the approach of other trains in spite of 
intervening hills and curves. This is effected by placing 
in front of the lamp a plane reflector at an angle of about 45 
degrees, intercepting from 30 to 40 per cent. of the light. 
The horizontal light will illumine the line for a distance of 
three-quarters of a mile to one mile ahead of the engine. 
The general arrangement is shown in Fig. 1 and a sec- 
tion in Fig. 2, while Fig. 3 is a rear view. The lantern 
is mounted on top of the extension smoke-box or on 
brackets in front of it. Directly behind it is a turbo- 





Fig. 3—BACK VIEW 


generating unit. The turbine is a disc or wheel revolving on 
a horizontal shaft, and having a series of buckets or vanes 
upon the periphery, upon which the steam impinges from a 
nozzle. The wheel is enclosed in a cast iron housing, 
and its shaft runs in ball bearings. At the end of the shaft 
is a centrifugal governor, which acts upon one end of a lever, 
whose other end is connected to a valve regulating the flow 
of steam through the nozzle. The normal speed of the 
turbine is about 2000 revolutions per minute, and the 
governor controls this speed within 3 per cent., independent 
of variations in steam pressure or changes in load. 

The dynamo has its shaft connected directly to that of the 
turbine. It is of the multipolar type, with four poles, and 
so constructed that it cannot be burned out. The field- 


energising wire is differentially wound, the initial magnetisa- 


tion being derived from a shunt circuit. This is slightly 
counteracted by a few turns of heavy wire connected in 
series with the external circuit, but through which the 
current circulates in opposition to the shunt coils. The 
efiect of this combination of field circuits is to act as an 
automatic regulator, maintaining the current and electro- 
motive force practically constant. Another important feature 
is that should a short circuit occur at any pointin the working 
circuit, the excess of current thus produced and circulating 
through the heavy field wire will neutralise the magnetism 
produced by the shunt wire. Thus the field is completely 
demagnetised, and the production of current ceases until the 
short circuit is removed, although the armature may 
continue to rotate. Thus the machine cannot be burned out 
by short circuiting. Only two sets of brushes areused. The 
current densities are very low, so that heating effects are 
reduced toa minimum. The electromotive force at the arc 
is 30 to 33 volts, with a current of 30 to 33 ampéres. The 
lamp is shown in Fig. 4, and produces a steady light, power- 
ful magnets controlling the carbon feed, so that the jarring 
and vibration of the engine produces no disturbing effect. 

An objection which has been made to the electric headlight 
is its liability to dazzle the eyes of the engineman on another 
train on a double line or standing on asiding. This is not 
found to be troublesome as a rule, but, in order to provide 
against it, the Edwards lamp has a translucent blind on a 
spring roller above or at one side of the exposed face of the 
glass. When the engine is approaching a train on the other 
line the driver lowers this blind by means of a wire cord, 





Fig. 4—ELECTRIC LAMP 


giving the light the appearance of shining through frosted 
glass. The blind does not affect the vertical beam, and as 
soon as the train has passed it is withdrawn. 

The turbine and dynamo are usually placed directly behifid 
the lantern, all being mounted on one bed-plate, which is 
placed just in front of the funnel. They may, however, be 
placed in any convenient position on the engine, sometimes 
on top of the boiler just in front of the cab. The steam 
consumption of the turbine is very small. In the largest 
size the length over all is 3ft. 3in., exclusive of the vertical 
deflector ; the height is 2ft. 10in., and the reflector has a 
diameter of 1ft. 9in. 








TO DAM NIAGARA. 


(From our Canadian Correspondent.) 

Tue International Waterways Commission, consisting of 
three members appointed by the United States Government, 
and three appointed by the Canadian Government, has 
entered upon its duties. At the outset there was a difference 
of views in regard to the scope of the investigation, the 
Canadian Commissioners insisting that all matters in dispute 
at any point of the international lakes and watercourses 
should be included in the inquiry, while the United States 
representatives were expressly limited by instructions from 
Washington to an investigation of such matters in the St. 
Lawrence Valley and its tributary waters. Some further 
communications passed between the two Governments, and 
in the end it was decided that the investigation should not 
extend beyond the Great Lakes and the St. Lawrence until 
the United States Government shall have obtained authority 
from Cengress to give wider powers to its representatives on 
the Commission. 

After preliminary meetings at Buffalo and Toronto, the 
first open session of the Commission was held at Montreal, 
and was attended by delegates from the harbour boards and 
representatives of the shipping interests. The general pur- 
poses of the inquiry were briefly outlined, and one of the 
American Commissioners then brought up the question of 
raising the level of Lake Erie by putting a dam across its 
outlet in the Niagara River. This project was first brought 
to public notice in the year 1896, in a report to the Washing- 
ton Government, and the main purpose of the present inquiry 
is apparently to ascertain whether the construction of such a 
dam is practicable, and what would be its effects upon the 
upper and lower waters. The expression of public opinion at 
the Montreal meeting was unanimously unfavourable to this or 
any other project which would interfere with the natural 
outflow of the upper lakes. A subsequent meeting held at 
Kingston brought out a similar expression of disapproval from 
the local agencies of the shipping and navigation interests, 
and elicited from the Commissioners a disavowal of any pur- 
pose that could injuriously affect the lower waters. Further 
meetings will be held in September at upper lake ports and 
at Niagara Falls. 

Lake Erie may be described as a shallow flooding of a broad 





plateau from the surplus waters ofa main channel, The side 
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channels giving access to the lake ports along the south 
shore are continually in danger of choking from the drifting 
sands, and the annual expenditure in dredging these out 
makes up a formidable sum. In seasons of low water the 
depth available in some of the harbours is not sufficient to 
permit the larger type of lake steamers to enter under full 
load. This is notably the case at Buffalo, notwithstanding 
the lavish expenditure in harbour works on a scale commen- 
surate with the importance of this port as the eastern 
terminal and transfer point for the grain trade of the 
western country, and the return trade in coal and general 
merchandise. In the spring and early summer months, from 
May to July, under normal conditions the lake reaches its 
maximum height, 30in. or more above mean level. This 
period of high water lasts as long as the upper lakes and 
their tributary streams are fed by the melting snow and the 
early rains of the great north-western basin, which has an 
area exceeding 200,000 square miles. When this supply is 
exhausted the lake level begins to fall, and in the autumn 
months there may be a record of 20in. to 30in. below mean 
level—or zero as it is usually termed on the lakes. 

At these low levels there is serious interruption to the lake 
traffic, and this is more noticeable since the opening of the 
Chicago Drainage Canal, which carries off the surplus waters 
of Lake Michigan by way of the Illinois River to the Missis- 
sippi and to the Gulf of Mexico. In the latter part of the 
season, just when there comes the most urgent demand for 
transportation of the cerea! products of the North-west, the 
great cargo steamers from the upper ports are liable to be 
held back at intermediate points, especially when approaching 
the outlet of the Detroit River; and at times it may be 
necessary to transfer part of the cargo to barges, or to eleva- 
tors, to enable such boats to reach their terminal point. All 
these difficulties will disappear if the waters of Lake Erie 
can be impounded and held back, throughout the season of 
navigation, at the high level which is reached in the early 
part of the summer. The benefits would not be limited to 
Lake Erie; the navigation between this and Lake Huron 
would be greatly improved, and the leakage from Lake 
Michigan by the artificial western outlet would be less 
injurious in its effects. The raising of the Erie level would 
also be an advantage to the Erie Canal, and would greatly 
facilitate the transfer of through traffic from the upper lakes 
to the barge route for New York. 

In view of these unquestionable benefits to American 
shipping interests, it is not surprising to find that the United 
States Government is disposed to press its inquiries in regard 
to the project of damming the Niagara outlet of Lake Erie. 
But the Canadian side of the question presents several points 
which call for very careful consideration. The maintenance 
of a deep waterway between Chicago and Buffalo is not a 
matter of importance to Canadians. The coasting laws of 
the United States do not permit Canadian vessels to take any 
share in the traffic between United States ports ; they do not 
even permit a Canadian vessel to load cargo at a United 
States port for transportation to a Canadian port, when the 
loading is to be transferred to a Canadian railway for carriage 
to an ultimate destination in the United States. The 
Dominion laws are equally restrictive in shutting out 
American vessels from the coasting trade between Canadian 
ports. As far as the Canadian transportation interests are 
concerned, there is no urgent necessity for raising the level of 
Lake Erie. The construction of the proposed Niagara dam 
would, of course, increase the depth of water in the long 
upper reach of the Welland Canal; but this would be of no 
material benefit to the through traffic of the Canadian route 
to the seaboard, without providing for a similar increase in 
depth through the Welland locks, and large further expendi- 
ture on the St. Lawrence canals. Canada is now in posses- 
sion of a 14ft. waterway from the upper lakes to the ocean, 
and this is ample for all requirements of the Canadian trade. 
This depth can be maintained by the St. Lawrence route 
under existing conditions; but it is wholly dependent upon 
the free outflow of the upper waters by their natural 
channel, 

There will no doubt be strong protest against this scheme 
from local interests concerned in preserving the scenic 
attractiveness of the Falls ; and the electric power companies 
on both sides of the river will strenuously object to any 
diminution of the natural flow of the water. The Govern- 
ments of the State of New York and of the province of 
Ontario will also have something to say in behalf of the 
public parks adjoining the Falls. Then there will be the 
question of compensation for the flooding of lands, especially 
along the north shore of Lake Erie. 

As the Commission is now taking a recess for some weeks, 
all parties whose interests will be affected will have an oppor- 
tunity to give the matter full consideration and be prepared 
to submit their objections when the investigation is resumed. 
In any event, however, there can be no steps taken to carry 
out the scheme until permissive legislation has been obtained 
at Washington and Ottawa, It is obvious that the work can 
only be taken in hand under an international contract 
governing the control of construction, the division of cost, 
and the operative jurisdiction. 

Within the last few days a report has been submitted to 
the United States Government, by the engineer in charge of 
waterways between Chicago, Duluth, and Buffalo, embodying 
recommendations for large further outlay to complete the 
improvements in the intermediate channels. The estimates 
given are based upon a 21ft. channel throughout from Lake 
Superior through Lake Huron to Lake Erie ; and the further 
expenditures necessary to complete this work are put at a 
total of 12,160,000 dols., equivalent to nearly £2,500,000, 
This estimate apparently does not include the projected 
works at the outlet of Lake Erie or in the Niagara River. 








AMERICAN ENGINEERING NEWS. 


Slag steel process.—When the molten slag from an open- 
hearth steel furnace is tapped and thrown away, there is a 
loss of basic material and of heat in the slag. A process to 
prevent this loss has been invented by Mr. Knoth, of the 
Tennessee Coal, Iron, and Railroad Company, and is now in 
use at the Monterey Steel Works. It is found to increase 
the output while reducing the cost of production.. Under 
this process the liquid slag resulting from an initial heat in 
a basic open-hearth furnace is used continually to purify sub- 
sequent heats by being returned to the furnace. In the 
event that the furnace is stopped for considerable repairs, the 
slag is returned to any furnace that is ready for it. The 
losses in the basic properties of the slaz due to continually 
purifying heats are replaced by the addition of lime or other 

esirable fluxing materials. The unpurified metal to be 








acted upon by the slag is introduced into the furnace in a 
molten condition, or it is better if first blown in an acid con- 
verter. In both cases the reactions will at once set in, in the 
bath, as the slag is in a ready condition, and the duration of 
the heat is thus considerably reduced. It has been shown 
by the work at the Monterey plant that where the unpurified 
metal is blown in the converter to 1 per cent. cirbon and 
then charged into an open-hearth furnace and treated by the 
Knoth slag process, a production of 200 tons of steel in 
twenty-four hours can be easily obtained with a 30-ton 
furnace. Besides the reduction in cost and the increase in 
production, the process has the following advantages :—-Short 
time of heats and correspondingly increased life of the furnace 
hearth, opportunity to repair the furnace bottom between 
heats without interrupting the continuity of the process, 
utilisation of all the basic properties in the slag, and the 
reduction in amount of material thrown on the slag pile, 
with the expense of handling. 

Sand-lime brick.—The manufacture of sand-lime brick is 
making rapid progress in the United States, using the 
Schwarz, the Huenneke’s and the American processes. The 
latter is handled by the American Sand-lime Brick Company, 
which has established 25 of about 100 plants in the United 
States, and is building others. One special feature of this 
process is the use of hydrated lime. The bricks are used 
mainly for buildings, but also to some extent for sewers and 
the paving of footwalks. In the American process the lime 
is hydrated in iron buckets or tubs, which are run into the 
pressure cylinder at the same time with a charge of brick. 
The bricks are loaded on iron platform wagons, with wheels 
on short independent axles, the wheels running on flange 
rails. The lime tubs have wheels near the top, and these 
run on the flanges of the rails, the tubs lying in a trench, and 
filling the space under the brick wagons in thecylinder. The 
sand is dried, cooled, ground, and raised to elevated bins. 
The hydrated lime is pulverised, and also raised to other bins. 
Both materials pass through screens and a measuring 
apparatus, and then flow by gravity to a mixing trough, the 
mixed sand and lime being again elevated to a screening and 
moistening apparatus, from which they are delivered to the 
hopper of a brick press. The bricks are then loaded into the 
platform wagons, a train of which is then hauled into the steel 
cylinder, 6ft. diameter and 7Oft. long. A train of tubs of 
unslacked lime is also run in. A steam pressure of 125 1b. is 
maintained in this cylinder for ten hours, when the train 
of wagons is hauled out, and the bricks are stacked in the yard 
to dry and season, or harden, for two or three days. The 
tubs of hydrated lime are hauled out at the same time. 

Lead mining in the United States.—The lead production 
of the United States is about 25 per cent. of the total pro- 
duction of the world, and about 300,000 tons were produced 
in 1903. This includes desilverised lead from the argenti- 
ferous ores of the Western States, and soft lead from the 
non-argentiferous ores of the Eastern and Middle States, 
Since the discovery of the great silver-lead deposits of the 
Rocky Mountains the desilverised metal has increased, until 
the soft lead—while also increased—represents but a third 


foundations and piers for a double line, to build a double-line 
drawbridge, and to build the fixed spans for single line, but 
with one light outer truss and one heavy inner truss, the 
latter to form the middle truss when the bridge is doubled, 
The piers are of concrete, strengthened by steel bars, 

Large four-cylinder compound locomotive.—The first six- 
coupled four-cylinder balanced compound locomotive in the 
United States is a heavy passenger engine for the Oregon 
Railway and Navigation Company. It is of the ‘ 4.6.2” 
type, having a four-wheeled leading bogie, six-coupled 
wheels, and a pair of trailing wheels. The cylinders are all 
in line at the smoke-box, as in the Von Borries system, and 
all drive the middle-coupled axle. To allow for this, the 
inside connecting-rods have forked ends, with an opening, 
3ft. 4in. long and 2ft. 2in. deep, to embrace the first driving 
axle. The end of the fork is narrowed to fit the bosses for 
the crank-pin bearing. The crank axle is llin. diameter, 
and the crank cheeks are bound with tire steel hoops, Qin. 
thick and 4in. wide, 264in. inside diameter. These are 
finished all over, heated, and shrunk on. The dimensions 


are as follows : 
Cylinders, inside 17in. by 28in, 
Cylinders, outside 28in. by 28in 
Driving wheels .. .. 6ft. 6in, 
Bogie whee's vo. 68 Se ee” ee 
Trailing wheels .. .. a oe ee 
Driving axle journals llin. by 10in. and = 9in. by 12in, 
Wheel base, driving .. ere eee 
Wheel base, total .. 88ft. Tin. 
Boiler, diameter . . 5ft. 10in. 
Boiler, pressure .. 200 Ib. 
Fire-box pes Shin tes 9ft. by 54ft. 
Tubes (245), diameter 2}in. 
Tubes, length .. .. 2uft. 


Heating surface, tube: 2876 square feet 


a »  fire-box 179 square feet 
ne » total 3055 square feet 
Grate area ag 49} square feet 
Weight, on drivers .. 70 tons 
Re on bogie .. .. 20 tons 
we on trailing axle .. 21 tons 
geet. Setemaaie 111 tons 
Tractive power .. oe cae ae 28,300 Ib. 
Tender, 
Wheels, diameter 2ft 9hin. 
‘oal ge eae con 10 tons 
Water .. .. 9000 gallons 
Weight, loaded .. 75 tons 


Wheel base of engine and tender... 64ft. Thin. 








THE TORPEDO-BOAT DESTROYER 
MAGNE. 

In our Dockyard Notes of August llth we gave a 
short description of the torpedo-boat destroyer Magne, 
built by J. I. Thornycroft and Co. for the Royal 
Swedish Government. By the courtesy of the builders, 
we are now enabled to reproduce a photograph of this 
vessel just after she was launched. It will be remem 
bered that she is 219ft. 9in. long over all, 20ft. in. beam, and 
has a draught of Sft. 3in. at{the screws. The machinery of 





of the total production. About half the lead is used in the 
manufacture of pigments, and the next largest use is in the 
manufacture of sheet and pipe. Its property of alloying with 
gold and silver is taken advantage of in smelting, the lead 
ores being used for fluxing gold and silver ores. The State 
of Missouri has large deposits of soft lead ores, and produced 
about 128,800 tons of lead in 1903. The ore bodies occur in 
dolomite, and are remarkable for their great size, being hun- 
dreds of feet horizontally, and up to 100ft. in vertical thick- 
ness. They are also remarkable for the almost entire 
freedom of the galena from the presence of other metallic 
minerals, They are found by diamond drillings. The 
mines are opened by vertical shafts with cages, and the ore 


are employed, and the haulage is mainly by mules. The 
pumping plants are important, as large quantities of water 
have to be handled. 


from a central generating station. The mines are in the 
hands of numerous small companies, each with its own con- 
centrating plant and smelter, but some of them now sell 
their concentrates to a large smelting company. 

Tennessee River Bridge.—A number of the large railway 


structures rebuilt within the past few years, partly on account 
of the growth of traffic, but mainly on account of the great 
increase in weight of engines and wagons, and the consequent 
increase in wheel loads, far beyond the loads for which the 
bridges were originally designed, A case of this kind is the 
reconstruction of the Tennessee River bridge of the Illinois 
Central Railroad, but in this case an entirely new bridge has 
been built about half a mile up the river from the old one, 
forming part of a general improvement in the line at this 
point. The old bridge, built in 1888, had seven through 
truss spans, a swing span, and a long timber trestle approach. 
It was built by an independent line—since acquired by the 
Illinois Central Railroad—and was designed only for the 
light live load of two 90-ton, eight-coupled, ten-wheeled 
engines, followed by a trainload of 3000 Ib. per lineal foot of 
line. The new bridge is designed for two 165-ton, eight- 
coupled, ten-wheeled engines, covering 108ft. of length, 
followed by a train of 4600 lb. per foot. It has three fixed 
through-truss spans of 305ft., two end through-truss spans of 
155ft., and a swing span 450ft. long. The line is single, but 
will be doubled in a few years, and in order to provide for the 





economical doubling of the bridge it was decided to build the 








is worked on the room-and-pillar system. Pneumatic drills | 


Many of the mines of a group are now | 
operated by electricity transmitted for considerable distances | 


bridges over the important rivers of the United States—many | 
of them notable structures in their day—have had the super- | 
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THE SWECISH DESTROYER MAGNE 


7200 borse-power is designed to drive her at 30:5 knots. She 
has a coal capacity of 30 tons, and at 15 knots she wi!l have 
a radius of action of 2800 nautical miles. 








OBITUARY. 


SIR PETER NICOL RUSSELL. 


Tue death is announced of Sir Peter Nicol Russell, who 
was born at Kirkcaldy on July 4th, 1816. He was educated 
at Coulters Grammar School in that town, and had already 
entered the Phoenix Foundry and Engineering Works carried 
on by his father, when the latter determined to wind up his 
business with a view to emigrating to Canada. He, however, 
changed his mind and went out to a friend in Tasmania. He 
there obtained a grant of 6000 acres from the Government, 
intending to settle on the land, but finding it densely timbered 
and likely to involve a very heavy outlay in clearing, he sold 
| it and recommenced engineering and ironfounding. His sons, 
| Robert, Peter, and John, joined him. Six years afterwards 
| the father moved to Sydney and the three sons accompanied 
| him and founded an engineering firm under the title of 
Russell Brothers. In 1842 Peter Russell severed from his 
brothers and took over the business of # Mr. James Blanch, 
| who had just died. The business rapidly increased, and 
| amongst other works he made mortars and gunboats for the 
| New Zealand Government for use in the Maori war against 
| Oneheki, and a patented slip for the French Government at 
Tahiti. He also retorted the first gold in Australia in 1847, 
and made the first experiments in boiling and steaming down 
cattle and sheep. He erected gas and waterworks, and 
manufactured quartz-crushing machinery, and followed all 
| branches of mechanical engineering, employing a large 

number of workmen. In 1855 he took his brothers, John and 
| George, and his foreman, James Wilkie Dunlop, into partner- 
ship in order that he might visit England, and at the end of 
five years decided to retire. A new firm was then formed, 
consisting of John and George Russell, J. W. Dunlop, and 
| G. A. Murray, and Sir Peter acted as their agent in London 
| for fourteen years. ; 
| He married in 1859, and since that time till his death he 
lived in London. In 1899 he founded the institution 
known as the P.N. Russell School of Engineering, in con- 
nection with the Sydney University, and in 1908 gave a 
further large donation for this school, He received the 
| honour of knighthood in 1904, 
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RAILWAY MATTERS. 


Tur Government of the Straits Settlements took over 
the management of the Tanjong Pagar Docks in Singapore on the 
1st instant. 


Tur Board of Trade have recently confirmed the East 
Sussex Light Railway (Amendment) Order, 1905, amending the 
Kast Sussex Light Railway Order, 1901. 


Tue management of the Eastern China Railway con- 
tinues to order sleepers and other material required for rebuilding 
the line between Liao-yang and Port Arthur. 


Ong of the Notth-Eastern Railway Company’s instruc- 
tions to their motormen on the Tynemouth branch is printed an 
injunction that time lost at stations must not be made up. 


A Great number of long sidings have been built within 
the past year along the Siberian Railroad, and it is said that 
military trains are no longer held excessive periods to await trains 
in the other direction, 


Accorpina to the Times, the construction of the 
Klerksdorp-Fourteen Streams Railway is progressing at the rate of 
a mile aday. It is expected that both ends of the line will be 
opened to traffic at the end of the year. 


Tur directors of the Great Northern Railway Com- 
pany have appointed Mr. Thomas Marmaduke Wormald, of Field 
Head, Mirfield, and Dewsbury, to fill the vacancy on the Board 
caused by the retirement of sir Savile Crossley. 


Tur city authorities of Atlanta, Ga., have notified the 
railroads that henceforth the State and city laws forbidding the 
ranning of freight cars on Sunday, except those containing perish- 
able freight, will be enforced in tho Atlanta yards. 


Tue construction of four four-wheeled new pattern 
reserved carriages and of two six-wheeled reserved carriages— 
33ft. 2hin. body—in replacement of old stock on the East Indian 
Railway has been sanctioned at a cost of about Rs. 62,000. 

Tuer Lancashire and Yorkshire Railway Company has 
decided to extend the service of motor trains between Holcombe 
Brook Station and Bury, to include Radcliffe. The two motor 
trains will provide a forty minutes’ service throughout the day. 


THE construction of a line of railway on the metre 
gauge from Manand-road 7/4 Chansama to Bechraji, with a branch 
from Chansama to Harij, io India, a total distance of about 
39 miles, is sanctioned to be carried out at the cost of the Baroda 
State. 

ANOTHER railway accident has occurred in America. 
An excursion train on the Atlantic Coast Line Railway plunged 
into Elizabeth River, near Norfolk, Virginia, last Friday. A draw- 
bridge had been left open, and the greater part of the train fell 
into 25ft. of water. 


Tue Imperial Limited train of the Canadian Pacific 
now covers the trans-continental distance from Boston to Vancouver 
in 108 hours, and it is declared that extensive improvements to be 
made will make. it possible to decrease the time to 88 hours, and 
eventually even to 76 hours. 


Ir is stated that the whole service on the Inner and 
Outer Circle of the Metropolitan Railway will be run electrically 
on and after September 16th, when the steam trains will be entirely 
discontinued. Up to that date the electric trains will run more 
and more frequently each week. 


Ir is stated that for the convenience of passengers the 
London and North-Western Railway Company has arranged for a 
typewriting-room to be opened from September Ist at No. 6 plat- 
form, Easton Station. 





An efficient staff of operators will be pre- 
pared to undertake all kinds of typewriting work at reasonable 
charges. 


Work on the North British Railway's new line between 
Danfermline and Kingardine-on-Forth—the first step towards the 
development of a rich virgin coalfield—is steadily progressing 
towards a successful completion, but the railway will not be out of 
the contractors’ hands, says the Railway Times, this side of the 
New Year. 


Tue Singapore Electric Tramways, Limited, with 
2,000,000 dols.—approximately £411,000—capital, will electrically 
equip the Singapore Tramways, and a side company, the East 
India Construction Syndicate, has been formed to take over and 
re-equip all the other tramways in Singapore and in other ports of 
the Straits Settlements. 


Accorpina to the Railroad Gazette, the Supreme 
Court of Florida has affirmed the decision of a lower Court holding 
unconstitutional the law recently passed in that State requiring 
the separation of the white and black races in street cars. The 
Act is declared invalid because, in permitting negro nurses in charge 
of white children to ride with the whites, it discriminates between 
persons. 


ALTHOUGH the town of Kherson in Russia is the capital 
of a Government as large as Scotland, and aims at becoming the 
terminal point of the Dnieper river system, it has as yet no rail- 
way. The railway Odessa-Nicolaieff-Kherson-Jankoi has long been 
projected, and it seems that the section Nicolaieff-Kherson is now 
actually being taken in hand. Expropriation of the requisite land 
has been begun. 


THE question as to the dutiable classification of manu- 
factures of metals, which, though purchased, imported, and used 
as scrap, have not been sufficiently broken up to lose their original 
identity, has recently been considered by the American Courts. 
The Courts hold that where identity has not been lost the 
importers must pay duty as if the articles were new and not 
brought in as scrap. 


It is reported from Sofia that after a fresh consideration 
of tenders for the construction of the Trans-Balkan Railway, 
linking up the valleys of the Danube and the Naritza, the tender 
of a Bulgarian company, which undertakes to carry out the work 
for 14,500,000f., was accepted. The cost of the line will therefore 
be 200,000f. a kilometre. Work will be begun after the contract 
has been approved by the Chamber, 


A NuMBER of schemes are under consideration in 
Russia for the conversion of some of the existing steam railways to 
electric working, and the greater part of these schemes are being 
carried out by German enterprise, The conversion of the Moscow 
tramway service to electric traction on the overhead system is 
progressing steadily, although not so rapidly as was anticipated. 
The improved paving of the streets of Moscow, which is gradually 
being introduced, encourages the use of motor vehicles. 


Tax Consulting Engineer to the Government of India 
for Railways, Calcutta, says Indian Engineering, having suggested 
that, as in the case of the broad and metre-gauge lines, maxima 
speeds should also be laid down for railways on the 2ft. 6in, and 
2ft.—narrow—gauges, recommended 20 and 15 miles an hour 
respectively, as beyond these speeds he generally found too much 
oscillation in the stock behind the engine. From personal experi- 
ence, with the possible exception of the Satpura Railway, he con- 
siders no railway where a higher speed than 15 miles an hour on 
the 2ft. 6in. gauge or i2 miles an hour on the 2ft. gauge is 
advisable. The Railway Board have thereon asked the Indian 
Railway Conf A di the question at their 
forthcoming meeting, 


iation to 








NOTES AND MEMORANDA. 


THE Government have decided to appoint an official 
representative to attend the Brussels Diplomatic Conference in 
September, The terms of his instructions are under consideration. 


In several cases where a gritty character has been 
noticed in thick sections of cast iron, while thin sections machined 
well, it has been found that manganese was low, and by increasing 
it to 0-5 per cent. the trouble was removed. 


Accorpine to the Electrician, the first plant for the 
manufacture of electro-peat coal has been erected at Kiberry Bog, 
near Athy, Co. Kildare, on the estate of the Duke of Leinster, and 
will be in operation before the end of August. 


Tue Times correspondent at Wellington, N.Z., states 
that the Postmaster-General hopes, with the co-operation of 
Australia, to have wireless telegraphy established across the Tasman 
Sea within twelve months, The cost will be £28,000. 


A son of an American ex-Senator has invented a sugar- 
cane cutter that is said to bid fair to revolutionise the sugar 
planting industry of the Southern States of America. It is 
claimed that the machine will do the work of more than one 
hundred men, 


A pEvIcE has been patented in Australia whereby a 
number of radial or curved V-sectioned vanes or blades are dis- 
posed between the hub and rim of the wheel of a cycle for the 
purpose of assisting the propulsion of the vehicle by means of the 
air currents induced by the vanes. 


Two million seven hundred thousand word-cards had 
been collected up to the lst of June, 1905, for the Technolexicon 
of the Society of German Engineers, This, says Power, will be 
a lexicon of technical terms in English, German, and French, and 
about 2000 firms and individual collaborators are assisting in its 
preparation. 


THE Dominion Government has voted £3000 for experi- 
menting with an electric process for smelting ores and other 
metal work at Sault Ste. Marie, while a local electric power 
company is to provide for four months free of charge a building 
suitable for the experiments and a dynamo capable of supplying 
400 horse-power. 


Ir is stated that an alloy consisting of 90 per cent. 
copper, 6 per cent, tin, and 4 per cent, phosphor tin—containing 
5 per cent. phosphorus—has been found the best for castings 
for hydraulic purposes. The addition of two parts of lead makes 
the metal cut easier, but the castings are sounder and more 
uniform without it. 


THE total quantity of timber exported from Odessa in 
1904 was 161,543 tons, against 167,666 tons in the year 1903. Of 
the above amount 41,380 tons went to the Netherlands, 47,137 
tons to Ezypt, 33,108 tons to Turkey, and 10,151 tons to the 
United Kingdom, while France and Belgium were customers to 
the extent of about 11,000 tons each. 


Tue erection of jute mills at Calcutta and the enlarging 
of existing establishments has occasioned the placing of orders 
for new plant in Scotland. A very large quantity of machinery 
left Dundee recently to be loaded on board steamer at Glasgow for 
India, and a Kirkcaldy firm has sent off a compouni Corliss 
engine for the jute mills, the fly-wheel of which weighs fully 
100 tons. 


Accorp1nG to statistics collected by the United States 
Geological Survey, the production of crude petroleum in the United 
States last year amounted to 117,063,421 barrels valued at 
101,170,466 dols., as compared with 100,461,337.barrels valued at 
94,694,050 dols, in 1903. The average value of the oil per barrel 
fell from 0-94 col. in 1903 to 0-86 dol. in 1904, a decrease of 
8 cents a barrel. 


Upon the question of the removal of tar from bituminous 
gas coal to be used in producer-gas plants, it is stated that the 
only reliable way to remove the tar and other hydrcecarbons 
from the gas is to have the producer so arranged that the gas 
comes into intimate contact with an incandescent mass of carbon. 
No mechanical means have yet been found, though several forms 
of centrifugal apparatus have been tried. 


WE learn from Berlin that the International Confer- 
ence for the Investigation of Earthquakes met recently at the 
Ministry of the Interior, under the presidency of Privy Councillor 
Dr. Lewald. All the States which possess organised staffs for the 
investigation of earthquakes were invited by the German Govern- 
ment to take part in the conference. Some of the States sent as 
delegates their diplomatic representatives in Berlin, and others 
sent distinguished seismologists. 


ITaLtAN sulphur, which has hitherto been used in the 
Norwegian sulphite-cellulose factories, is now being replaced by 
Norwegian pyrites ; 12,000 or 13,000 tons of sulphur were formerly 
imported, but the factories now build roasting ovens for Norwegian 
fine pyrites, thereby saving about 5kr. per ton of cellulose. 
When all the factories have carried out this plan, the home con- 
sumption of pyrites will, it is estimated, rise to 30,000 tons per 
year, as compared with 15,000 tons in 1904, 


Ir is stated that the Electrical Power Commission, 
recently created by the Ontario Government, = es to divide 
the Province into four electrical districts, the idea being to select 
a water power in each district where electrical power may be 
generated and transmitted to all other points in the district. The 
four great water powers destined to supply the respective districts 
are Niagara Falls, the Chauditre Falls at Ottawa, St. Mary’s 
Rapids at the Soo, and Kababeka Falls, near Fort William. 


Tue American Manufacturer and Iron World gives 
the following rule for approximately determining the quantity of 
water discharged through the nozzle of pipe under a known 
head :—Extract the square root of the head in feet, and multiply 
this by 8-03. The product will equal the spouting velocity in 
feet per second. Multiply the area of the nozzle at the mouth by 
this velocity, and the result equals the cubic feet of water dis- 
charged per second. Thus a 6in. pipe under 400ft. head will 
discharge «/400 = 20 x 8-03 = 160-6 x 28-27 = 4523-8 cubic feet 
per second, 

By his researches upon the capillary attraction of a 
glass surface upon gases Bunsen showed that the absorbing effect 
of a glass receiver might be greatly increased by the introduction 
of glass fibres or filaments into the bulb. This fact has recently 
been applied to the lation of the vacuum in the Crookes tube. 
A little side tube fused into the bulb is stuffed with glass wool, 
which, when heated, operates at once to reduce the vacuum. This 
regulation is partially automatic, for when the anti-cathode becomes 
hot it radiates sufficient heat to set free some of the gas occluded 
in the glass wool and so keeps the tube constant, when in action, 
for a long time. 


Ir is reported that the Basingstoke Canal, 47 miles 
long, has been bought as a private speculation. Railway compe*i- 
tion caused the trade on the canal to dwindle to small proportions, 
and the company which previously owned it went into liquidation. 
The waterway was constructed at a cost of £165,000, and opened 
in 1794. The purchase price, it is said, is exceedingly small com- 
pared with the original outlay. It is now proposed to try to 
revive trade by starting a service of motor boats, and if this proves 
impracticable it is ae that the water may be drained off and 
the land used fora light railway, with tramway extensions to the 
principal towns near it, 








MISCELLANEA. 


Tae Spanish Minister of War will shortly lay before 
the Cortes a bill for the fortification of the Balearic Islands, 


THe Venezuelan Government is reported to have 
placed an order at Genoa, Italy, for six torpedo boats and one 
torpedo boat destroyer. 


Te water in the Leeds and Liverpool Canal has 
become so much reduced, owing to the long continued drought, 
that traffic between Colne and Skipton was suspended last week. 


A GAs-POWER installation, consisting of three engines of 
40 brake horse-power with suction gas producers, has just been 
shipped to the island of Spitzbergen, to drive mining machinery. 


In a report on the trade of the Consular district of 
Marseilles for the year 1904, Mr. Gurney states that over 50 per 
cent. of the coal trade formerly in the hands of Cardiff firms has 
passed into German hands, 


Tue Royal Mail Steam Packet Company will commence 
a new steamship service to Cuba at the end of the present month. 
It is proposed to make the journey vid Jamaica, and sailings will 
be mostly from London and other ports, 


Dover as a place of call for ocean-going steamers is 
rapidly rising. The Hamburg-American Line embarked 1337 
passengers from Dover during the past three weeks, against 475 
for the corresponding period of last year. 


Tae Martell Scholarship in Naval Architecture has 
been awarded by the Council of the Institution of Naval Archi- 
tects to Mr. A. T. Wall, of Devonport Dockyard. The scholarship 
is of the value of £50 a year, and is tenable for three years. 


Ir is reported that a Canadian company, the Mexican 
Light and Power Company, has purchased all the electric light 
and power works in the City of Mexico. The purchase price 
exceeds 10,000,000 dols., and it is anticipated that extensions and 
developments of the system will cost about 25,000,000 dols. 


THE West African mail steamer Karina arrived at 
Plymouth on Monday from Sierra Leone, a distance of 2784 
nautical miles, having beaten the record for the voyage by over 
twenty-four hours. The Karina is a steel screw steamer of 
ae it and belongs to the Elder Dempster Shipping Company, 
imited. 


THE removal of a part of the works of the Vulcan 
Shipbuilding Company from Stettin to a port on the North Sea is 
said to be contemplated owing to the expectation that larger 
demands will be made upon the company for the construction of 
ships eas tons or more, for the building of which the Oder is 
unsuited. 


Ir is reported from Halifax (N.S.) that the cable ship 
Colonia is ashore off Canso, in a bad position. She started on 
Saturday morning to lay a new cable to Ireland. The shore end 
was successfully dropped, and the steamer then put to sea. The 
weight of the cable and the strong tide drove her on the rocks 
aimost at high water. 


Tue Commissioners appointed under the University 
College, London (Transfer), Act, 1905, held their first meeting at 
the University on Tuesday, the Right Hon. Sir Edward Fry being 
in the chair. It was decided that the date of transfer of Univer- 
sity College to the University of London should be postponed 
until September Ist, 1906. 


Tue North-German Lloyd Steamship Company has 
decided to establish a new freight service between Bremen and 
Philadelphia, and thence to Savannah, the return journey being 
direct to Bremen. The new line, which will constitute a regular 
service, will be undertaken by steamers which have been purchased 
from the Argo Steamship Company of Bremen. 


A sMART engineering feat is reported from Gateshead, 
where a new bridge over West-street, one of the principal thorough- 
fares in the borough, was placed in position in eleven hours, with- 
out disturbing the progress of the electric trams which passed 
below, or misplacing the wires. The bridge has a span of 67ft. 
—— stone piers, from which steel girders spring with a rise of 

t. 


THE price of cast iron in South Russia is about 11d. 
per pood of 36 ]b., which comes out at £2 17s. 9d. per ton. The 
demand for cast iron in 1904 was very great on the part of engi- 
neering firms, but it is scarcely likely that the demand will be so 
great this year. Of finished iron and steel the output during 1904 
was 2,371,111 tons, as compared with 2,059,302 tons in 1903, an 
increase of 311,809 tons, 


In the United Kingdom the length of railways.open is 
about 1 mile for each 5-5 square miles of area. In European 
Russia the proportion is roughly 1 mile for each 55 square miles of 
area. With such indifferent railway facilities, says the British 
Consul at Odessa, it is not surprising that motor cars are coming 
largely into use for communication between country houses and 
the nearest town or railway, and also for inspection of estates. 


Tue Times Engineering Supplement states that the 
Coventry Corporation will shortly undertake the provision of a 
new water supply. An engineer has for some months past been 
engaged in the district searching for sources independent of those 
in use already and free from polluticn. It is believed that a fresh 
supply, sufficient for the next few years, can be obtained in the 
Avon Valley, beyond the present supplemental works at Whitley. 


Disastrous as the war with Japan has been to the 
development of Russian industries generally, so far as they exist, 
in one branch the output reached a record in 1904, for the pro- 
duction of cast iron amounted to nearly 3,000,000 tons, a figure 
which has not been reached hitherto. If the existing ironworks 
turned out material to their utmost capacity then the yearly out- 
put would be 4,000,000 tons ; thus, no lack of cast iron is to be 
feared for the immediate future, and no rise in prices is expected. 


Tae Bombay provinces of Gujarat and Kathiawar. 
after suffering from a cycle of bad seasons consequent upon 
insufficient rain for seven successive years, were afflicted by 
excessive downpours, causing great destruction to life and 
property, during the week preceding the departure of the Indian 
mail on July 29th. Ahmedabad was the centre of the storm, and 
for two days recorded the unprecedented fall of 27in. The Tapti, 
Nerbudda, Mahi, and Sendhi rivers were in heavy flood, hundreds 
of villages were swamped, and railway and telegraphic communi- 
cation was cut off for some time. 


AFTER considerable delay a start is now to be made 
with the large scheme to utilise the water of Loch Leven, in 
Argyllshire, for electric power purposes. A concrete dam 80ft. in 
height, and over half a milein length, will be constructed at the 
head of the river Leven, the west end of the Blackwater Lochs ; 
thence a concrete conduit of a length of about 34 miles will lead 
to a penstock chamber situated at over 900ft. above sea level. To 
the flat ground close to sea level the water is led down by lines of 
steel pipes on massive concrete foundations. Here the power- 
house is to be constructed, the place being called Kinlochbeg. 
The original scheme, as recc ded by the engineers, had to be 
derarted from, owing. to the heavy amount of capital outlay for 
compensation to landowners and shooting tenants. The engi- 
neers are Messrs. P. W. Meik and M, A, Pollard-Urquhart, of 
London and Edinburgh. 
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LIEGE EXHIBITION—HIGH-SPEED MACHINE TOOLS 
SIR W H. ARMSTRONG, WHITWORTH AND CO, LIMITED, MANCHESTER, ENGINEERS 


(For description see page 186) 














18-INCH, 60-H.P. LATHE 











12-INCH, 50-H.P, LATHE 














40-H.P, PLANER TYPE MILLING MACHINE 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocxnavs, 7 Kump/gasse, Vienna, 
(HINA.—KgLLy AND Wa su, Liurrap, Shanghai and Hong Kong. 
FRANCE.—Bovveav aNp ORVILLET, Rue de la Banque, Paris. 
GBRMANY.—AsHER amp Co., 18, Unter den Linden, Berlin, 
F, A. Brocxuavs, Leipsic ; A. Twurrmuyen, Leipsie, 
INDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
|TALY.—LOgSOHER AND Co., 807, Corso, Rome ; Bocoa Fuunns, Turin, 
JAPAN.—Kg&LLY AND Wass, Liuirep, Yokohama, 
Z. P. Manuva and Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RickgEr, 14, Nevsky Prospect, 8t. Petersburg. 
8. AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capet own 
Gorpow anp Gorcu, Long-street, Capetown. 
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RAILWAYS VU, ELECTRIC TRAMWAYS. 


THE question of the competition of electric tram- 
ways, to which reference was last made in our issue 
of February 10th, is becoming acute in so far 
as it concerns the principal steam railways both in 
London and provincial centres of industry, and the 
past financial half-year experienced by the railway 
companies has again brought prominently forward 
the disastrous effects produced by this form of 
rivalry in relation to local and suburban passenger 
traftic. Although workmen’s trains only represent 
a small proportion of the general passenger traffic, 
it is an extraordinary fact that while on the one 
hand the London County Council has exerted the 
whole of its influence and a considerable sum of 
public money in recent years in seeking the imposi- 
tion by Parliament of onerous conditions upon the 
railways in regard to the provision of workmen's 
trains and fares, on the other, the same body is now 
carefully endeavouring to divert both the support 
of the workmen and that of the ordinary passenger 
traffic by the operation of electric tramways. In 
other words, the County Council, after inducing 
Parliament to place upon the railway companies 
serving the London area obligations in regard to 
the transport of workmen at low and unremunera- 
tive fares, has calmly set to work to cut out this 
particular traffic and render it more arduous for the 
companies to comply with the legislative conditions 
imposed when railway Bills were promoted. Fortu- 
nately, the companies do not depend upon this early 
morning traffic for the main portion of the 
revenue, but the additional diversion of the ordinary 
paying passenger traffic by the frequent service of 
electric tramcars is a far more serious matter. If 
the position of affairs, from the railway point of 
view, in the metropolis is unsatisfactory under the 
circumstances prevailing at the present time, what 
will it be when the new tramways projected by the 
County Council are in operation, together with the 
other lines about to be converted in the south-west 
of London, and t}e large scheme of transformation, 
which may be Axpected to be completed in the 
course of the#hext three years, of the forty-eight 
miles of track which the North Metropolitan Tram- 
ways Company will transfer to the County Council 
next April. In addition to these there are the com- 
prehensive networks of electric tramways or light 
railways which are springing up in the outskirts of 
London, as, for instance, those in Middlesex pro- 
moted both by the County Council and the London 
United Tramways Company, those which are being 
organised by the latter company in Surrey, and 
those by other promoters also in the vicinity of 
London. When to these definite schemes is added 
the idea of prospective intercommunication between 
London conduit cars and external trolley cars, the 
problem for the railway companies for London and 


portions. The question of inter-urban communica- 
tion already exists in certain provincial towns, 
although the largest project, which is believed to be 
nearly completed, relates to a through service of cars 
between Liverpool and Manchester. 

The recent half-yearly meetings of the railway 
companies show that some of them, while still sub- 
ject to electric tramway competition, are not quite 
so ready to decry this rivalry as in the past. No 
doubt they have excellent reasons for abstaining 
from referring to the question at the present time, 
and among the reticent lines may be mentioned the 
Midland and the London and South-Western Rai!- 
way Companies. On the other hand, other com- 
panies are quite outspoken on the subject. The 
Great Western Company, as Mr. Alfred Baldwin 
recently informed the shareholders, carried over 
2,250,000 passengers in rail motor cars in the past 
half-year, and by the development of this type of 
car the company hopes to do something in the 
neighbourhood of large towns to regain a portion of 
the traffic which has been diverted to different 
tramways. At the meeting of the London and 
North-Western Company on Friday, Lord Stal- 
bridge, in referring to the decline of 741,000 in 
the number of passengers carried, stated that the 
bulk of the reduction related to suburban traffic, 
which has been drawn from the railway by the tram- 
ways. The noble lord added that many of the 
tramways are municipal undertakings established 
on the security of the rates, to which the company, 
as the largest ratepayer, is required to make the 
principal contribution. The Great Northern Rail- 
way Company, according to Lord Allerton, has lost 
350,000 passengers in Yorkshire alone,owing to further 
extensions of electric tramways in the past half-year, 
to say nothing of the fewer passengers carried in 
Northamptonshire and Derbyshire, and more recently 
in the London area bythe starting of a new service of 
electric cars which affect the short distance traffic 
on the railway between Wood Green, Hornsey, 
Harringay and Finsbury Park. At the meeting of 
the London, Brighton, and South Coast Railway 
Company, Lord Cottesloe explained that the 
diminution in the dividend was pa:tly due to the 
competition of tramways and partly to the reduced 
spending powers of the public. Mr. H. Cosmo O. 
Bonsor, in addressing the proprietors of the South- 
Eastern Railway, was equally emphatic in attri- 
buting the loss of passenger traffic ior short journeys 
to the rivalry of electric tramways, notably at 
Brixton, Peckham, and the neighbouring stations. 
But the chairman ‘was careful to add that the 
traffic diverted was not particularly profitable, and 
it would be possible to plead on appeal against the 
assessments in those districts for a reduction in the 
amount of the rates by referring to the competition 
instituted against the company. The suburban 
traffic on the Great Eastern Railway has diminished 
by over 1,600,000 persons in the past half-year, a result 
which Lord Claud Hamilton ascribes as partly due 
to bad trade, but more to the competition of electric 
tramways, the Great Northern and City Railway, 
and the establishment of other facilities for suburban 
transport on other lines. The last to be mentioned 
is the London, Chatham, and Dover Railway Com- 
pany, which, as Sir Edward Pemberton intimated 
to the shareholders, has not only largely suffered 
from the competition of tramways, but also finds 
that the rivalry of the latter becomes keener. 

The difficulties which now confront the railway 
companies owe their origin entirely to the different 
interpretation placed upon the meaning of a tram- 
way at the present time and that obtaining nearly 
forty years ago. When the Tramways Act, 1870, was 
passed, theidea of a tramway was that ofa line worked 
by horse cars, steam cars, or cable cars at a specd 
ranging up to a maximum of eight miles an hour. 
Nothing could or would move the Board of Trade 
to facilitate the use of high-speed steam cars; the 
representations of the then Tramways Institute of 
Great Britain were of no avail, and tramway con- 
struction remained stationary until nearly the close 
of the last century. Since that time electric tram- 
ways have appeared on the scene in a different 
form. They are no longer tramways of the kindin use 
when Mr. Shaw Lefevre succeeded in securing the 
passing of the Act of 1870. They are really street 
railways, with trains divided into individual motor 
coaches, running at frequent intervals and at speeds 
which, for a short period, consistently with the 
requirements of other traffic, are at least twice as 
great as those obtaining in former years, and with a 
frequency of car services in London which at times 
produces the character of a railway train divided 
into automatic sections. Yet it has been in excus- 
able ignorance of this extraordinary development 
of passenger locomotion that the railway companies 
in London and the provinces have developed the 
suburban traffic by considerable expenditure on 
rolling stock and stations, to say nothing of the 
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with the same lack of knowledge that the City 
and South London Railway expended £250,000 per 
mile on its first section of line, never thinking that 
the tramways would ruin its short distance traffic, 
and it was with the same blissful ignorance that the 
Liverpool Overhead Electric Railway Company 
embarked upon its undertaking, without the pros- 
pect of being cut out by the tramways of Liver- 
pool. It has been officially stated that both of the 
latter undertakings would never have been built if it 
had been thought that tramways as now represented 
by electric traction would have been brought into 
competition with them in the present formidable 
way. We can well understand the possibility of the 
steam railway companies—at all events, in regard to 
local and suburban traffic—applying the same 
observation to themselves; but we should like to 
know whether they think it worth while to make 
any special endeavours to regain this particular class 
of traffic. 


IMPROVEMENTS IN LOCOMOTIVE ENGINES. 


Every designer of a locomotive engine seeks to 
improve it in some way as compared with its pre- 
decessors. No one, we suppose, would introduce a 
departure from normal practice for any other 
reason. The objects had in view may be numerous 
or few. Opinions may vary as to their merits, or 
the success or failure of attempts made to secure 
them; but be this as it may, it is, at all events, 
certain that the search for improvement always 
means some structural change of greater or less 
importance, and in so far entails a departure from 
the normal practice of the railway concerned. At 
no time has anything like finality in locomotive 
design been reached ; and probably never before in 
the history of railways were so many novelties in 
design being tried, not only in this country, but on 
the Continent and in the United States. We venture 
to say that the thing is being overdone. We have 
far more novelties than are necessary or even 
desirable. It seems that a period has been reached 
when a wise policy would consist in marking time 
and acquiring information as to what has already 
been done without pressing on further. 

A main line has been worked for some years with, 
let us say, six types of locomotive. Then a new 
type is introduced; or perhaps two or three new 
types. Let us, however, direct our attention to one. 


The novelty represents a considerable increase in 


The engine is bigger in every way than 
its predecessor. Its introduction can scarcely fail 
to have some effect on dividends. The new engine 
may take various forms. Is it always certain that 
the best form has been adopted? Whois to supply 
the answer to this question? Tous it appears 
certain that it must in the first instance be obtained 
on the footplate ; nowhere else can sound and com- 
plete information be had as to what the engine 
can and cannot do. It is on the footplate that we 
shall learn whether the adhesion is sufficient, and 
whether the boiler can or cannot maintain steam at 
the proper pressure. It is on the footplate that 
we shall learn whether the engine can or cannot 
haul the required load at the required speed. Be- 
sides these principal facts there are dozens of 
others, a knowledge of which can in no way be 
obtained save on the engine itself. The next place 
in which to seek information is the running shed. 
There we shall learn a great deal that is taught no- 
where else about wear and tear and minor infirmi- 
ties. Finally, we come to the repair shops, but in 
these we can learn very little about the reason why 
of things. An engine persistently breaks its lead- 
ing springs—why can be learned better on the 
engine than anywhere else. Let us then take 
the footplate and the running shed as the source of 
information, and ask how far any given change is 
really an improvement or not. ‘Two links of, say, a 
dozen engines each, are apparently doing the same 
work. Only experience got on the footplate and in 
the running shed can tell us which link is the better 
of the two. We do not mean it to be inferred that 
the drivers are the best authorities. They may or 
may not be; but they have their likes and dislikes, 
their prejudices—we had almost said their supersti- 
tions—as other men. But there is always room on 
the footplate for a third person, and he will only 
have to ride long enough and often enough to get at 
the truth. 

We fancy that, tested in this way, some of the 
alterations which have been made in design may be 
found not worth the candle. The normal express 
locomotive is of the 4-4 type—that is to say, 
it has a four-wheeled bogie in front and four coupled 
driving wheels. On a certain line this class of 
engine has given great satisfaction. The chief 
mechanical engineer, however, introduces a new 
type, 4-4-2—that is to say, he adds a pair of trailing 
wheels under the footplate. The cost of the engine 
is immediately augmented by £100, and modifi- 


first cost. 


cations in the entire designs have to be made. 
Nominally the same engine, the drawing-office at 
all events knows that it is nothing of the sort. 
Possibly a small increase is made in the size of the 
fire-box, or the length of the boiler barrel. Is it a 
fact that the addition of an extra pair of wheels is a 
substantial improvement? Is it proved on the 
footplate and in the running shed that the engine 
with ten wheels is in various ways better than the 
engine with eight wheels? And as we must not 
neglect to regard the locomotive as a vehicle, we 
must ask what the permanent-way people have to 
say about the novelty. 

Taking a more radical change in design for 
examination, is it certain that the six-coupled 
express engine is not only better than the four- 
coupled, but so much better that the improvement 
is worth the augmented price, and the inconveni- 
ence entailed by the introduction of a new type of 
locomotive which has very little in common with 
its predecessors? The answer must come from the 
footplate, and, so far as we can learn, it appears 
that, as we have said, the game is not worth the 
candle. Mr. Rous-Marten, at all events, has shown 
in our columns that just where it was expected 
that six-coupled wheels would be better than four 
they are worse; and, on the other hand, they did 
not prevent, as it was argued they would, the attain- 
ment of exceptionally high speeds. Concerning the 
four-cylinder simple and the four-cylinder compound 
engine we must not write, because there are limits 
of space which we cannot pass. Lastly, we may 
ask, Is it quite certain that the best that is possible 
has been done with the normal design and the 
normal dimensions? Is there not room to suppose 
that improvements in valve gear, in grates, in 
superheating, and in a dozen small details, might 
render existing types all-sufficient for the work to 
be performed ”? 

The cost of the modern locomotive has increased 
enormously, and it is increasing, and this at a time 
when dividends are falling, and the strictest 
economy is not only meritorious, but essential. 
When engines can be reproduced from existing 
patterns and uses economy is secured. An immense 
advantage is obtained, either by outside firms con- 
tracting, or in the railway companies’ own shops. 
It is perfectly well understood that there is a dis- 
tinct advantage gained by taking a quantity. If 
Messrs. G. Hornplate and Co., Limited, make 
twenty locomotives, and put their patterns and 
drawings in store, they can, even after the lapse of 
many months, regard a second order as a mere con- 
tinuation of the first, and quote accordingly. But 
the introduction of modifications will obviously 
render much that they have in stock useless, and 
the price goes up. Now, far be it from us to say 
that the locomotive superintendent or chief mechani- 
cal engineer of a railway ought to sacrifice efficiency 
or any other good thing to secure an economy ; but 
we do say that there is some reason to believe that 
changes have been introduced in locomotive dimen- 
sions and designs which represent a very consider- 
able expenditure, while it remains to be proved 
that the change was really necessary, or that it 
has secured any permanent advantage either in 
reduction of running expenses or better time keep- 
ing. It may be that no change has been made 
which was not altogether desirable. But there is 
no available evidence that this is the case; and it 
may be pointed out that on some lines very con- 
siderable additions have been made to loads, length 
of run, and speed, while very trifling changes indeed 
have been introduced in the design or construc- 
tion of the locomotives. It has been asserted that 
the limitations of the British loading gauge must 
at no distant period put a stop to the growth of 
our locomotives. The argument does not do much 
credit to the perspicacity of those who use it. 
He is a rash man who pretends to say what it is 
an experienced designer of locomotive engines 
cannot do. We have, however, only to look at 
the magnificent work now being done on our 
great lines to arrive at the conclusion that further 
experiment in locomotive construction is for the 
time being entirely unnecessary. Indeed, the next 
change may be rather one of reversion than of 
advance. ; 


STEAM, GAS, ELECTRICITY, AND OIL. 


A COMMERCIAL war of great magnitude has been 
in progress for some time, and the end is certainly 
not in sight. The steam engine is being attacked 
by gas and oil. Electricity is in a similar plight. 
We have only to turn to the reports of the half- 
yearly or annual meetings of various companies to 
see how considerable are the pecuniary interests 
involved. Thus, at the meeting of the Commercial 
Gas Company, held last week, Mr. Bradshaw, the 
chairman, said that while in former days gas had 





few competitors, it now had rivals on all sides. 





Electricity was sold in many cases by local author; 
ties, and the gas companies were handicapped “i 
the cheapness of mineral oil. At the same meetin, 
Sir George Livesey said that during the ae 
twelye months the metropolitan companies had 
been selling their gas to the public at the lowest 
possible price, and at such a low figure that none 
of them were able to pay their full divideng 
for the reason that they had not earned it. [j Sir 
George cannot earn a full dividend, who can) 
Again, take the report of Lord Rathmore, chairman 
of the North london Railway Company, at a share. 
holders’ meeting held on the same day. He had 
nothing to say against oil or gas, but he was able to 
show that the competition of electric trameays 
had done his road much harm. During the lag 
twelve months the line had carried som: 120,000 
fewer working men. It would be easy to extend 
the list. Nor is this all. There is no longer room 
to doubt that petrol will play a very important part 
in the future in working public vehicles. [Ef jg 
indeed, impossible to find any parallel in the past 
for the competition now going on in methods of 
supplying power for every conceivable purpose. It 
is not quite easy to realise now the fact that 
twenty years ago the steam engine had no riya! 
worth naming except the gas engine, the use of 
which was restricted in various ways now forgotten, 
No one can fix an actual limit to the capacities of 
any one of the systems which are in daily use. 

The history of motive power machines is full of 
interest. No sooner do we appear to have reached 
finality in any one direction, than something ig 
done, some new invention made, some improvement 
effected, and we begin all over again with a new 
departure. The most economical steam engines 
were beaten by the gas engines, which got down 
to a consumption the equivalent of about | |b, 
of coal per indicated horse- power per hour, 
The steam engines just managed to scrape 
through with about 50 per cent. more. Then 
superheating was revived, and, after a hard 
fight for territory, it has come to stay, and 
with its aid, small clearance, piston drop valves, 
and first-rate workmanship, a consumption of 1() |b. 
of steam per indicated horse-power per hour has 
been reached ; and as a boiler can be made which 
will give 101b. of steam per 1 lb. of coal, the best 
work of the gas engine has been rivalled. But the 
oil engine is another competitor which has not been 
suffered to remain unimproved. The Diesel engine 
is, so far as weight of fuel per indicated horse-power 
is concerned, the most economical heat motor in the 
world. Butitis run very close by other engines 
which are reputed to require less than half a pound of 
oil per indicated horse-power per hour. In so far as 
relates to mere size, the steam engine still remains 
pre-eminent, and will probably continue to do so for 
a long time to come. The suction gas producer 
engine has, at all events, yet to be designed which 
will be suitable for an Atlantic liner. But there is 
no lack of competent inventors who believe that 
such a design can be made; and if carried out on a 
large scale, we shall have long voyage gas-ships 
beating the best results hitherto attained by 20, if 
not by 50 per cent. 

The drift of competent opinion in certain direc- 
tions is to the effect that electricity has seen its 
best day. Indisputably the improvements which 
have been rendered possible in gas lighting hy the 
thorium mantle have gone far to justify Mr. 
Bradshaw's assertion that gas is the best illuminant 
in the world. But the incandescent electric lamp 
may yet be improved, or even superseded. All that 
can be said at present is that the future of electricity 
seems to lie in the field of power distribution rather 
than of lighting. Gas lighting would have beaten 
electricity out of the market some time since, if it 
had not been for the immeasurably greater cxcel- 
lence of the latter in all that concerns cleanliness, 
heating, and purity of air. But improvements are 
daily being made in gas lighting, nothing to parallel 
which is going on in electricity. 

“ But,” it might have been said with truth not 
long ago, “there is nothing to rival electricity for 
working tram lines.” The statement no longer holds 
good. Already we have the petrol omnibuses, and 
the energy with which County Councils protest that 
these vehicles must be a failure goes far to prove that 
they are already regarded with some apprehension as 
competitors for street traffic. And there is another 
development growing in importance every day. If 
petrol can propel an omnibus on the highway, how 
much better can it drive a tramear on rails” 
There are no complet@returns available as yet lor 
1904, but at the beginning of that year there were 
in this country 1368 miles of electric tramway, 
with a capital expenditure of £32,500,000. To this 
must be added the cost of power-houses and installa- 
tions, representing about £6,200,000. The total 
expenditure per mile of route works out at an 
average of £28,300 per mile, Now the average cost 
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of a horse tramway is £13,500 per mile. The extra 
cost of electrical plant is, therefore, £14,800 per 
mile. If the conduit system is used the comparison 
;, much more unfavourable to electricity. We need 
not stop to point out in detail that the cost of the 
rolling stock, if petrol were employed instead of 
horses, would be slightly increased, while the 
running cost per mile would be enormously reduced. 
As for electricity, it could not compete for a moment 
with petrol in so far as capital outlay is concerned, 
and there is good reasun to believe that the working 
expenses would also be much less. Nor is it neces- 
gary to restrict ourselves to the use of petrol. No 
doubt it may be found possible to use some of the 
heavier oils for tramway traction. That the petrol 
tram car can be used with success is deinonstrated by 
the working of those in the Liége Exhibition grounds, 
to which we have referred in a previous issue. It 
isa suggestive fact that Messrs. Dick, Kerr and Co., 
have just delivered two petrol railway motor cars to 
the London and Brighton Company. In fact, 
up to the present moment, we have not heard 
a single argument—good, bad, or indifferent —against 
cars of the kind. 

[f, then, electricity should find in petrol or in 
some other form of explosive engine, such, for 
example, as the Diesel, a rival which could take its 

lace on the tramway, while, for lighting, gas would 
in the future hold its own, it is evident that the 
demand for electricity would diminish instead of 
growing, and a very considerable reduction in tie 
prico charged for it would become imperatively neces- 
gary. There are not wanting, indeed, signs that the 
reduction is contemplated. One important metro- 
politan company announces a reduction already. A 
company with a very large capital indeed proposes, 
as is well known, to supply power only, or, at all 
events, in very much larger proportion than light. 
So the rivalry goes on between steam, electricity, 
vas, and mineral oil. Up to the present the com- 
petition has all been for the best, in the sense that 
it has stimulated invention and experiment, and 
improvements have followed which will in the ulti- 
mate end be for the good of the nation. Whether 
this thought will or will not satisfy shareholders in 
existing companies is another question, which we do 
not feel called upon to discuss. 


ADMINISTRATIVE RESPONSIBILITY. 


ADMINISTRATIVE responsibility is a term which 
is used to signify the managerial cares which 
result from the employment of men and machines. 
The manager of a works, for example, is in- 
ves‘ed with the _ responsibility of keeping 
his workmen usefully employed, and of seeing 
that his plant of all kinds—his power genera- 
tors, his cranes, his machine tools, his light 
railways, and so on—are all in good working order, 
and make.a fair pecuniary return for the money 
invested in them. By a man’s power of accepting 
such responsibilities, by his capacity for controlling 
and directing the various branches and maintaining 
harmony of movementin that Brobdignagian machine 
tool which we call a manufacturing works; by his 
ability to keep an electric generating station running 
month in and month out, to take a fleet into action 
or to manage a school treat, we evaluate his worth 
and —sometimes-~pay him accordingly. Because it 
is human to love power, and still more to love a 
large salary, man accepts administrative responsi- 
bility, and because he is earnest, ambitious, or vain, 
he seeks to increase its amount. But since it is 
human to make mistakes, a wise board of directors 
checks vaulting ambition and keeps administrative 
responsibility. within bounds. The boundary land 
between the manager’s pushfulness and the direc- 
tor's caution is a narrow area full of interesting 
problems. 

[at us touch upon one or two of the questions 
that we find in this contested field. If an engineer 
is planning a new works, one of the first things he 
has to consider is his source of power. In a favour- 
able situation many alternatives present themselves; 
he may have steam, water, gas, oil, electricity, and 
even wind power. Furthermore, he may have 
various kinds of steam, oil, and gas engines; 
and although he must generate his own steam and 
import his own oil, he may buy gas or electricity. 
If he elects to use steam he has to decide whether 
it is to be saturated or superheated, and whether 
his boilers are to be stoked by hand or by machinery ; 
if he decides on electricity or gas, he must choose 
either to make it himself or to buy it. In making 
a choice between these conflicting alternatives 
administrative responsibility is a factor of which he 
can never lose sight. If he decides to generate 
power in a steam engine and looks up authorities, 
he finds that he may get more value out of every 
pound of coal by superheating his steam than 
by using it saturated; and, if his load is 
not very variable, by employing automatic stokers 
instead of firing by hand, But if he employs these 





two factors in economical power production he finds 
that he has to accept the responsibility for a more 
complicated engine and for additional machinery, in 
the form of stokers, which requires supervision and 
overhauling. Will he accept the additional burden, 
or lose economy and gain greater peace of mind by 
employing the simplest engines and boilers he can 
purchase? If his views are advanced, and he 
selects gas, he isin a similar quandary. A score of 
people will show him that he can produce his own 
gas for half what it will cost him to buy it from the 
nearest gasworks. Again, the same question faces 
him. Shall I accept the administrative responsi- 
bility which the management of a gas plant, the 
purchase and carriage of coal, and so on involve, 
or shall I pay the difference to the gas company 
and relieve myself of the anxiety? Electricity 
affords him no rest from his problem ; he may either 
make it, add to his cares, and get his power cheap, 
or pay for his peace of mind by taking it from a 
supply company. These are the kind of problems 
which “ administrative) responsibility ” produces ; 
it is not too much to say that they are of the highest 
economical importance. 

Indeed, if we glance back over the history 
of engineering progress it is easy to see that this has 
been the preponderating factor in many, if not in 
all, advances. Every new device and method that 
is introduced must either offer so pronounced a 
superiority from an economic point of view over its 
predecessors, that the extra trouble it introduces is 
worth while, or give a small economy with little or 
no more fear of breakdown, and with little more 
demand for attention than the machinery it seeks 
to supplant. We have, however, a factcr of variable 
value in our equation, which has an awkward way 
of dominating the situation. 1t is enterprise, which 
may here be defined as the willingness to take more 
trouble than your competitor. Enterprise, for 
example, accepts great administrative responsibility 
for small economies, and either suffers for its pro- 
gressiveness, or forces others to follow its example. 
But even then the matter adjusts itself, for the pro- 
gress of invention is towards reducing caresand anxie- 
ties by such improvements in design and material 
that breakdown becomes unlikely and administra- 
tive responsibility dwindles away. The interlocking 
of railway signals affords an admirable example. 
Before it was introduced the signalman had to think 
of many things, now since the possibility of making 
errors is reduced by mechanical means, he is relieved 
of much responsibility. In time we shall have 
satisfactory fog-signalling. At present mechanical 
systems are so far from perfect that they impose 
more administrative responsibility than they remove. 
It would be easy to find other examples in a 
thousand-and-one different directions. But we have 
pursued the inquiry far enough. All that is now 
required is a moral, and that we shall allow every 
reader to draw for himself. 


THE UTILISATION OF CANALS. 


A metxop of utilising canals which are and have 
been lying fallow, so to speak, has been introduced 
by Mr. William Carter, of Parkstone, near Bourne- 
mouth. In another column we explain that the 
particular canal on which the experiment is to be 
made is that which joins the river Wey with 
Basingstoke, and is commonly known as the 
Basingstoke Canal. For some years past this canal 
has been little used; but now Mr. Carter has bought 
it, and he intends to run a line of motor boats 
betweeen Basingstoke and Aldershot. The country 
traversed is agricultural; Aldershot, with its large 
military population, is a large consumer of agricul- 
tural produce. The carriage of the farmers’ 
products is the nucleus of the idea; but a develop- 
ment is that pleasure trips shall also be run on the 
canal between these two terminal points and the 
intermediate towns and villages. The idea strikes 
us as being excellent. There are many canals in 
this country which are starving for something to 
do. A certain amount of sluggish traffic, perhaps, 
is carried on upon them in a half-hearted sort of 
way, but the “ stuff” carried is of a nature in which 
hurry is not required. It is cheaper to keep ita long 
time on its way at low rates than to pay the 
railway a higher price to take it more quickly to its 
destination. Hence the sharebolders of the unfor- 
tunate canals have in many cases not received an 
adequate return on their money ever since the 
advent of railways. The “tramways” have indeed 
had the disastrous effect on canal traffic which the 
Duke of Bridgewater foresaw. The motor boat 
should make it possible to provide a service which 
would be efficient and speedy, and at the same time 
be flexible and capable of adapting itself to varying 
circumstances. Of course the speed permissible 
would not rise above certain limits for fear of injury 
to the banks by the “wash” created; but a rate of 
travel high enough for all ordinary purposes could 


readily be maintained. The scheme appears to 
offer so many advantages for canals which are at 
present practically useless that we shall not be 
surprised to see it widely copied. The alternative 
suggestion that Mr. Carter should drain the canal 
and construct a light railway along it does not seem 
to commend itself in nearly the same degree. In 
the first place, the expense of draining it and of 
constructing a permanent way would be large, and 
likely to be greater than the outlay necessary to 
put the canal into working order. Then, too, there 
would be the maintenance of the railway, which, 
again, would probably cost more than it will take to 
keep the canal in order. Hence, the light railway 
would have to charge higher carriage rates to earn 
the same percentage. The pirgress of the project 
will be watched with interest. 


ARMOUR PLATE ORDERS. 


THERE is a rumour afloat regarding armour plate 
orders which, while still officially unconfirmed, is so 
circumstantial in detail that it bears, at all events, 
the stamp of probability. It is to the effect that 
contracts which deal practically with all the armour 
for which authority has been obtained, that is to 
say, for all vessels up to and including the Dread- 
nought, have been formally authorised by the 
Admiralty. We give this rumour for what it is worth, 
but, as external evidence of its possible truth, we may 
add that the actual portioning of the orders is detailed 
in the report which has reached us. Apparently 
all the armour plate makers are to have some share in 
the orders, which will be divided, so it is said, into 
four parts. Messrs. Jobn Brown and Co., Limited, 
Messrs. Cammell Laird and Co., Limited, and 
Messrs. Sir W. G. Armstrong, Whitworth and Co., 
Limited, are each to get one part, and the fourth 
part is to be divided—so rumour has it— between 
Messrs. Vickers, Sons and Maxim, Limited, and 
Messrs. W. Beardmore and Co., Limited. It is 
possible, however, that this fourth share or part 
will not improbably be greater than the others. 
This is said to be the largest distribution of work 
of the kind which bas been made for some years 
now, and it should give a welcome help to the 
industry, especially in Sheffield, where new work 
is much needed in the armour plate mills. It should 
be pointed out, however, that our local inquiries 
have failed to elicit any confirmation of this report. 
Orders are expected and much wanted, but even 
the most optimistic expectation does not appear 
to anticipate orders of such magnitude as we have 
outlined above. We trust, however, that the 
information as reported to us may prove to be 
correct, and that the official announcement of the 
orders may be made in a day or two, as we hear 
that it is to be. 
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Jahrbuch fiir Deutschlands Seeinteressen. VON Navticvs. 
8vo., pp. 580, with 22 Platesand one Map. Berlin: FE. 8. 
Mittler and Son. 1905. 

THE seventh annual issue of this well-known publication 

follows the general arrangement of its predecessors, and 

includes a political and military section, a second on 
economic and technical matters, and a final statistical 
part. The introductory political survey is interesting 
from its having been completed for press before the 
battle of the Sea of Japan, but in time for the addition of 

a supplemental note on the probable result of the dis- 

appearance of the Russian naval power, which, however, 

does not contain any very strikingly new propositions. 

The usual analyses of the shipbuilding programmes of the 

different naval Powers follow. The principal additions 

to the German navy proposed for the current year are 
two battleships of 13,000 tons, 16,000 horse-power, and 

18 knots speed, forming the remainder of a group of four 

of similar dimensions commenced in 1904, and two large 

22°5-knot armoured cruisers of 11,600 tons and 26,000 

horse-power with triple screws. In tle smaller cruiser 

class the first turbine ship, the Lubéck, has been com- 
pleted and tried against a ship of corresponding size with 
reciprocating engines—the Bremen. Upon this, which is 
one of the most interesting matters recorded, the informa- 
tion is, however, very vague, but, if we interpret it 
correctly, the turbine ship has as yet failed to equal the 
speed of the Bremen, a result which is attributed to the 
unsuitable form of the screw propellers. A long account 
is also given of the naval and combined naval and military 

manceuvres held in the North Sea in the autumn of 1904. 

The naval changes in England, both as regards ship- 

building and armament, as well as distribution of the 

active fleet, is very fully gone into, thanks to the large 
amount of published detail available. The new building 
programmes of Russia and Japan, on the other hand, are 
very briefly noticed. One of the most interesting articles 
is that on the naval operations in Chinese and Japanese 
waters, which brings the account up to the final battle of 
May 27th. A long article on artillery and armour follows 
the now generally current opinion of increasing the power 
of the secondary armaments of battleships, and advocates 
the increase of armoured protection to the commanding 
and navigating positions, even at the cost of diminishing 
some of that of the guns, while the spiral and segmental 
wixe construction of English and American artillery are 








specially reprobated. J'he economic section contains a long 
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article on sea harbours and their relation to the world’s trade, 
dwelting upon the decline of harbours depending on transit 
trade as contrasted with those commanding a large pro- 
ducing and consuming back country. In the account of 
merchant ship progress an illustration is given of the five- 
masted full-rigged ship Preussen of 5681 tons gross, 
which has made two complete voyages between Ham- 
burg and the West Coast of South America in the year. 
In the detailed list of German ships the fast steamers 
have declined in numbers from fourteen to four by the 
disappearance of the 18} to 20-knot ships of the Hamburg- 
America line, which have been transferred to the Russian 
cruiser list. Following the example of the White Star 
line, these are to be replaced by 17-knot ships, one of 
about the same size and another somewhat larger than 
the Baltic, which are intended to appeal to passengers by 
the magnificence of their equipment, the lowest of the 
five berthing decks being reserved for those requiring 
special suites:of rooms. Passenger lifts and a branch of 
the Carlton Hotel Restaurant are mentioned as other 
novelties. Other noticeable articles deal with the ques- 
tions of coaling warships at sea and the rights of neutrals 
at sea in war time, the latter tending to excuse the irregu- 
larities committed by the Russian cruisers in the Eastern 
seas and elsewhere. The illustrations include the usual 
reproductions of photographs of new war and merchant 
ships, and a large map of the world, on which the princi- 
pal naval ports and submarine cable lines are given in 
detail. 


SHORT NOTICES, 

The Theory of Experimental Electricity. By Cecil Dampier 
Whetham. Cambridge University Press. London: Ave 
Maria lane, E.C. Price 8s.—This book has been written to 
supplement the lectures given to the students of Trinity 
College, Cambridge, by the author. He considers that it is 
a matter of utmost importance ‘that students should obtain 
some insight into the methods of research, together with 
some idea of recent results and of unsolved problems ripe for 
examination.’’ Throughout the present volume these objects 
have been kept in view. The first two chapters contain an 
account of the general principles.and some theorems of 
electrostatics. Then follow a few pages on the importance 
of the dielectric medium. In another short chapter the 
early history of magnetism, experiments on magnetic induc- 
tion, and the theories of magnetism, are given. The next 
few chapters are devoted to the electric current, thermo- 
electricity, electro-magnetic induction, electrical units, and 
electro-magnetic waves. Electrolysis and the conduction of 
electricity through gases are also dealt with. Finally, the 
author gives a very interesting chapter on radio activity. 

Experimental Researches on the Constitution of Hydraulic 
Mortars. By Henri Le Chatelier. Translated by Joseph 
Lathrop Mack. New York: McGraw Publishing Company, 
114, Liberty-street.—This is a translation of a thesis upon 
the experimental study of the constitution of hydraulic 
mortars by M. Le Chatelier. Special attention is paid to the 
chemical side of the question, but the testing and micro- 
chemical study of cements are also dealt with. The volume 
is divided into three parts. The first deals with plasters. 
Here the author commences by discussing the ‘‘ calcination ’’ 
and the ‘‘setting’’ of plaster, and then he gives a brief 
account of the chemical phenomena of hydration, the physical 
phenomena of crystallisation, and the mechanical phenomena 
of hardening. The second part is devoted to a study of the 
silicates of barium. The last section contains a general 
account of cements and hydraulic limes. In this section is 
also included the manufacture and use of cement, composi- 
tion, and calcination, the cause and destruction of hydraulic 
mortars, and the method of testing. The book deals fully 
with the subject, and will doubtless prove useful to those 
interested in the study of hydraulic cements. 

The Physics and Chemistry of Mining. By T. H. Byron. 
London: Crosby Lockwood and Son, 7, Stationers’ Hall- 
court, Ludgate-hill. Price 3s. 5d.—The author has written 
an elementary book on the physics and chemistry of mining 
which will be welcomed by mining students, if only from the 
fact*that they will not now have to look through large text- 
books on physics and chemistry in order to find what they 
require in relation to mining. The book is intended for the use 
of students preparing for the Board of Education and County 
Council examinations in mining, and also for those who are 
qualifying for colliery managers’ certificates. The author, 
throughout the work, has kept these objects in view, and has 
treated his subject in an interesting manner. The in- 
formation is given very clearly, and in simple terms. The 
illustrations are clear, and no unnecessary detail is given. 

Engineers’ Turning. By Joseph Horner, A.M.I.M.E. 
London : Crosby Lockwood and Son. Price 9s.—The author 
has written this book with the object of placing the latest 
machine tool practice before the reader, rather than discussing 
the design of the different machines. There are numerous 
* illustrations given to make the text clear, and there should 
be no difficulty in following the various methods described. 
The volume is divided into five sections. The lathe, its work 
and the tools; turning between centres; work supported at 
one end; internal work ; screw cutting and turret work ; and 
miscellaneous matters, which include measurement, grinding, 
tool holders, speeds and feeds, and high speed tool steels. The 
volume is really intended for the use of engineers, but 
amateurs who may be said to have already passed the ‘‘ first 
stage ’’ in turning, &c., can also use it to their advantage. 

Practical Alternating Currents and Alternating Current 
Testing. By Charles F. Smith. Manchester: The Scientific 
Publishing Company. Price 6s. net.—This book has now 
reached the second edition, and the author has made one or 
two modifications, The Companies Act of 1900 has been 
included in this edition. Additional illustrations of estimates 
have been introduced, and a new chapter has been added 
on cost accounts. As an alternative to the threefold method 
of keeping accounts, another system has been introduced, by 
means of which the ‘‘ on cost’’ charges are shown distinct 
from the direct charges, both being sub-divided into 
‘‘materials and expenses’’ and ‘‘salaries and wages’’ for 
each contract job from its inception to its close, 


Guide Books to Hastings, Harwich, and Dovercourt, Fal- 
mouth, and Lowestoft. The official publications of the Cor- 
porations.—We have received four more guide books, 
published by the Corporations of Hastings, Harwich, and 
Dovercourt, Falmouth, and Lowestoft, which we think will 
be of interest to our readers in view of the holiday season. 
The books will be sent post free if a postcard of request is sent 
to the town clerk of the respective towns, 





SIERRA LEONE GOVERNMENT RAILWAY. 


THE Colony of Sierra Leone occupies about 210 miles of 
the West Coast of Africa, and has an area, together with the 
Protectorate forming the Hinterland, of 30,000 square miles 
—about the size of Ireland. The Colony originated in the 
purchase from the native chiefs by the British Government 
of a small portion of the present Colony in 1788, for the 
purpose of forming a home for natives of Africa who were in 
a state of greater or less destitution in London. Later this 
land was used for a dumping ground for slaves rescued from 
slave ships during the repression of the slave trade. The 
provinces of Karene, Roniette, Koinadugu, Panguma, and 
Bandajuma, into which the Protectorate is divided, were 
declared under British administration by a proclamation 
dated August 21st, 1896. The Colony and Protectorate are 
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with a length of 330ft. and a height of 82ft.; anq th 
Hastings viaduct with seven spans, a length of 294ft. and : 
height of 72ft. Other important works are the Ribbi_ brig : 
at 39 miles, of nine spans, and a length of 662ft.: the Tat 
bridge at 1064 miles, with a length of 589ft.; and the Sé = 
and Moa bridges at 1604 and 213 miles, having lengths of 
718ft. and 640ft. respectively. The survey for the most be 
was undertaken in the usual way with theodolite, chain pat 
spirit level, preceded by a preliminary survey with miner's 
dial, compass, and aneroid. The whole of the line was su : 
veyed under the difficulties adherent to an undulating 
country clothed in tropical forest. The location of the 
first portion of the line was a matter of considerable 
difficulty. The maximum gradient adopted is 1 jn 50, 
compensated for curvature. From Freetown to Songo 
Town the maximum gradient is 1 in 60. The minima 
curve is 5 chains radius on the main line, with sharper 

curves of 118ft. radius in station 
yards. The line has throughout been 





located as approximately a surface 
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line, as heavy oarthworks cause delay 
to a railway constructed upon the 
telescopic principle. The banks 
rarely exceeding 15ft. in height, 
have been made from side cutting, 
and the excavation from cuttings has 
usually gone to spoil. The formation 
width for embankments is general] 
12ft., but a minimum of 9ft, js 
adopted for rock banks on the 
straight. The minimum width of 
the road bed in cuttings is sft, 
exclusive of side drains. : 

The first section to Songo Town 
32 miles, is laid with 28 Ib. flat’ 
bottomed rails, but the rest of the 
line is laid with 30 lb. rails, The 
sleepers are of steel, except at points 
and crossings, and are spaced twelve 
to each 30ft. rail on the straight 
road. Sleepers at joints are 2ft., 
centre to centre. The weight of the 
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steel sleepers is 351b. for the 28 |b, 








Fig. 1—-SIERRA LEONE RAILWAY 


now traversed from west to east by a single line of railway, 
2ft. Gin. gauge, which was commenced in the year 1896, and 
has been extended, section by section, to Baiima, close to 
the frontier of Liberia. The line was completed to Baiima, 
222 miles from Freetown, and handed over to the Government 
on July 31st, with the exception of a large bridge across the 
Moa, which was finished last week. 

This railway was the first railway to be started in British 
West Africa, and, although of a narrow gauge, is now longer 
than those upon the Gold Coast—168 miles—and at Lagos— 
125 miles—which are upon a 3ft. 6in. gauge. The narrow 
2ft. Gin. gauge was adopted on the Sierra Leone Railway 
partly to reduce the cost of spanning the somewhat numerous 
and deep ravines encountered, and partly because the traffic 
was expected to require considerable fostering before it was 
likely to strain the capacity of a small gauge railway. The 
traffic has, however, developed considerably since the paci- 
fication of the country and the construction of the line, 
owing to the tapping of the large area of country containing 
vast natural fruit products, such as palm oil, kernels, rubber, 
shea butter, &c. The adoption of the narrow gauge was not 
effected by considerations of eventual junctions with other 
lines, as the Colony of Sierra Leone is enveloped by the 
enormous territories in North-West Africa acknowledging the 
flag of France. 

The railway starts frcm the capital, Freetown, long known 
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Fig. 2—DETAILS OF SEWA BRIDGE 


as one of the finest natural harbours on the African coast, and 
proceeds to Songo Town and Rotifunk, and thence through 
Bo to Baiima, as shown on the map, Fig. 1. There is also a 
branch line 5} miles in length from Freetown to the adjacent 
hills overlooking the town and the sea. The greater part of 
this branch consists of a gradient of 1 in 23, and it is worked 
by adhesion locomotives specially designed. This branch line 
affords facilities for officials and others to sleep at an altitude 
of 1000ft. above the sea, instead of in tho low-lying town as 
previously. The railway experienced some delays, the prin- 
cipal one being that due to the so-called ‘‘ Hut-tax ’’ 
revolt in 1898. The natural difficulties encountered included 
the ill-famed climate and the heavy rains which fall during 
the ‘* wet’’ season. The average annual rainfall is about 
175in. 

The heaviest portion of the line is from Freetownto Water- 
loo, a distance of 20 miles. In this distance there are 
altogether twelve viaducts, The principal of these are the 
Orogou viaduct, 386ft. in length, with six spans and a maxi- 
mum height of 75ft.; the Maroon viaduct having seven spans 


rail, and 404 lb. for the 30 Jb. rail, 
These sleepers are pressed in one 
piece, with lugs to receive the rails, 
and give a cant of 1 in20. A key 
holds the rail in position, and the gauge may be varied 
by driving it either on the inside or the outside. Contrary 
to the experience in the other British West African 
Colonies, ample ballast has been found throughout, con. 
sisting of gravel and broken stone from the rock cuttings, 
Laterite, when broken and exposed, forms good ballast, and 
this has also been largely used. Owing to the good ballast- 
ing of the line, little trouble has been experienced with the 
track, in spite of the excessive rainfall. Upon a narrow- 
gauge railway in a tropical climate, ballasting becomes all- 
important in maintenance and working. Many of the 
cuttings are in Laterite, and were constructed with vertical 
sides, effecting economy in earthworks, and have in most 
cases stood well. 

The cost of effectively clearing the railway trace from forest 
growth is usually a heavy item in constructing a railway in 
tropical countries. Fortunately in Sierra Leone really heavy 
timber is not often met with, the bush usually taking the 
form of a low thorny scrub, or of palm trees, which do not 
run to the great diameters attained by the cotton tree 
commonly encountered in West Africa. The bush has been 
cleared throughout by hand ; machinery not being cons‘dered 
practicable in a country where native labour is cheap and 
transport difficult. The clearing is 33ft. on either side of the 
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Fig. 3-CROSS SECTION OF BRIDGE 


| railway centre line, and more where the height of embank- 


ment or depth of cutting requires it, or where trees in the 
vicinity of the line, by falling, would obstruct the track. 
This railway, like other lines of penetration into an unde- 
veloped country, was constructed ‘‘ telescopically ; ’’ that is 
to say, the railway, as constructed, had to carry the plant 
and materials for its further extension. ‘ 
Temporary bridges of native timber were made in advance, 

and the permanent bridges built at a later date. Arch 
culverts and abutments for open culverts are of concrete, and 
earthenware pipes have been used for the numerous small 
openings. On the extensions, steel pipe culverts, from 
ott. 6in. to 4ft. in diameter, were largely used. The pipes are 
6ft. long, and are constructed of steel plate, with a ong 
joint for bolting to the next section. The chief advantage r 
| these pipes is that they can be nested for shipment an 
permit of rapid construction. 
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Fig G-SEWA Bh.DLE 


Temporary bridges of native timber were constructed on 
the extension beyond Rotifunk. A view of one of them is 
shown in Fig. 7. These were built to last for three years, if 
necessary, but for convenience most of them have been 
replaced in two years by bridges of concrete and steel. The 
permanent bridges are numerous and of various types. On 
the first section from Freetown to Songo, where the line skirts 
the foot of the Sierra Leone Mountains, they are chiefly 
steel viaducts across the deep gullies between the spurs of the 
range. The highest viaducts are between 7Oft. and 90ft. 
above ground level, and are constructed of steelwork with 
concrete foundations. The trestles are built of angle steel, 
with a batter in cross section of 1 in 6 and parallel in eleva- 
tion, with a panel depth of 16ft. The main angles vary from 
7 by 7 by 4 to Sby 8 by §. The width of the trestle, and, 
consequently, the span of the girder over the trestle, is 18ft. 
The spans between trestles are 32ft. The girders are of the 
lattice deck typé. The viaducts are all built on similar lines, 
but vary in their heights and in the span lengths between 
trestles, to suit the particular site. The trestle bracing con- 
sists of a double triangulation on each side, stiffened by 3in. 
by jin. flats running vertically and connecting the braces at 
the points of crossing. The smaller viaducts are on concrete 
piers, The Ribbi bridge at 39 miles consists of three 90ft. 
and six 60ft. spans. This bridge is of the through pattern, 
headway being scarce. For other bridges on the line types 
of half through or partial deck bridges have been used. A 


cross section of one of these bridges is given in Fig. 3. | 


This type has the advantage of retaining the cross bracing 


and giving good headway for a given depth of girder, while it , 


is not so costly as the through type, owing to the shorter 
distance between girder centres. The girders for the Ribbi 


bridge have a double triangulation. The panel length for | 


the larger spans is 10ft., and the effective depth 8ft. Gin. 
The Ribbi River is tidal, The bottom of the river consists 
of soft mud, and necessitated the use of piles. These are 
9in. in diameter and #in. thick, and are built of rolled steel 
segments. Each pier has four piles spaced 16ft. square. 
Other important works are the Séwa and Moa bridges. 
The Séwa bridge has three spans of 100ft., two of 120ft., and 
one of 170ft. The Moa bridge has one span of 100ft., and 
three of 120ft., and one of 170ft. As the depth of the river 
under the central span is considerable, in both these cases 
the 170ft. girders are built as cantilevers from either end, 
staging being thus avoided. A view is given of the Séwa 
bridge in course of erection—Fig. 6. In building out the 
girders, the ends of the top chord were temporarily fixed to 
the end of the top chord of the adjoining girder, and a 


special wedge adjustment was fitted between the ends of the | 
lower chords, which enabled the central end of each half | 





which has been fitted to all the larger bridges. This rocker | 


is virtually a section of one large roller. It is cheaper than 
the usual arrangement of rollers, and is simple and effective. 
The Séwa and Moa bridges have been constructed on concrete 
piers, and the girders are of the half-through type already 
mentioned. They have a panel length of 17ft., and an 
effective depth of 14ft., with a single system of triangulation. 
The chords for this and other bridges have been made with 
channel sections. The struts are of rolled joists. Small 
light or built-up sections have been avoided as far as possible 
on account of the liability to rusting in so moist a climate. 
The stations are at an average distance apart of eight 
miles. Ati Rotifunk and Bo, the principal up-country 
stations, considerable siding accommodation is provided, 
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amounting in either case to nearly one mile. Both these 
stations have engine and carriage sheds, goods sheds and 
general stcres. The average accommodation at intermediate 
stations consists of a station building and a platform, water 
tank and pumps, with a loop averaging 600ft. to 700ft., and a 
dead-end siding of 200ft. The main workshops and depdét 
are at Clines Town, 1? miles from Freetown, no suitable 
ground being available at the terminus. The station 
buildings are placed on the platforms at a standard distance 
of 30ft. from the track. These buildings consist of 


girder to be raised or lowered as required before making the | timber supported on concrete piers, except on the first section 
final connections. This wedge adjustment is shown in Fig.2, | to Songo Town, where they are built of rubble masonry. 
Which also shows the rocker or expansion arrangement | Views of these are given in Figs. 4 and 5. 
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Fig. 7-TEMPORAR- BFICGE 


Including those on the Mountain Railway there are three 
classes of locomotives in use. A heavier and more powerful 
type is shortly to be introduced. The following are the par- 
ticulars of the main line locomotives, which have six wheels 
coupled with a leading and trailing pony :—Cylinders, 103in. 
by 15in.; diameter of coupled wheels, 2ft. 4in. ; heating 
surface, 381 square feet; grate area, 6} square feet; water 
capacity, 440 gallons; fuel capacity, 29 cubic feet; the 
working pressure is 160 1b. These engines have outside 
frames, so that the fire-box is not cramped and can be taken 
down for repairs in the usual way. The two remaining 
classes are six-wheeled engines, with all wheels coupled. The 
smaller of these has been chiefly used on construction, and 
the larger for traffic on the Mountain Railway. The latter 
have a small water and fuel capacity, as the whole of the per- 
missible weight has been utilised to obtain power. The 
following are the chief dimensions :—Cylinders, 9gin. by 
12in.; diameter of coupled wheels, 2ft.; heating surface, 
220 square feet ; grate area, 4-5 square feet; water capacity, 
140 gallons ; fuel capacity, 12 cubic feet. 

These engines haul trains of three eight-wheel cars from 
Freetown to the Hill Terminus in 30 minutes, the total rise 
being 690ft. The last length of 33 miles averages 1 in 30, with 
several long grades of 1 in 23. Together with the smaller six- 
coupled locomotives, the Mountain engines have inside frames, 
restricting the width of the inside fire-box to 18in. As it is 
necessary, in the Mountain Railway engines, to enlarge this 
width in the upper portion of the box in order to find space 
for the tubes, the box cannot ve dropped for repairs. But to 
enable it to be taken out the back plate of the outer box is 
flanged outwards, and by removing this plate the inner 
box can then be withdrawn. All the engines are fitted with 
double spark arresters, and Walschaert gear has been used 
throughout. 

The carriage stock consists of a dining and sleeping car for 
Government use, composite, second, and third-class carriages, 
and brake mail vans. The composites seat 12 first-class and 
16 second-class ; the second-class seat 40, and the third-class 
41. The length over headstocks of the composites and second- 
class is 87ft., and of the third-class 31ft. The whole of the 
carriages and wagons are of the bogie type. The first and 
second-class cars are constructed throughout of teak, and 
have a double roof and have platforms and steps at either 
end. Sunshades are provided for the entire length. Brakes, 
worked by hand from either end, are fitted. The wagon 
| stock consists of open and high-sided wagons, 22ft. 3}in. over 
| headstocks, covered goods, cattle trucks, flat wagons having 
|a length of 31ft., and brake vans, and most of the wagon 
| stock. The whole of the carriage stock was built by the 
| Bristol Wagon and Carriage Works Company. The other 
| wagons have been supplied by the Midland Railway Carriage 
Company. Fox’s pressed steel bogies are used throughout, 
those for the carriage stock having spring bolsters. All wheels, 


| 
| 
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axles, and axle-boxes are interchangeable. 
railway stock, together with a small portion of the main line 
stock, is fitted with the vacuum automatic brake. 

The work has been carried out by the Government of the 
Colony, the chief resident engineers being Mr. W. Bradford 
and, later, Mr. P. Hayton. The construction staff has been 
numerous and constantly changing on account of the 
necessity for liberal leave allowances. The earlier stages of 
the work were carried out by Sir William Shelford, K.C.M.G., 
and the later by Mr. Frederic Shelford, B.Sc., M.Inst.C.E., 
in conjunction with Sir Benjamin Baker, K.C.B., K.C.M.G., 
&c., as consulting engineers to the Crown Agents for the 
Colonies. 








DOCKYARD NOTES. 





A SPECIAL submarine depét is being constructed at 
Turnchapel. 





Ir is extremely unfortunate that no less than three 
destroyers should have disabled themselves in the Baltic 
cruise. (Germans are watching the cruise very carefully, and 
their own torpedo and destroyer service is so good that undue 
inferences will be drawn from failures of any sort or kind in 
ours. 





Tuer coal burned by the various County class cruisers on 
the Gibraltar to Quebec trip is returned as follows:—Berwick, 
1161 tons; Cumberland, 1223 tons; Cornwall, 1245 tons: 
Essex, 1334 tons; Bedford, 1378 tons. As, however, the exact 
distance steamed varied with every ship owing to evolutions 
en route, the differences do not mean very much. The 
Cornwall, being normally the least economical ship, her con- 
sumption implies that she has a good chief engineer. 





Tue Ocean has been attached to the Chatham reserve tleet. 





STANDARD compasses are to be removed from British 
destroyers and the bridge compasses used. The windscreens 
aft are also te go. 





Tue destroyer Ness, of the Exe class, was to have been sent 
to the Clyde to do her speed trials, but as she exceeded her 
contract in the Solent the Clyde trial has been dispensed with 
—a result highly flattering to Messrs. White, of Cowes, her 
builders. 





Tue Ariadne, from Devonport, has arrived at Portsmouth 
to join the Reserve fleet. 





Ir is rumoured at Portsmouth that further Dockyard 
discharges are imminent. It is believed that the Admiralty 
contemplates ‘‘retiring’’ some of the ‘‘ established men”’ 
before their normal period of service runs out. 





THE new 36-knot destroyers will be of 1000 tons displace- 
ment, and the 33-knotters of nearly 800 tons. 








COPPER. 





ENGINEERING requirements for copper appear to be on the 
increase, and they are to a large extent to be credited with 
the activity that has recently been observable in the copper 
market, which is characterised at date by a firm undertone. 
Electrical needs and also the growing demand for various 
kinds of steam fittings may be said to share between them 
the pleasing responsibility for the copper improvement, the 
better condition of affairs in shipbuilding being also to some 
extent answerable for the same results. There has been a 
considerable degree of activity on the copper market during 
the past week. Large lines of warrants for September and 
October delivery have been readily observed, whilst good 
speculative purchases have been made for distant delivery on 
continental account. Good buying orders are in the market 
from various sources, the general demand having been im- 
proved by better American advices, by the high values ruling 
for refined, and by the brightening prospects of the general 
engineering trades, and of some other copper consuming 
industries. 

The fact that trade in iron and steel and machinery 
is looking up has also had a favourable influence on the metal 
inarket. It is noteworthy that when August opened, 
ordinary Chili bars were £2 dearer than a month previously, 
and since then a further advance of £1 12s. 6d. has been 
made, making £3 12s. 6d. in seven weeks on the commonest 
sorts, which indicates the upward tendency and strong tone 
of the market. Refined metal has gone up to a much greater 
extent. Buyers of superior sorts have indeed of late 
experienced some difficulty in obtaining their requirements 
for near dates, and some of the American houses have been 
declining to sell for delivery before November, although sales 
from other quarters are reported up to the beginning of next 
year. The demand for copper sulphate has been good, both 
for prompt and forward delivery, and the result of this has 
been that inquiries for special sorts of Chili bars have 
increased. 

There seems likely to be a scarcity of copper during the 
autumn months, particularly of the best sorts, such as Lake 
and electro brands. Demand has been good, lately, from 
China, also on account of the ammunition and brass trades 
both in the United States and in England, and particularly 
on account of British and continental electrical engineers. 
Some of the British electrical engineering establishments 
have orders on hand for several months ahead, and have 
been trying to buy electro copper forward. Contracts have 


of December, at figures said to range between £73 10s. 
and £75. 


same, those engineers who have not yet arranged for supplies 
would probably do well to purchase, since indications point 
to further strength in electro copper during the next few 
months, whatever may be the course of unrefined. 








SUCTION GAS PRODUCER. 


A DeEscrIpTION of the Industrial suction gas producer, 
which is constructed by the Industrial Engineering Company, 
of Newton, near Hyde, will be of interest, owing to many 


The mountain 


courses covering the higher mathematics and the natural sciences, 
and who desire to secure instruction in practical shop work, 


the obligation to teach the apprentice his art thoroughly, and to 
es : furnish him abundant opportunity to acquire a practical knowledge 
been placed, in some instances, for best refined up to the end | of h 1 busi 

apprentice in service until he has completed the term provided for 
in the indenture or agreement, provided his services and conduct 
Such figures are too high, and are exceptional, but all the | are satisfactory. 
the apprentice for cause, 


class each receive an additional sum of £25, the apprentices of the 
second class an additional sum of £20 at the expiration of their full 
term of apprenticeship, respectively. 


these plants. A clear idea of the principal features can be 
obtained from the illustration we give of a section of one of 
these plants. The makers state that in producers provided 
with grates a fairly large percentage of heat is lost through 
green coal dropping between the fire-bars. In order to avoid 
this loss, the Industrial generator has been designed so that 
the grate has been dispensed with altogether. The fuel simply 
rests upon the brick bottom of the generator, without any 
other support. The fire-brick lining is carried upon a plate 
situated at some height above the floor, thus leaving space 
for the steam and air to enter round the sides of the fuel 
below the lining. The top of the generator is also lined, and 
but little storage room for fuel has been provided. There is 
a neat valve arrangement, by means of which fuel can be 
supplied without air being admitted to the generator. The 
fresh fuel is allowed to fall upon the top of the fire, which 
fills the whole generator to above the gas outlet. The gas is 
drawn from the generator through a pipe at the top ; from 
here it passes down and up a separate vessel, into which water 
flows to provide the necessary steam. The water trickles 
down a helical rib cast on to a pipe, through which the hot 
gas goes ov its way to the scrubber. The heat given off 
quickly transforms the water into steam, which then passes 
round the producer through two annular rings A and B, 
inside the casing of the generator. The underside of A 





| 
| 


| 


| 
| 
| 





| 
INDUSTRIAL SUCTION PRODUCER 
and the upper side of the ring B are perforated with 
fine holes, permitting the steam to enter an outer 
envelope, at the top of which a number of holes admit the 
necessary air. As the steam and air pass down the jacket 
they mix, and, passing through holes in the bottom ring, the 
mixture is conveyed to the bottom of the fire, where it meets 
a further supply of steam from the evaporator. The gas, 
before being used, is cooled and cleaned in a scrubber of 
special form. The casing is of large diameter, and a revolv- 
ing sprinkler is used for watering the coke. 


its charge with little effort. 
dome from which the engine draws its supply of gas; this it 
is said, renders a separate expansion box unnecessary. The 
plant is started by means of a centrifugal fan placed between 
the vaporiser and the washer, as shown in the diagram. 
When the fan is working, the atmospheric pressure in the 
producer is reduced, the air then forces its way through the 
vaporiser, and so blows up the fire through the fan and out 
through the chimney provided for that purpose. A cock is 
fitted by which the gas can be sent either through the 
chimney, as when starting, or through the scrubber. 








APPRENTICES AT THE BALDWIN LOCOMO. 
TIVE WORKS. 

THE apprentice system has been in force at the Baldwin Locomo- 
tive Works since the establishment of the works, and at first the 
foremen were entrusted with the supervision and instruction of the 
apprentices. With the development of the business, however, this 
became unsatisfactory, and in 1901 it was decided to place a 
superintendent in charge of the apprenticeship system who should 
have complete control of the apprentices and their work, even to 
the extent of assuming a kind of guardianship over them. He 
looks after their welfare and deportment outside of working hours 
as well as when they are in the shop, and is available for consulta- 
tion and advice at any time to any of the apprentices. 
The system as it is now working includes the apprentices of 
three classes. 
The first class includes boys seventeen years of age, who have 
had a good common school education and who will bind themselves 
by indenture—with the consent of a parent or guardian in each 
case-—to serve for four years; to be regular at their work; to obey 
all orders given them by the foreman or others in authority ; to 
recognise the supervision of the firm over their conduct cat of the 
shops as well as in it ; and to attend such night schools during the 
first three years of apprenticeship as will teach them, in the first 
year, elementary algebra and geometry, and, in the remaining two 
years, the rudiments of mechanical drawing. 

The second-class indenture is similar to that of the first class, 
except that the apprentice must haye had an advanced grammar 
school or high school training, including the mathematical courses 
usual in such schools. He must bind himself to serve for three 
years, and to attend night schools for the study of mechanical 
drawing at least two years, unless he has already sufficiently 
acquired the art. 

The third-class indenture is in the form of an agreement with 
persons twenty-one years of age or over, who are graduates of 
colleges, technical schools, or scientific institutions, having taken 


— 
83 have completed their terms, taking either positions 
or with railroads and with other industries. “oo oc a 
apprentices at work, and, with the increased demands by railr ; 
companies for rolling stock, there are openings for many other pes 
men, "8 
During the past summer the St. Louis Exhibition w: 
advantage of by sending a large number of these boys to the a 
the idea being that the facilities there offered for obtuini 
general broadening in mechanical lines should be made ful! u 
in the effort to obtain the best possible results from the 
system. During the opening period of the Exhibition twely 
apprentices were sent to cleanse and erect the locomotives exhibited 
by the company, and, after the Exposition was opened, tho exhibit 
was looked after by six of them, two exchanging each week, Th : 
were on duty at the exhibit for a period of two weeks, : 
given a third week for general sightseeing. At the clo 
Exhibition, the locomotives were made ready for shi 
delivered to the railroad company in charge of one apprentice to 
each —. Py ny fey om their parteny ie the locomotives 
were set up and run the one in charge until accepte , 
aor sine p y g epted by the 
The men selected for this work included all grades, and wer 
chosen because of their general fitness and intelligence. U a 
their return from St. Louis, each one wrote an account of his wen 
of Geas-coeem, which was turned in to the superintendent of the 
works, 
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| CATALOGUES. 


_ J. W. GREENWOOD, Portland-place, Halifax, has sent us a sheet 
| illustrating and describing a variable pulley gear for motor cycles 
| [tis claimed that any required gear can be obtained witi very littlg 





| trouble. 


Union E.gcrric Company, Limited, 151, Queen Victoria-street 
London, E.C.—List No. 6010 deals with low-tension switchgear, 
including cut-outs and fuses, with capacities up to 550 volts and 
from 20 to 6000 ampires. 

DEAN, SMITH AND Grace, Limited, Keighley.—We have received 
a highly-finished catalogue from this firm, setting forth their 
latest modern machine tools. It is devoted entirely tv lathes 
each being well illustrated, and accompanied by a ful! speci- 
fication. 

R. B. TurRNER, 11 and 12, Foster-lane, E.C., has sent us a 
pamphlet describing his patented fountain bulb, which is a device 
for emptying bottles or other vessels by air compression, The 
apparatus is small, neat, and inexpensive. 

W. H. Baitey anp Co., Limited, Albion Works, Salford, 
have sent us a book relating to the considerations on design 
and general efficiency of air compressors. It isa translation of a 
paper read before ‘‘ Verein Deutscher Ingenieure,” by E. W, Kiister. 
and is edited by Mr, A, J. Bailey. 

THE PULSOMETER ENGINEERING Company, Limited, Nine Elms 
Ironworks, Reading.—A catalogue of ice making and refrigerating 
machinery. Various systems are adopted, the two most important 
being the ammonia compression principle, and the CO, principle, 
Full descriptions are given of the different apparatus, which are 
also clearly illustrated. 

THe British STEAM SpsciAities, Limited, Fleet-street, 
Leicester, have sent a catalogue containing illustrations, and in 


It is claimed 
that the larger diameter washer enables the engine to take 
The top of the scrubber forms a 


many cases sectional drawings, of their pipe fitting specialities in 
connection with steam and water supplies. This catalogue has 
been entirely revised, and includes a large number of new models, 
Full particulars, sizes and dimensions are given in all cases. 

Mr. L. J, Menscu, Monon-buildings, Chicago.—A pamphlet, the 
object of which is to call the attention of architects, engineers, and 
builders to the Mensch system of reinforced concrete construction. 
A brief description of the system is given, the remainder of the 
pamphlet contains views of different buildings, &c., either complete 
| orin the course of construction, in which this system has been 
employed. 

Tue Rock AspHALtT Company, Limited, 5, Lawrence Pount- 
ney-hill, E.C.—We have received a small book giving facts and 
data, prices, and particulars of ‘‘ Rock Asphalt.” This asphalt 
is largely used for street paving, and amongst its many special! 
uses may be mentioned damp courses—flat and vertical—roofs, 
gables, gutters, reservoirs, electric cable troughs, insulations of all 
kinds, and batteries. 

Atr. DovcILL AND Co,, Limited, 36, Great George-street, 
Leeds.—This firm has sent us a giant post-card, on the back 
of which is given an illustration of their ‘‘ Frick ” convertible motor 
vehicle for business or pleasure. The body is detachable so that the 
car can be used either as a delivery vau or as a two or four-seated 
carriage. A proper list and specification of this car will be sent 
on application to the firm. 

MEssrs. ALFRED HERBERT AND Co., Limited, Coventry, have 
sent us a small pocket catalogue, ‘There are nearly two hundred 
pages, containing illustrations and dimensions of most of the 
modern machine tools and accessories, manufactured by this firm. 
This little book will be found most useful. We have also received 
a souvenir of the Litge Exhibition in the form of a catalogue, 
illustrating the firm’s exhibits. We are pleased to see that the 
catalogue has been printed in three langnages—English, French, 
and German, 

EDGAR ALLEN AND Co., Limited, proprietors of the businessof Ask- 
ham Brothersand Wilson, Limited, the Yorkshire Steeland Engineer- 
ing Works and Crucible Steel Foundry, Sheffield.—This catalogue 
describes this firm's grinding, crushing, screening, conveying, and 
drying machinery. Illustrations, prices, and dimensions are given. 
We draw attention to the ‘‘Stag,” a separator which is used on a 
variety of materials in conjunction with all classes of grinding and 
pulverising machines and mills, as well as on materials which do 
not require grinding. 

Siemens Bros, AND Co., Limited, York-street, Westminster. 
This catalogue is devoted to electric winding engines, constructed 
on the Siemens-Ilgner system and rheostatic control system. The 
general features of the system are as follow :—From the mains of 
an electric power station current is drawn for driving a motor- 
enerator—converter—consisting cf a motor coupled to a dynamo. 
his converter transforms the supply current into direct current 
at variable voltage, which is used for driving the winding motor. 
Either a continuous or three-phase supply is suitable for driving 
the motor-generator, the advantage of a three-phase supply at 








The indentures or agreement in each case places upon the firm 


he firm is also bound to retain the 





In all cases the firm reserves the right to dismiss 


The rates of pay in the different classes are as follows :— 


ee Ist year. 2nd year. 8rd year. 4th year. 
Apprentices per hour. per hour. per hour, per hour, 
Ist class ° d, A . 4k 54d. 
2nd class os oe, ce! ont Sn. nel ogy MA = ile: ind 
Srdclass.. .. .. Ist six months of Ist year, 64d. per hour 
8rd class.. 2nd six months of Ist year, 84. per hour 
3rd class.. Ist six months of 2nd year, 9d. per hour 
3rd class.. 2nd six months of 2nd year, 10d. per hour 


In addition to the rates mentioned above, apprentices of the first 





departures that have been made from the usual design of 





high voltage being that long transmission lines can be used, 
involving neither great first cost nor heavy losses in transmission, 
the load on the line being uniform, and not exceeding the average 
demand of the winding engine. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE INDUSTRIAL ENGINEERING CoMPANY, of Hyde, near Man- 
chester, request us to state that it has removed its head offices to 
12, Exchange-street, Manchester. 

Mr. Havsert P. GiLLertse, formerly associate editor of 
Engineering Ners, and Mr, Geo, H. Gibson, formerly editor of 
the Westinghouse Companies’ publishing department, have 
formed a partnership as “‘ advertising engineers,” under the name 
of the Geo. H. Gibson Company, with offices in the Park Row- 
building, New York City. 








Moror Van TrIaLs,—The motor van trials which were being 


organised by the Automobile Club have been postponed until next 
year, It is stated that the motor car trade is much occcupied by 





There have been 608 apprentices enrolled under this system, and 


work for the show next November, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions a our 
( correspondents, ) 





THE STRENGTH OF DAMS, 


_Xecent issues of your paper have contained letters referring 
to the safety of the Assuan Dam. It is a prevalent belief that 
Puglishmen build for absolute safety and permanency, and it is to 
be hoped that no English engineer will give a particle of his 
influence towards any other principle. As it is now, altogether 
too much French influence has crept into the practice of English- 
speaking engineers in regard to the design of masonry dams, and 
probably not one engineer in one hundred remembers, when he is 
viking so earnestly about the resultant line of pressure coming 
within the middle third of the base, that he is talking F rench, so 
tospeak, he is using French arguments, he is adopting and accepting 
French theories as his own, and whilst doing so he fails to add 
British caution and surety as a proper adjunct to such theories, 
And probably not one in one thousand realises that only a reason- 
able and sensible amount of such caution is required to eliminate 
all need of said theories ; in other words, when proper caution is 
used, then the French theories as to the resultant line of pressure 
may be laid away on the shelf. } es 

| have written at different times to such journals as Haginee veng 
Versand Canadian Engineer—see August number, November 16th, 
1999, and Canadian Engineer, March, 1903, July, 1994, also 
January, February, Xc., to August, 1905, pointing out the fact 
that these structures are subjected to stresses that have not up to 
this time received their proper recognition, and have also argued 
that safety factors of 1-3, 1-6, or even 1-9 or 2-0 are not sufficient 
to cover possible, or even — discrepancies between pressure 
and estimated strength. L have argued that dams are subjected to 
unequal loads, and to varying position of such inequality of loading 

paper before Toronto Engineers’ Club and before Society of 
School of Science—see Canadian Engineer, January, 1905, and have 
not been contradicted or criticised in such statement. I have also 
claimed that the greater the height of dam the greater the chance 
of the pressure at the base stealing away the safety factor, and con- 
sequently the greater should be such safety factor. 

4he French engineers M. de Sazilly and M. Delocre brought out 
their scientific profile section in 1852, and built the Furens Dam in 
1858, then Captain Tulloch in 1870 appealed to that eminent 
mithometician, Professor Rankine, to confirm or reject these 
theories. It appears that he confirmed them with some changes in 
the limiting pressures in the masonry, but there is no evidence that 
he ever gave the subject any further consideration, or that he 
viewed the question from any standpoint other than that of the 
mathematician. From the standpoint of the practising engineer, 
it must be admitted that those theories should acccompanied by 
an ample factor of safety against sliding, and as I have already 
stated, when this is done, we have no use for the theories, for then 
the overturning stability isso great, the base so generous, and the 
factor of safety against overturning soample, that we scarcely need 
to consider where the resultant may strike the base. 

Captain Tulloch was, of course, unable t> foresee that he was 
leading the whole English-speaking world up a blind lane, from 
which they can never hope to get out without making a com- 
plete turn, and to make a complete turn by giving a dam as decent 
a factor of safety as they are so willing to give to other structures, 
is what they all seem determined they shall not do. 

lenclose herewith a table giving the safety factors against 
sliding possessed by some well-known dams, and it will be seen 
that the Belgian Gileppe Dam with safety factor of 2-5 is the only 
one built since the introduction of the French scientific profile sec- 
tion that has a safety factor exceeding 2-0. It is noteworthy that 
this dam is not French, and is not British, and it is also remark- 
able that the designers, being assailed by French and other 
engineers for building so strong, were compelled, or felt under the 
necessity, of making excuses for so doing, by claiming an intention 
of increasing the height at some future time.—[We have selected 
only a few items from this table. Itappeared in the Canadian Enyi- 
neer of July, 1904.—Ep. Tue E.] 


SIK,- 


Sliding Fuctove of Safety of Dame. 


Name of dam, Location. Sliding safety factors. 
Habra* . a ne ae ee 
Gileppe oo <e 40 Se <a> serd-ege Gee 
aa aa ae, <r or ae 
a France ‘ 1-057 
Grau Cheurfast . Algier= ; 1-23 
Lo ieee England.. .. .. .. 1-802 
San Matco .. .. United State~ .. 1-79 
ye) er ee ov << Se phe GaP ce, <a 
Feriar .. oo os Gia Zi Ma 1-341 
Colorado* .. United States .. .. 1-366 
Titicus et United States oo of “S91 
New Croton .. United State- a . 1-76 
pe ee eee Pe 2-0" 

Failed. + Showed weakness. 


It is difficult to see why engineers consider 2-5 to be too guod a 
safety factor against sliding for adam, when they will readily give 
factors of 5 to 10 to other engineering units, and when all of them 
can be much more accurately figured for maximum strength than 
is possible with a dam. 

! would like to be allowed to discuss the question of une jual 
loads and varying position of such inequality of loading on a dam 
in your journal at some future time, and in the meantime would 
ask an expression of opinion on the broad principle of sufticiency of 
the factors given to these structures as compared with other 
engineering units, such as bridges, buildings, boilers, all parts of an 
engine, gear wheels, hoisting ropes, chains, Xc. 

Toronto, Canada, } JOHN S, Frecpine. 


THE DEMAND FOR ENGINEERS, 


Sin,—! have been much amused by the flutterings and pertur- 
bation that yourremarks upon thedemand for engineers have created 
in the breasts of many of your readers, Four hundred a year at 
forty seems: to them, poor dears, a totally inadequate return for the 
years they have spent learning their profession. To my mind four 
hundred a year is more thana fair return for the outlay they make, 
for the education of these engineers (/) is now-a-days the cheapest 
training you can give a man. In London, and Manchester, and 
several other big cities a student can get three years’ training for 
fifty pounds—in Scotland for nothing—and then go into a works 
and actually demand payment for the very indifferent work of his 
hands, whilst he is gaining far more from his masters in the skill 
and knowledge he is, acquiring than his services are worth. In 
some places he has actually the impertinence to expect a special 
demonstrator to be appointed to look after him! Why, in the 
name of all that is fair and just, should a man who pays so little 
for his training expect to earn a large income ! 

To my mind engineering as a profession has been destroyed by the 
decease of the premium apprentice system. When a parent had to 
pay a good big iumping sum to have his son bound to an employer, 
and had, moreover, to keep him for the six or seven years that he 
was learning bis business, engineering was worth while, and was 
reserved for the right sort of people ; that is, people who had 
money to invest and risk in a business. Now we have men whose 
only object in engineering is to scrape together enough to live 
on, men of straw, with nothing to risk, and few ambitions for the 
profession, My father paid six hundred pounds to the firm to 
which I was apprenticed, and invested five times that sum in the 
business in which | nowam, That's the sort of man we want in 
engineering ; your other men, that have nothing to give to a 
business from which they expect to draw fortunes, are not wanted. 
Geniuses, of course, are excepted, they are in a category to them- 
selves; but for your average man who scrapes together enough 
to do his two ‘years at Finsbury, and then expects to make 





four hundred a year at forty, why, I have no patience with him ; 
let him be content with the forty or fifty shillings he may earn a 
week by the intelligent use of his hands, and not complain if he 
cannot enter for.the higher stakes of engineering, which are pro- 
perly reserved for those who are able to pay big entrance fees. 
August 21st, PREMIUM, 





Sin,—I read with much interest a leader which appeared in a 
recent issue of your paper on the above subject, as well as the 
correspondence which has followed. 

‘*Senex,” writing last week, denies that the supply is greater 
than the demand, pointing out that no less than twenty-two 
vacancies were advertised recently in your paper. Quite so—but 
what about the number of applications for these vacancies! One 
case that I know of—a vacancy for a draughtsman—was advertised 
in your paper, and over 150 applications were received ; the success- 
ful applicant—over 26 years of age—receiving £2 per week. Sup- 
posing, on the average, that there are only fifty applicants for 
every vacancy advertised, that means for the twenty-two v i 
recently advertised there were 1100 applicants who were either 
out of positions or wished to improve their present positions. 

I myself have replied to forty-one advertisements for draughts- 
men in fifteen months without receiving a reply. My forty-second 
application resulted in obtaining an interview with the advertiser. At 
that interview I wasasked many and various questions ; after present- 
ing copies of five testimonials relating to apprenticeship and past 
positions, I was asked for two private references also. Was I 
vaccinated ; if so, when and how many times’ The culminating 
point was reached when I was asked whether I played cricket, as 
there was a cricket club connected with the firm, and they were in 
need of cricketers. I replied in the negative. I was then asked 
whether I pluyed any other games, or was musical. To that I 
replied that engineering took up the majority of my time ; after 
which the interviewer came to the conclusion that I had no “ social 
accomplishments.” I did not obtain that situation ; doubtless, the 
lack of ‘‘social accomplishments” decided against me. 

I may add that I have served a five years’ apprenticeship, as well 
as attending a two years’ course at a technical college, since then 
I have had a fairly varied experience, and consider I have average 
qualifications, 

‘* Senex” also states the case of a firm who failed to obtain a 
draughtsman to work from hand sketches and proportion the 
details therefrom, although they offered £6 per week. 

At the present time I have to design new machines and improve 
old ones, usually without sketches for guidance, and I think myself 
fortunate to receive 50s. per week for that. I should be only too 
glad to accept a position similar to that stated by ‘‘ Senex” for £4 
per week even. 

In conclusion, Sir, I hope that the foregoing facts will be read by 
students at technical colleges, and show them a few of the trials 
and troubles of a present-day DRAUGHTSMAN. 





Sir,—Your article and the correspondence on the above subject 
have a cheering effect. It is pleasant to learn that at the age of 
forty we engineers will be in the receipt of salaries of not less than 
£400 per annum. I have begun to look forward to entering the 
friendly portals of the workhouse I have been helping to maintain 
for some years when I attain the above-mentioned age. I am 
rejoiced to know that is not to be my lot, and that if I can only 
keep up the struggle I shall eventually be all right. 

I should be glad to get into communication with ‘‘Senex,” 
because if the firm he mentioned were unable to obtain a man, 
as he says, there must still be a vacancy, which I should very 
much like to have an opportunity of filling. 

I enclose my card, and hope ‘‘Senex ” will see his way to giving 
me an introduction to a firm who are anxious to secure the services 
of such an one as he indicates. DovBTFUL. 

August 19th. 


TANK ENGINES, 

sir,—Mr. A. Newman evidently overlooks the fact that the 
surging of the water is only one of many factors to be taken into 
consideration, It may be unimportant by itself, but when 
combined with other disturbing forces, it probably has some 
effect on the steady running of the engine. According to 
‘* Locomotives of To-day,” the movement of the feed-water is not 
so trivial a matter as it would appear to be from a perusal of your 
correspondent’s letter. Permit me to quote two extracts from this 
little work :— 

(1) ‘To prevent the water from washing from one end to the 


| other, as it would when the brakes are applied or released when 
| the engine is running, wash-plates are fitted, reaching from side 


to side, to break and steady the bulk of water.” 

(2) ‘‘ Longitudinal wash-plates are also fitted in some cases ; 
these are especially necessary when the tender. is running upon 
lines which abound in sharp curves, as they help to keep the water 
from accumulating at the outer side of the curve by centrifugal 
force, and from throwing an undue weight upon the springs and 
bearings at that side.” 

I am not now dealing with the Loughor case. I simply give the 
above excerpts to show that locomotive engineers recognise the 
undesirable part played by the surging of the feed-water in the 
case of both tank and tender engifies. As wash-plates are gener- 
ally used, the question, it seems to me, is whether these plates are 
always sufficiently numerous and well arranged fully to effect their 
avowed object. 


Bowes Park, N., August 19th. F, W. BREWER. 


A KNOTTY PROBLEM, 

Sitr,—Idle speculation sometimes leads to interesting results, 
While waiting for a train the other day I managed to spend an 
entertaining five minutes by following out the results of the follow- 
ing hypothetical contingency. 

A bullet meets a cannon ball travelling in the opposite direction 
but with the same velocity. Both bullet and cannon ball are 
absolutely incompressible and perfectly rigid. Does the bullet 
stop for a moment before commencing its backward journey ' 

At first sight the problem appears to admit of but one solution. 
We cannot conceive of motion being reversed in direction without 
at least a momentary stoppage. 

The bullet then stops for a moment ; but observe the consequence. 
The bullet comes to rest momentarily while in contact with the 
cannon ball, hence the point of contact between bullet and cannon 
ball is momentarily stationary, the bullet being a perfectly rigid 
body. But the cannon ball being equally rigid, and a point on its 
surface—the contact point—having come to a temporary stand- 
still, the entire cannon ball must come toa stop. Hence wearrive 
at the apparently impossible conclusion that the heavy cannon ball 
is stopped by a small bullet travelling at the same speed in an 
opposite direction. 

The absurdity of the conclusion arrived at leads us to fall back 
upon the only possible alternative, namely, that the bullet has not 
stopped on coming into collision with the cannon ball, but has 
started back on its-path without stoppage. This conclusion is 
equally opposed to all our notions of motion, for how can a body— 
or, more easily pictured, a point—reverse its direction of motion 
without coming to rest at the end point in its path ’ 

We are thus caught on the horns of a dilemma from which 
apparently there is no escape; but there is worse to follow. 
Instead of the bullet, imagine a cannon ball equal in size to the 
opposing cannon ball, The two cannon balls, being of equal mass 
and travelling with equal and opposite velocities, come to a d 
stop on colliding, for, since they are incompressible, there can be 
no rebound. But the energy of their motion which has been lost 
in coming to a standstill must, according to the principle of the 
conservation of energy, reappear in some other form of energy. In 





ractice the energy of motion would be transformed by the collision 
into energy in the form of heat; but in our hypothetical case, 
since the bodies under consideration are perfectly rigid, there 
can be no movement of the molecules, and therefore no generation 
of heat. An equal objection applies to all the other known forms 
of energy. Into what unknown form of energy, then, is the energy 
of motion in this case converted / 
But at this moment my train drew up at the platform, and my 
problem, though unsolved, had served its end. A. B.C. 


[We commend the problem to our scientifically-minded readers. 
The practical man’s reply will be that absolute hardness is 
impossible, and the problem is therefore absurd. The mathe- 
matical man will contend that absolute hardness is conceivable, 
-_ ~ — wee is therefore rational, and may be solved, 
—Eb. Tue E. 





CHEAP POWER. 


Sir,—Referring again to the above matter, and to the letter of 
Mr. Hal Williams in your current issue, I find that he attributes 
to me the statement that a suction gas plant and engine are unde- 
sirable for an electric transmission. 

I have not made such a statement, my point being—as already 
expressed—that a suction gas-driven electric generating set may, 
under certain conditions, work most economically, but that it will 
have a formidable competitor in public supply electricity at {d. 
per B.T.U. 

Mr. Williams claims to have proved that current can be 
generated privately at less than this figure. 1 submit that he has 
not nearly done so. 

To return to our two motor-driven factories, operated from 
public and private sources respectively. The figures given on 
August 18th for dynamo, switch gear, and engine-room are not 
very liberal, and the total of £1 will be well exceeded for a 
direct-coupled set. 

Cost of generation:—The novel property of being able to get 
attendance free, which Mr. Williams advances for the suction gas 
plants of his design, is a feature which deserves to be copied in 
other branches of engineering. On these lines it will not be neces- 
sary to place the wages of, say, a milling machine attendant to the 
cost of the piece milled, because the man attends to three or four 
similar machines at the same time, &c. 

Bat I am afraid that the work of stoking, starting and stopping 
—perhaps three times a day—cleaning and greasing, &c., is not 
done gratuitously. Wages are paid for the time thus occupied, and 
same must be charged to costs of generation. 

If Mr. Williams will refer to his own words forthe factory taking 
public supply—July 28th: ‘‘ Plus the cost of the wages of the man 
who looks after the motors and machinery "—I do not think he 
will further object to the addition of £80 for attendance to his own 
figure of £250 per annum for the private generating plant. 

Our total is now £330 perannum. Water and insurance will 
take it to over £350, or jd. per B.T.U. for 112,710 units. 

In conclusion, the gas-driven set, with its good points, does not 
need to be assisted by the omission of expenses, properly incurred 
in current generation. It is not doing so badly if—in a small 
way of 34 kilowatt average—it places current in bus bars at {d.; 
but if same can be also bought at this figure, then why lay down 
generating plant ’ 


Lewisham, S.E., August 22nd. ARTHUR WALKER. 





THE HALL ROAD ACCIDENT, 


Srr,—In the correspondence on this subject 1 have seen no 
comment on the absence of a ground signal connected with the 
points to show their position. 

If there was no such signal, then the blame for the accident has 
fe borne jointly by the railway company and the Board of 
Trade. 

With regard to hand signalling when the line signals are against 
a train, this surely should,be allowed on the understanding only 
that the driver proceeded at, say, 10 miles an hour until the facing 
points were passed. 

August 22nd. SAFETY. 

[ There is no ground signal for the points at Hall Road. On the 
same post that carries the line signals, and some distance below 
them, are fixed two semaphores, one for each pair of facing 
points; the signal for the points in question was no doubt at 
danger, but its warning was disregarded when the green flag was 
shown.—Ep. THE E.] 





Sitr,—Reading your article upon this accident, and your com- 
ments upon my letter of 5th inst., I think I have failed to make 
myself clear upon the point I wished to bring to your notice. 

It is not that I object to a proper use being made of flag signal- 
ling, but that fast trains should _ permitted to run at full speed 
past facing signals standing at danger, because there are con- 
tingent circumstances very intimately connected with these 
signals, and to ignore them at any time is the same thing, practi- 
cally, as totally abolishing them. 

As you suggest, it is advisable that further discussion should 
wait until the report of the Board of Trade’s inspector has been 
made public, when I hope you will be able to tell your readers 
that it is not the practice of other railways in this kingdom to 
ignore the standing signals. Harris PARKS, 

South Norwood, August 23rd. 





RE LOUGHOR ACCIDENT. 

Sir,—in reply to the question raised by Mr. Thornhill as to 
the stresses set up by the broken coupling-rod on the tank 
engine when running at 30 miles per hour, the force drawing 
the driving and trailing wheels together amounts, in round 
figures, to 1,500,000 lb., which is about seven and a-half times 
greater than the ultimate strength of the trailing coupling-rod. 
If the coupling-rod had broken in the manner described, it would 
have struck the permanent way or the footplate, and the absence 
of such damage is incontestable proof that the coupling-rod was 
broken at a later period. 

With reference to Mr. Newman’s letter about wash in running 
locomotives, I think he has overlooked that there were two 
engines pulling the train, and if he will analyse the combined 
tractive effort during six revolutions of the drivers he will find 
that the variation of speed is sufficient to set up a to-and-fro wash 
in the tank, boilers, and tender. 


Manchester, August 23rd. OMEGA, 








NAVAL ENGINEER APPOINTMENTS. 
THE following appointments have been made at the Ad- 





-miralty :— 


Engineer Lieutenants.—R. G. Jeffery, to the Vengeance; P. 
Rolland, to the Goliath ; G. R. Byles, to the Vivid, additional, for 
the Liffey; F. A. Gordon, to the Victory, additional, for the 
Britannia, new ; T. G. Coomber, to the Devonshire, on recom- 
missioning ; R. 8S. Pearce, to the Niobe, on recommissioning ; G. 
H. Hirtvel, to the Dominion; B. Harvey, to the Victory, addi- 
tional, as assistant to Chief Engineer, Portsmouth Dockyard ; G, 
W. Woodhouse, to the Roxburgh, on completing ; G. Moore, to 
the Vivid, additional, for Hibernia; H. O. Andrews, to the Sap- 
phire, additional, for the Mermaid ; F. M. Attwood, to the Argo- 
naut ; F. Ranken, to the Hampshire, on completing. 

Engineer Sub-lieutenants.—C, B. Shepherd, to the Roxburgh, 
on completing ; H. Wormell, to the Hampshire, on completing. 
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STANDARD LEADING SCREWS.: 
(Continued from page 172.) 

I1L—DESIGN AND CONSTRUCTION OF LEADING SCREW- | 
ADJUSTING MACHINE, 

82. Messrs. Humpage, Jacques, and Pedersen, who had gone 
closely into the production of some very accurate screws, particu- 
larly emphasised the fact that, apart from the difficulty of making 
an accurate screw of great length, a short screw will in use be the 
most satisfactory, as over 90 per cent. of the work in an ordinary 
machine shop can be done on a screw Ift. long, if in the form of a 
sleeve and capable of being set at any point along the length of 
the bed of the lathe, and as no such irregularities can occur with 
such a screw as commonly result from the local wear of a long 
screw, most of the wear upon which falls within a very limited 
portion of its length. 

33. Your Committee, while not prepared to take such an 
extreme view, believe that all stead = requirements are likely 
to be met if extreme accuracy can be obtained over 3ft. length of 
screw. The machine was accordingly designed upon this basis. 





34. The pitch of the screw upon which it was decided to work 


43, The tool is carried on a cross slide, and as the weight of 
evidence indicated that chatter was more readily avoided by sodoing, 
the cutting edge of the tool was arranged to be on its lower side. 

44, A bar is arranged to be fixed upon transverse bridges on the 
bed of the lathe, so as to be directly over either the master screw 
or the screw being cut. The sliding carriage upon this bar was 
designed to be connected either to the saddle moved by the master 
screw, or can be moved by a feeler lying in the threads of the 
derived screw, so that the ularity of either can be observed. 
The observations can be made both by means of a microscope 
traversed by the overhead slide over a scale resting on the fixed 
bar, and by means of end-measure gauges lying between an abut- 
ment on the moving slide and a micrometer head attached to the 
fixed bar. The microscope and micrometer abutment for use with 
end-measure gauges are also fitted to the saddle carrying the 
tool, thus allowing of direct observations of the motion of the 
cutting tool. 

45. From such observations any required correcting bar can be 
laid out, so as to give the cutting tool regular motion, in spite of 
slight irregularities of the master screw. The screws and the 
rods connecting the saddle and crosshead are made hollow, so that 
water can be circulated through them if thought desirable. All 
the slides of the machine are made with ample \bearing surfaces 


course of the measurements made on the lathe supplied by Mess 
Muir to the Royal Carriage Department ; and it became ovides 
yet to yond ee ye cg “a the machine, it was necessary toanen 
it where disturbances by vibration and variations of 
would be minimised. 4 temperature 
50. With the co-operation ot the Committee of the National 
Physical Laboratory, provisional arrangements were made to insta) 
it there, and your approval was sought and obtained for funds to 
house it, and every provision was made to meet any possible futy 
demands on the machine, details of which are given in the 
Appendix, r 
1V.—FUTURE USE OF MACHINE. 


51. The Committee of the National Physical Laboratory hay 
undertaken to cut or adjust heavy screws for private firms at 
reasonable charges, and will be prepared to issue certificates 
stating the ultimate accuracy of the screws. A schedule of the 
conditions under which screws of 4in. pitch can be corrected 
together with details of the form of mounting necessary, can he 
obtained from the Director, National Physical Laboratory, 

52. This arrangement, it is believed, will make the niachine as 
valuable to the trade of the country as a means of originating 
accurate screws for general engineering purposes, as it wil] ig 
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was fixed at sin. as the most generally useful in the medium heavy 
lathes doing work of the class most prominently before your Com- 
mittee. And it was decided that screws of other pitches should be 
left to be generated as required locally, and the necessity for 
gearing, with its accompanying unavoidable errors, thereby 
avoided in the adjusting machine. 

35. Thediameter of the screw was fixed at 4}in., as giving sub- 
stantial bearing surfaces, thus allowing the screw to be made 
hollow, and combine lightness with rigidity, as well as permit of 
water cooling internally, if found desirable. 

36. Although it was never proposed to do more than take a final 
correcting cut on a screw already approximately true, it appeared 
desirable to ascertain definitely whether the force exercised in 
cutting would have any appreciable deforming effect upon the 
screw. For this purpose a diagram was prepared by Colonel 
Holden, showing the pressure upon the tool when taking light 
finishing cuts, as ascertained from the indications of a spring 
transmitting the torque of the lathe face-plate to the work. From 
this information Dr. Chree calculated on various assumptions for 
Dr. Glazebrook the possible deflections of the screw that might 
result, and showed that the strain effects on a screw 4}in. diameter . 
were absolutely negligible, the greatest effect with a cut of 
9-00lin, to be anticipated being five parts in one million in the 
length of the screw. 

37. The design and details of the machine were worked out by 
Mr. Matthews in collaboration with the Committee, and its general 
arrangement is shown above, the following being its main 
characteristics :— 

38. The bed upon which the tool carriage, &c., slide is very 
stiff, of a form very little liable to deformation through variations 
of temperature, and is mounted on a deep girder, supported at 
three points upon a shallow continuous foundation plate. 

39. The driving headstock is supported upon the foundation 
plate entirely separate from the bed of the lathe, and drives by 
means of a Clement’s driver the master screw, which is mounted 
in long bearings on the bed of the machine, and is coupled direct 
to the screw which it is desired to correct, the two screws being 
thus co-axial. The screws are also stiffened against deflection by 
sliding supports. 

40. The master screw is 44in, diameter, with a square thread 
hin. pitch, and section of thread jin. by jin. in the plane of the 
axis of the screw. The nut is l4in. long, embracing twenty-eight 
threads, and is arranged for a maximum traverse of 3ft. The 
thread of the nut is of bronze, and was cut by being turned Sin. 
diameter outside on the exterior of a bronze core 4in. diameter, | 
which was then enclosed in a steel sleeve of similar steel to that 
used for the screw, and therefore having the same coefficient of 
expansion, after which the core was bored out; it being con- 
sidered that greater accuracy could be obtained by this means 
than by directly cutting an internal thread. 

41. The sleeve of the nut is rigidly connected to a stiff arm pro- 
jecting horizontally to the back of the lathe, and weighted at its 
end so as to bear upon the stationary correcting bar, which serves 
to advance or retard the motion of the nut as it is traversed along 
the master screw. A variation of 0-16in. in height of the correct- 
ing bar corresponds to 0-00lin. of motion of the nut. 

42. The nut is divided at its centre transversely, so that-all end- 
play can be taken up, one-half being arranged to bear against the 

ack, and the other against the front of the thread, so as to 
accurately control the motion of the heavy crosshead sliding on the 
bed of the lathe. Two strong steel hollow rods bolted to this 
crosshead, one on either side, transmit the longitudinal motion of 
the nut to the saddle carrying the cutting tool, which is thus 
traversed along the screw to be corrected, which, as already 
described, is rigidly connected to the master screw. 


* Reprinted by permission of H.M. Stationery Office. 
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STANDARD LEADING SCREW LATHE 
and with packing pieces for taking up slack. Provision is also 
made for clamping the cutting tool slide. 

46. The two scales provided for use with the machine are en- 
graved upon iridio-platinum strips inlaid in the trough of H-section 
bars, which were made of similar steel to that used for the master 
screw, in order to minimise errors due to different coefficients of 
expansion, They are 40in. long, and divided into tenths of an 
inch ; one is standard at 0 deg. Cent., the other at 62 deg. Fah., 
the temperature at which the screw-adjusting machine is designed 
to work. 

47. Neither of the special scales procured for the machine were 
available for use at Manchester during the preliminary experi- 
ments in the manufacture of the first screws, and existing standard 
scales were not found convenient for use; also unexpected 
ditticulties arose, owing to various causes, in obtaining indisputable 
cross-checking between the end-measure gauges available for refer- 
ence. Messrs. Armstrong, Whitworth and Co., therefore, worked 
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doubtedly be to the departments which your Committee was 
originally designed to assist. 
RECOMMENDATIONS. 

53. Your Committee believe that the wants which led to their 
appointment having then been fully provided for, they have only 
to recommend :— 

(1) That steps be taken to ensure that all accurate screws 
required for H.M. Government Departments’ engineering work be 
supplied in future from screws originated from, or corrected by, 
the standard leading screw-adjusting machine at the National 
Physical Laboratory ; and 

(2) That, to secure those benefits to the engineering industries of 
the country, which were the principal objects for the formation of 
this Committee, steps be taken by the publication of this report 
to inform them generally of the facilities for the correction of 
heavy screws which this machine offers. 
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HOUSE FOR STANDARD LEADING SCREW MACHINE 


under considerable disadvantage in making the final adjustments 
on the machine, the more so as the overhead slide designed to 
carry the microscope, &c., was found to be not quite satisfactory 
in the final measurements, so that all measurements had to be 
made against end-measure gauges supported on the bed of the 
machine, 

48, It is, therefore, very satisfactory that measurements made 
after delivery of the machine at the National Physical Laboratory, 
when placed in the special chamber erected forit, showed that the 
movement of the tool carriage did not vary from that produced by 
a true screw of the same reputed length by more than 0-0002in. in 
its full length, and after the insertion of a correcting cam by more 
than 0-000lin. at any one point, and that corrected microscopic 
scale readings and independent end-measure readings did not 
differ by more than 0-0001 at any point. 

49. The progressively increasing difficulty of eachstep in advance 
in respect of accuracy, and the precautions—not usual in engineering 
workshops—that constantly require to be taken, were strongly 
emphasised in the course of the work done for the Committee at 
Manchester, as well as by the difficulties found at Woolwich in the 


54. In concluding, the Committee desire to record their sense of 
the value of the services of their secretaries, Mr, G. H. Banister 
and Dr. H. T, Ashton, 

H, T. ASHTON, 

Secretary. 


H. F, DonaLpson, 
President. 
(Signed) R, MarrHews, 
A. TREVOR DAWSON. 
H, J. CHANCEY. 
R. T. GLAZEBROOK. 
April 27th, 1905 H. U. L, Houpen, Col, R.A. 
April 27th, 19065. 
(To be continued.) 








A GREAT discovery of lead and silver has been made, 80 
it is said, in the Great Laxey Mines in the Isle of Man. The main 
vein has proved to be 21ft. wide, and its sides have not yet been 

| reached, It runs upwards through two levels a distance of 90ft., 
and there is every indication of its continuance upwards, 
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THE BRITISH ASSOCIATION MEETING IN 
SOUTH AFRICA. 


PRESIDENTIAL ADDRESS TO THE ENGINEERING 
SECTION. 


By Colonel SirC, Scorr Moncrierr, K.C.S,1., K.C.M.G., R.E., LL D, 
“gcrgnce has been defined as the medium through which the 
knowledge of the few can be rendered available to the many, and 
among the first to avail himself of this knowledge is the engineer. 
He has created a young science—the offspring, as. it were, of the 
older sciences, for without them engineering could have no exist- 
ence, ‘The astronomer, gazing through long ages at the heavens, 
and laying down the courses of the stars, has taught the engineer 
where to find his place on the earth’s surface. The geologist has 
taught him where he may find the stones and the minerals which 
he requires, where he may count on firm rock beneath the soil to 
build on, where he may be certain he will find none, The chemist 
has taught him of the subtle gases and fluids which fill all space, 
and has shown him how they may be transformed and transfused 
for his purposes. The botanist has taught him the properties of 
all trees and plants, ‘ from the cedar tree that is in Lebanon, even 
unto the hysop that springeth out of the wall.” And all this know- 
ledge would be as nothing to the engineer had he not reaped the 
fruits of that most severe of all pure and noble sciences—the 
science of numbers and dimensions, of lines and curves and spaces, 
of surfaces and solids—the sci of mathemat Were I to 
attempt, in the course of a single address, to touch on all the 
many branches of engineering, I could do no more than repeat a 
number of platitudes, which you know at least as well as I do, 
You would probably have fallen asleep before I was half finished, 
and it would be the best thing you could do, I think, then; that 
it will be better to select one branch, a branch on which com- 
paratively little has been written, which has, I understand, a 
special interest for South Africa, and which has occupied the best 
years of my life in India, Southern Europe, Central Asia, and 
Ezypt—I mean the science of irrigation. My subject is water— 
living, life-giving water. It can surely never be a dry subject, 
but we all know that, with the best text to preach on, the preacher 
may be as dry as dust, Sey, : 

Irrigation : What it means.—Irrigation may be defined as the 
artificial application of water to land for the purposes of agriculture. 
It is, then, precisely the opposite of drainage, which is the artificial 
removal of water from lands which have become saturated, to the 
detriment of agriculture. A drain, like a river, goes on increasing 
as affluents join it. An irrigation channel goes on diminishing as 
water is drawn off it. Later on I shall show you how good irriga- 
tion should always be accompanied by drainage. In lands where 
there is abundant rainfall, and where it falls at the right season of 
the year for the crop which it is intended to raise, there is evidently 
no need of irrigation, But it often happens that the soil and the 
climate are adapted for the cultivation of a more valuable crop 
than that which is actually raised, because the rain does not fall 
just when it is wanted, and there we must take to artificial 
measures, In other lands there is so little rain that it is practi- 
cally valueless for agriculture, and there are but two alternatives 
—irrigation or desert. It is in countries like these that irrigation 
has its highest triumph ; nor are such lands always to be pitied or 
despised. The rainfall in Cairo is on an average 1-4in. per annum, 
yet lands purely agricultural are sold in the neighbourhood as high 
as £150 an acre. This denotes a fertility perhaps unequalled in 
the case of any cultivation depending on rain alone, and this in 
spite of the fact that the Egyptian cultivator is in — respects 
very backward. The explanation is not far to seek. All rivers in 
flood carry along much more than water. Some carry alluvial 
matter. Some carry fine sand. Generally the deposit is a mixture 
of the two, I have never heard of any river that approached the 
Nile in the fertilising nature of the matter borne on its annual 
floods ; with the result that the plains of Egypt have gone on 
through all ages, with the very minimum of help from foreign 
manures, yielding magnificent crops, and never losing their 
fertility. Other rivers bring down little but barren sand, and any 
means of keeping it off the fields should be employed. 

Primitive means of irrigation.—The earliest and simplest form of 
irrigation is effected by raising water from a lake, river, or well, 
and pouring it over the land, The water may be raised by any 
mechanical power, from the brawny arms of the peasant to the 
newest pattern of pump. The earliest Egyptian sculptures show 
water being raised by a bucket attached to one end of a long pole, 
turning on an axis with a heavy counterpoise at the other end. 
In Egypt this is termed a shadoof, and to this day, all along the 
Nile banks, from morning to night brown-skinned peasants may 
be seen watering their fields in precisely this way. Tier above 
tier they ply their work so as to raise water 15ft. or 16ft. on to 
their land. By this simple contrivance it is not possible to keep 
more than about four acres watered by one shadoof, so you may 
imagine what an ener are required to irrigate a large surface. 
Another method, largely used by the natives of Northern India, 
is the shallow bucket suspended between two strings, held by men 
who thus bale up the water. A step higher ‘is the water wheel, 
with buckets or pots on an endless chain around it, worked by one 
ora pair of bullocks. This isa very ordinary method of raising 
the water throughout the East, where the water wheel is of the 
rudest wooden construction and the pots are of rough earthenware. 
Yet another method of water-raising is very common in India from 
wells where the spring level may be as deep as 100ft. or more. A 
— leathern bag is let down the well by a rope passing over a 
pulley and raised by a pair of bullocks, which haul the bag up as 
they run down a slope the depth of the well. An industrious 
farmer with a good well and three pairs of good bullocks can 
keep as much as 12 acres irrigated in Northern India, although the 
average is much less there. The average cost of a masonry well 
in India varies from £20 to £40, according to the depth required. 
But it is obvious that in many places the geological features of the 
country are such that well-sinking is impracticable. The most 
favourable conditions are found in the broad alluvial plains of a 
deltaic river, the subsoil of which may be counted on as contain- 
ing a constant supply of water. 

Pumps and windmills,—All these are the primitive water-raising 
contrivances of the East. Egypt has of late been more in touch 
with Western civilisation, and since its cotton and sugar cane crops 
yield from £6 to £8, or even £10 per acre, the well-to-do farmer 
can easily afford a centrifugal pump worked by steam power. Of 
these there are now many ead sore fixed or portable working on 
the Nile banks in Egypt. Where wind can be counted on the 
Windmill is a very useful and cheap means of raising water. But 
everything depends on the force and the reliability of the wind. 
In the dry Western States of America wind power is largely used 
for pumping. It is found that this power is of little use if its 
velocity is not at least six miles per hour. The mean force of the 
wind throughout the whole United States is eight miles per hour. 
Every windmill, moreover, should discharge its water into a tank. 
It is evident that irrigation cannot go on without cessation day 

and night, and it may be that the mill is pumping its best just 
when irrigation is least wanted. The water should, therefore, be 
Stored till required. In America it is found that pumping by 
wind power is about two-thirds of the cost of steam power. With 
a reservoir 5 to 15 acres may be kept irrigated by a windmill. 
Without a reservoir three acres is as much as should be counted on. 
Windmills attached to wells from 30ft. to 150ft. deep cost from 
£30 to £70. 

Artesian wells,—Up to now the artesian well cannot be counted 
on as of great value for irrigation. In the State of California there 
are said to be 8097 artesian wells of a mean depth of 210ft., dis- 
charge -12 cubic feet per second, and original cost on an average 
£50, Thirteen acres per well is a large outturn. In Algeria the 

‘French have bored more than 800 artesian wells, with a mean 
depth of 142ft., and they are said to irrigate 50,000 acres, But 
this is scattered over alarge area. Otherwise, thegathering ground 











would probably yield a much smaller supply to each well than it 
now has, In Queensland artesian wells are largely used for the 
water-supply of cattle stations, but not for irrigation. 

Well wrrigation.—It is evident that where water has to be raised 
on to the field there is an outlay of human or mechanical power 
which may be saved if it can be brought to flow over the fields by 
gravitation, But there is one practical advantage in irrigating 
with the water raised from one’s own well or from a river. It is in 
the farmer’s own hands, He can work his pump and flood his 
lands when he thinks best. He is independent of his neighbours, 
and can have no disputes with them as to when he may be able to 
get water and when it may be denied to him. Jn Eastern 
countries, where corruption is rife among the lower subordinates 
of Government, the farmer who sticks to his well knows that he 
will not require to bribe anyone ; and so it is that in India about 
13 millions of acres, or 30 per cent. of the whole annual irrigation, 
is effected by wells. Government may see fit to make advances 
to enable the farmer to find his water and to purchase the 
machinery for raising it ; or joint stock companies may be formed 
with the same object. Beyond this all is in the hands of the land- 
owner himself. 

Canal ti rigation.—Irrigation on a large scale is best effected by 
diverting water from a river or lake into an artificial channel, and 
thence on to the fields. If the water surface of a river has a slope 
of 2ft. per mile, and a canal be drawn from it with a surface slope 
of lft. per mile, it is evident that at the end of a mile the water in 
the canal will be 1ft. higher than that in the river; and if the 
water in the river is 10ft. below the plain, at the end of 10 miles 
the water in the canal will be flush with the plain, and henceforth 
irrigation can be effected by simple gravitation. When there is 
no question of fertilising deposit, and only pure water is to be-had, 
the most favourable condition of irrigation is where the canal or 
the river has its source of supply in a great lake. For, be the 
rainfall ever so heavy, the water surface in the lake will not rise 
very much, nor will it greatly sink at the end of a long drought. 
Where there is no moderating lake, a river fed from a glacier has 
@ precious source-of supply. ‘The hotter the weather, the more 
rapidly will the’ice melt, and this is just when irrigation is most 
wanted. Elsewhere, if crops are to be raised and the rain cannot 
be counted on nor well irrigation be practised, water storage 
becomes necessary, and it is with the help of water storage that in 
most countries irrigation is carried on. 

Water storage.—To one who has not given the subject attention 
surprise is often expressed at the large volume of water that has 
to be stored to water anacre of land. In the case of rice irrigation 
in India it is found that the storage of a million cubic feet does not 
suffice for more than from six to eight acres. For the irrigation of 
wheat about one-third this quantity is enough. It would never pay 
to excavate on a level plain a hollow large enough to hold a million 
cubic feet of water. It is invariably done by throwing a dam 
across the bed of a river ora valley and ponding up the water 
behind it. Many points have here to be considered—the length of 
dam necessary, its height, the material of which it is to be con- 
structed, the area and the value of the land that must be sub- 
merged, the area of the land that may be watered. The limits of 
the height of a dam are from about 150ft. to 15ft. If the slope of 
the valley is great, it may be that the volume which can be ponded 
up with a dam of even 150ft. is inconsiderable, and the cost may 
be prohibitory. On the other hand, if the country is very flat, it 
may be that a dam of only 20ft. high may require to be of quite an 
inordinate length, and compensation for the area of land to be sub- 
merged may become a very large item in the estimate. I have 
known of districts so flat that in order to irrigate an acre more than 
an acre must be drowned, This looks ridiculous, but is not really 
so, for the yield of an irrigated acre may be eight or ten times that 
of an unirrigated one ; and after the storage reservoir has been 
emptied it is often possib.e to raise a good crop on a saturated bed. 

The advantage of a deep reservoir is, however, very great, for 
the evaporation is in proportion to the area of the surface, and if 
two reservoirs contain the same volume of water, and the depth of 
one is double that of the other, the loss by evaporation from the 
shallow one will be double that of the deep one. In India, from 
time immemorial, it has been the practice to store water for 
irrigation, and there are many thousands of reservoirs, from the 
great artificial lakes holding as much as 5000 or 6000 millions of 
cubic feet, down to the humble village tank holding not a million. 
There are few of which the dam exceeds 80ft. in height, and such 
are nearly always built of masonry or concrete. For these it is 
absolutely necessary to have sound rock foundations. If the dam 
is to be of earth the quality of the soil must be carefully seen to, 
and there should be a central core of puddle resting on rock and 
rising to the maximum height of water surface. If the dam is of 
masonry there may perhaps be no harm done should the water 
spill over the top. If it is of earth, this must never happen, and a 
waste weir must be provided, if possible cut out of rock or built of 
the best masonry, and large enough to discharge the greatest 
possible flood. More accidents occur to reservoirs through the 
want of sufficient waste weirs or their faulty construction than 
from any other cause. 

As important as the waste weir are the outlet sluices through 
which the water is conveyed for the irrigation of the fields. If 
possible they should be arranged to serve at the same time as 
scouring sluices to carry off the deposit that lates at the 
bottom of the reservoir, For, unless provided with very powerful 
scouring sluices, sooner or later the bed of the reservoir will be- 
come silted up, and the space available for water storage will keep 
diminishing. As this happens in India, it is usual to go on raising 
the embankment—for it does not pay to dig out the deposit, and 
so the life of a reservoir may be prolonged for many years. 
Ultimately it is abandoned, as it is cheaper to make a new reservoir 
altogether than to dig out the old one. 

Italian irrigation.—For the study of high-class irrigation there 
is probably no school so good as is to be found in the plains of Pied- 
mont and Lombardy. Every variety of condition is to be found 
here. The engineering works are of a very high class, and from long 
generations of experience the farmer knows how best to use his 
water. The great river Po has its rise in the foothills to the west 
of Piedmont. It is not fed from glaciers, but by rain and snow. It 
carries with it a considerable fertilising matter. Its temperature 
is higher than that of glacial water—a point to which much import- 
ance is attached for the very valuable meadow irrigation of winter. 
From the left bank of the Po, a few miles below Turin, the great 
Cavour Canal takes its rise, cutting right across the whole drainage 
of the country. - It has a full supply discharge of 3800 cubic feet 
per second, but it is only from October to May that it carries any- 
thing like this volume. In summer the discharge does not exceed 
2200 cubic feet per second, which would greatly cripple the value 
of the work were it not that the glaciers of the Alps are melting 
then, and the great torrents of the Dora Baltea and Sesia can be 
counted on for a volume exceeding 6000 cubic feet per second. 
Lombardy is in no respects worse off than Piedmont for the means 
of irrigation, and its canals have the advantage of being drawn 
from the lakes giore and Como, exercising a moderating in- 
fluence on the Ticino and Adda rivers, which is sadly wanted on 
the Dora Baltea. The NaviglioGrande of Lombardy is drawn from 
the left bank of the Ticino, and is used largely for navigation, as 
well as irrigation. It discharges between 3000 and 4000 cubic feet 
per second, and nowhere is irrigation probably carried on with less 
expense. From between Lake Maggiore and the head of the 
Naviglio Grande, a great new canal, the Villoresi, has been con- 
structed during the last few years with head sluices capable of ad- 
mitting 6700 cubic feet per second, of which, however, 4200 cubic 
feet have to be passed on to the Naviglio Grande. Like the Cavour 
Canal, the Villoresi crosses all the drainage coming down from the 
foothills to the north, This must have entailed the construction of 
very costly works. 

Irrigation in Northern India,—It is in India that irrigation on 
the largest scale is to be found. The great plains of Northern 
India are rs well adapted for irrigation, which is a matter 
of life and death to a teeming population all too well accustomed 














to a failure of the rain supply. The Ganges, the Jumna, and the 
great rivers of the Punjab, have all been largely utilised for feed- 
ing irrigation canals. The greatest of these, derived from the 
river Chenab, and discharging from 10,500 to 3000 cubic feet per 
second, was begun in 1889, with the view of carrying water into a 
tract entirely desert and unpopulated. It was opened on a small 
scale in 1892, was then enlarged, and ten years after itirrigated in 
one year 1,829,000 acres, supporting a population of 800,000 
inhabitants, colonists from more congested parts of India, The 
Ganges Canal, opened in 1854, at a time when there was not a mile 
of railway, and hardly a steam engine within a thousand miles, has 
a length of about 9900 miles, including distributing channels. It 
was supplemented in 1878 by a lower canal, drawn from the same 
river 130 miles further down, and these two canals now irrigate 
‘between them 1,700,000 acres annually. On all these canals are 
engineering works of a very high class. The original Ganges 
Canal, with a width of bed of 200ft.,a depth of 10ft., and a 
maximum discharge of 10,000 cubic feet per second, had to cross 
four great torrents before it could attain to the watershed of the 
country, after which it could begin to irrigate. Two of these 
torrents are passed over the canal by broad super-passages. Over 
one of them the canal is carried in a majestic aqueduct of fifteen 
arches, each of 50ft. span; and the fourth torrent, the most 
difficult of all to deal with, crosses the canal at the same 
level, a row of forty-seven floodgates, each 10ft. wide, allow- 
iog the torrent to pass through and out of the canal. 
Elsewhere there are rivers in India, rising in districts subject to 
certain heavy periodical rainfall, and carrying their waters on to 
distant plains of very uncertain rainfall. At a small expense 
channels can sometimes be constructed drawing off from the flooded 
river water sufficient thoroughly to saturate the soil, and render it 
fit to be ploughed up and sown with wheat or barley, which do not 
require trequent watering. ‘Ihe canal soon dries up, and the sown 
crop must take its chance, but a timely shower of rain may come 
in to help it, or well irrigation may mature the crop. These, 
which are known in India as inundation canals, are of high value. 

Southern India.—In Southern India there are three great rivers, 
drawing theirsupply from the line of hills called the Ghats, running 
parallel toand near the western coast, and after a long course dis- 
charging intothe Bay of Bengal on the east coast. Against the Ghats 
beats the whole fury of the tropical S.W. monsoon, and these rivers 
fora few months are in high flood. As they approach the sea they 
spread out in the usual deltaic form. Dams have been built across 
the apex of these deltas, from which canals have been drawn, and the 
flood waters are easily diverted over the fields, raising a rice crop 
of untold value ina land where drought and famine are too common. 
But for the other months of the year these rivers contain very little 
water, and there is now a proposition for supplementing them with 
very large reservoirs. A very bold and successful piece of irriga- 
tion engineering was carried out a few years ago in South India, 
which deserves notice. A river named the Periyar took its rise in 
the Ghats, and descended to the sea on the west coast, where there 
was no means of utilising the water, and a good deal of money had 
periodically to be spent in controlling its furious floods. A dam 
has now been built across its course, and a tunnel has been made 
through the mountains, enabling the reservoir to be discharged 
into a system of canals to the east, where there is a vast plain 
much in need of water. In the native State of Mysore, in 
Southern India, there are on the register about 40,000 irrigation 
reservoirs—or tanks, as they are called—or about three to every 
four square miles, and the nature of the country is such that 
hundreds may be found in the basin of one river—small tanks in 
the upper branches and larger ones in the lower, as the valley 
widens out, and these require constant watchful attention. From 
time to time tropical rainstorms sweep over the country. If then 
even a smal] tank has been neglected, and rats and porcupines 
have been allowed to burrow in the dam, the flood may burst 
through it, and sweep on and over the dam of the next village, 
lower down. One dam may then burst after another, like a pack 
of cards, and terrible loss occurs. In this State of Mysore a very 
remarkable irrigation reservoir is now under construction at a 
place called Mari Kanavé. Nature seems here to have formed an 
ideal site for a reservoir, so that it is almost irresistible for the 
engineer to do his part, even although irrigation is not so badly 
wanted here as elsewhere., The comparatively narrow neck of a 
valley containing 2075 square miles is being closed by a masonry 
dam 142ft. high. The reservoir thus formed will contain 30,000 
million cubic feet of water, but it is not cunsidered that it will fill 
more than once in thirty years. Nor is there irrigable land 
requiring so great a volume of water. Much less would be suffi- 
cient, so such a high dam is not needed ; but the construction of a 
waste weir to prevent the submergence of a lower dam would 
require such heavy excavation through one of the limiting hills 
that it is cheaper to raise the dam and utilise a natural hollow in 
the hillside for a waste weir. 

Lrrigaton in Egypt.—No lecture on irrigation would be complete 
without describing what has been done in Egypt. You are 
generally familiar with the shape of that famous little country. 
Ezypt proper extends northwards from a point in the Nile 
about 780 miles above Cairo—a long valley, never eight 
miles wide, sometimes not half a mile. East and west 
of this lies a country broken into hills and valleys, wild 
crags, level stretches, but everywhere absolutely sterile, dry sand 
and rock, at such a level that the Nile flood has never reached it 
to cover its nakedness with fertile deposit. A few miles north of 
Cairo the river bifurcates, and its two branches flow each for about 
130 miles to the sea. As you are probably aware, with rivers in a 
deltaic state the tendency is for the slope of the country to be 
away from the river, and not towards it. In the Nile Valley the 
river banks are higher than the more distant lands. From an 
early period embankments were formed along each side of the 
river, high enough not to be topped by the highest flood. At right 
angles to these river embankments others were constructed, divid- 
ing the whole valley into a series of oblongs, surrounded on three 
sides by embankments, on the fourth by the desert heights. These 
oblong areas vary from about 50,000 to 3000 acres. Ihave said the 
slope of the valley is away from the river. It is easy, then, when 
the Nile is low, to cut short deep canals in the river banks, which 
fill as the river rises and carry the precious mud-charged water 
into these great flats. There the water remains for a month or 
more, some 3ft. or 4ft. deep, depositing its mud, and then at the 
end of the flood it may either be run off direct into the receding 
river, or cuts may be made in the cross embankments and the 
water passed off one flat after another, and finally rejoin the 
river. ‘This takes place in November, when the river is rapidly 
falling. Whenever the flats are firm enough to allow a man to 
walk over them with a pair of bullocks, the mud is roughly turned 
over with a wooden plough, or even the branch of a tree, and 
wheat or barley is immediately sown. So soaked is the soil atter 
the flood that the seed germinates, sprouts, and ripens in April 
without a drop of rain or any more irrigation, except what, per- 
haps, the owner may give from a shallow well dug in the field. In 
this manner was Egypt irrigated up to about a century ago. The 
high river banks which the flood could not cover were irrigated 
directly from the river, the water being raised as I have already 
described. 

The burrage.—With the last century, however, appeared a very 
striking figure in Egyptian history, Muhammed Ali Pasha, who 
came froma Turkey a plain captain of infantry, and before many 
years had made himself master of the country, yielding only a 
very nominal respect to his suzerain lord, the Sultan, at Uonstan- 
tinople. Muhammed Ali soon recognised that with this flood 
system of irrigation only one cereal crop was raised in the year, 
while with such a climate and such a soil, with a teeming ropula- 
tion and with the markets of Europe so near, something far more 
valuable might be raised. Cottonand sugar cane would fetch far 
higher prices ; but they could only be grown at a season when the 
Nile is low, and they must be watered at all seasons. The water 
surface at low Nile is about 25ft. below the flood surface, or more 
than 20ft. below the level of the country. A canal, then, running 
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12ft. deep in the flood would have its bed 13ft. above the low-water 
surface. Muhammed Ali ordered the canals in Lower Egypt to be 
deepened ; but this was an enormous labour, and as they were 
badly laid out and graded, they became full of mud during the 
flood and required to be dug out afresh. Muhammed Ali was 
then advised to raise the water surface by erecting a dam—or, as 
the French called it, a barrage—across the apex of the delta, 
12 miles north of Cairo, and the result was a very costly and 
imposing work, which it took long years and untold wealth to con- 
struct, and which was no sooner finished than it was condemned 
as useless. 

Egyptian irrigation since the English occupation.— With the English 
occupation in 1883 came some English engineers from India, who, 
supported 7, the strong arm of Lord Cromer, soon changed the 
situation. The first object of their attention was the barrage at 
the head of the aelta, which was made thoroughly sound in six 
years and capable of holding up 15ft. of water. Three great 
canals were taken from above it, from which a network of branches 
are taken, irrigating the province to the left of the western, or 
Rosstta branch of the river, the two provinces between the 
branches, and the two to the right of the eastern, or Damietta 
branch. In Upper Egypt, with one very important exception— 
the Ibrahimieh Canal, which is a perennial one—the early flood 
system of irrigation, yielding one crop a year, prevailed until very 
recently ; but it was immensely improved after the British occu- 
pation 44 the addition of a great number of masonry head sluices, 
aqueducts, escape weirs, &c., on which some £800,000 was spent. 
With the completion of these works, and of a complete system of 
drainage, to be alluded to further on, it may be considered that 
the irrigation system of Egypt was put on a very satisfactory 
basis. There was not much more left to do, unless the volume of 
water at disposal could be increased. Probably no large river in 
the world is so regular as the Nile in its periods of low supply and 
of flood. It rises steadily in June, July, and August. Then it 
begins to go down, at first rapidly, then slowly, till the following 
June. It is never a month before its time, never a month behind. 
It is subject to no exceptional floods from June to June. Where 
it enters Egypt the difference between maximum and minimum 
Nile is about 25ft. If it rises 34ft. higher the country is in danger 
of serious flooding. If its rise is 6ft. short of the average there 
existed in former days a great risk that the floods would never 
cover the great flats of Upper Ezypt, and thus the ground would 
remain as hard as stone, and sowing in November would be impos- 
sible. Fortunately the good work of the last twenty years very 
much diminishes this danger. 

The Assuan dam and reservoir.—lu average years the volume of 
water flowing past Cairo in September is from thirty-five to forty 
times the volume in June. Far the greater part of this flood tlows 
out to the sea useless. How to catch and store this supply for use 
the following May and June was a problem early pressed on the 
English engineers in Egypt. During the time of the highest flood 
the Nile carries along with it an immense amount of alluvial 
matter, and when it was first proposed to store the flood-water the 
danger seemed to be that the reservoir would in a few years be 
filled with deposit as those I have described in India. Fortunately 
it was found that after November the water was fairly clear, 
and that if a commencement were made even as late as that 
there would still be water enough capable of being stored to do 
enormous benefit to the irrigation. A site for a great dam was 
discovered at Assuan, 600 miles south of Cairo, where a dyke of 
granite rock crosses the valley of the river, occasioning what is 
known as the First Cataract. On this ridge of granite a 
stupendous work has now been created. A great wall of granite 
6400ft. long has been thrown across the valley, 23ft. thick at the 
crest, 82ft. at the base. Its height above the rock-bed of the 
river is 130ft. This great wall or dam holds up a depth of 66ft. of 
water, which forms a lake of more than 100 miles in length up the 
Nile Valley, containing 38,000 million cubic feet of water. The 
dam is pierced with 180 sluices, or openings through which the 
whole Nile flood, about 360,000 cubic feet per second, is dis- 
charged. A flight of four locks, each 260ft. by 30ft., allows of 
free navigation past the dam. The foundation stone of this 
great work was laid in February, 1899, and it was completed in 
less than four years. At the same time a very important dam of 
the pattern of the barrage north of Cairo was built across the Nile 
at Assiut, just below the head of the Ibrahimieh Canal, not with 
the object of storing water, but to enable a requisite supply at all 
times to be sent down that canal. The chief use of the great 
Assuan reservoir is to enable perennial irrigation, such as exists in 
Lower Ezypt, to be substituted in Upper Egypt for the basin 
system of watering the land only through the Nile flood ; that is, to 
enable two crops to be grown instead of one every year, and to 
enable cotton and sugar-cane to take the place of wheat and barley. 
Bat a great deal more had to be done in order to obtain the full 
beneficial result of the work. About 450,000 acres of basin irrigation 
are now being adapted for perennial irrigation. Many new canals 
have had to be dug, others to be deepened. Many new masonry 
works have had to be built. It is probable the works will be 
finished in 1908. There will then have been spent on the great 
dam at Assuan, the minor one at Assiut, and the new canals of 
distribution in Upper Egypt about 6} millions sterling. For this 
sum the increase of land rental will be about £2,637,000, and its 
sale value will be increased by about £26,570,000. 

Drainage.—In the great inigation systems which I have been 
describing for a long time little or no attention was paid to drain- 
age. It was taken for granted that the water would be absorbed 
or evaporated, and get away somehow without doing any 
harm. This may hold good for high-lying lands, but along- 
side of these are low-lying lands, into which the irrigation 
water from above will percolate, and produce water-logging and 
marsh. Along with the irrigation channel should be constructed 
the drainage channel, and Sir W. Willcocks, than whom there is no 
better authority on this subject, recommends that the capacity of 
the drain should be one-third that of the canal. The two should 
be kept carefully apart, the canal following the ridges, the drain 
following the hollows of the country, and one in no case obstruct- 
ing the other. This subject of drainage early occnpied the 
attention of the English engineers in Egypt. In the last twenty 
years many hundred miles of drains have been excavated, some 
as large as 50ft. width of bed and 10ft. deep. 

Irrigation in America.—If it is to Italy that we should look for 
highly-finished irrigation works and careful water distribution, 
and to India and Egypt for widespreading tracts of watered Jand, 
it is to America we naturally look for rapid progress and bold 
engineering. In the Western States of America there is a rainfall 
of less than 20in. per annum, the consequence of which is a very 
rapid development of irrigation works. In 1889 the irrigation of 
these Western States amounted to 3,564,416 acres. In 1900 it 
amounted to 7,539,545 acres, Now it is at least 10,000,000 acres, 
The land in these States sells from 10s. to £1 per acre if unirrigated. 
With irrigation the same land fetches £8 10s, peracre. The works 
are often rude and of a temporary nature, the extensive use of 
timber striking a foreigner from the Old World. Some of the 
American canals are on a large scale, The Idaho Company’s canal 
discharges 2585 cubic feet, the Turlook Canal, in California, 1500 
cubic feet, and the North Colorado Canal 2400 cubic feet per 
second. These canals have all been constructed by corporations or 
societies, in no case by Government. On an average it has cost 
about 32s. per acre to bring the water on to the land, and a water- 
rate is charged of from £2 8s. to £4 per acre, the farmer paying in 
addition a rate of from 2s, to 10s. per acre annually for main- 
tenance. Distribution channels of less than 5ft. wide cost less than 
£100, up to 10ft. wide about £150 per mile. 

The introduction of irrigation into a country.—It is evident that 
there are many serious considerations to be taken into account 
before entering on any large project for irrigation. Statistics 
must be carefully collected of rainfall, of the sources of water 
supply available, and of the <mount of that rainfall which it is 
possible to store and utilise. The water should be analysed if 
there is any danger of its being brackish. Its temperature should 


be ascertained. It should be considered what will be the effect of 
pouring water on the soil, for it is not always an unmixed benefit. 
A dry climate may be changed into a moist, and fever and ague 
may follow. In India there are large tracts of heavy black soil, 
which with the ordinary rainfall produce excellent crops nine 
years out of ten, and where irrigation would rather do harm than 
good. But in the tenth year the rains fail, and without artificial 
irrigation the soil will yield nothing. So terrible may be the 
misery caused by that tenth year of drought that even then it 
might pay a Government to enter on a scheme of irrigation. But 
it is evident that it might not pay a joint-stock company. In 
all cases it is of the first importance to establish by law the 
principle that all rivers or streams above a certain size are national 
property, to be utilised for the good of the nation. Even where 
there is no immediate intention of constructing irrigation works, 
it is well to establish this principle. Otherwise, vested rights 
may be allowed to spring up, which it may be necessary in after 
years to buy out at a heavy cost. 

Modes of distributing and assessing water.—Where the river is too 
inconsiderable to be proclaimed as national property, and where 
there is no question of spreading the water broadcast over the 
land, but of bestowing it with minute accuracy over small areas to 
rear valuable plants, such as fruit trees, it may be very well left 
to local societies or to syndicates of farmers to manage their own 
affairs. Where irrigation is on a larger scale, and its administra- 
tion is a matter of national importance, the control of the water 
requires the closest consideration, especially if, as is usually the 
case, the area which may be irrigated exceeds the volume of water 
available to irrigate it, and where the water is delivered to the 
fields by gravitation without the labour of raising it. It must be 
decided on what principle the farmer’s right to the water 
is to be determined. Is he to obtain water in proportion to 
the area of his land which is irrigable? If part of the irrigable 
land is not yet cultivated, is some of the supply to be reserved 
for such land! Is he to pay in proportion to the area actually 
watered each crop, or to the area which he might water if he 
chose? Where the slope of the land is sufficient to allow the water 
to flow freely out of a sluice into the field channel, itis not difficult 
to measure the water discharged. Modules have been invented for 
this purpose, and the owner of the field may be required to pay for 
so many cubic feet of water delivered. The Government or the 
association owning the canal will then have nothing to do with the 
way in which the water is employed, and self-interest will force 
the farmer to exercise economy in flooding his land. But even 
then precautions must be taken to prevent him from keeping his 
sluice open when it should be shut. 

In Italy and in America water is generally charged by the module ; 
but in many cases, where the country is very flat, the water cannot 
fall with a free drop out of the sluice, and, as far as I know, no 
satisfactory module has yet been invented for delivering a constant 
discharge through a sluice when the head of water in the channel 
of supply is subject to variation. These are the conditions prevail- 
ing in the plains of Northern India, where there is a yearly area of 
canal irrigation of about six millions of acres. The cultivator pays 
not in proportion to the volume of water he uses, but on the area 
he waters every crop, the rate being higher or lower according as 
the nature of the crop demands more or less water. The procedure 
of charging for water is, then, as follows :—When the crop is nearly 
ripe the canal watchman, with the village accountant and the 
farmers interested, go over the fields with a Government official. 
The watchman points out a field which he says has been watered. 
The accountant, who has a map and field-book of the village, 
states the number and the area of the field and its cultivator. 
These are recorded along with the nature of the crop watered. If 
ths cultivator denies that he has received water, evidence is heard 
and the case is settled. A bill is then made out for each cultivator, 
and the amount is recovered with the taxes. This system is per- 
fectly understood, and works fairly well in practice. But it is not 
a satisfactory one. It holds out no inducement to the cultivator 
to economise water, and it leaves the door open to a great deal of 
corruption among the canal watchmen and the subordinate 
revenue Officials. 

Government control of water supply.—Where the subject agricul- 
tural population is unfitted for representative government it is 
best that the Government should construct and manage the 
irrigation, on rules carefully considered and rigorously enforced, 
through the agency of officers absolutely above suspicion of cor- 
ruption or unfair dealing. Such is the condition in Egypt and in 
the British Possessions in India. Objections to it are evident 
enough. Officials are apt to be formal and inelastic, and they are 
often far removed from any close touch with the cultivating 
classes. But they are impartial and just, and I know of no other 
system that has not still greater defects. Even if the agricultural 
classes in India were much better educated than they are, it would 
still be best that the control of the irrigation should rest with the 
Government. By common consent it is the Government alone that 
rules the army. Now, the irrigation works form a great army, of 
which the first duty is to fight the grim demon of famine, Their 
control ought, therefore, to rest with the Government ; but the 
conditions are very different when the agricultural classes are well 
educated and well fitted to manage their own affairs. Irrigation is 
too new and experimental in America for us to look there for a well- 
devised scheme of watercontrol. The laws and rules on the subject 
vary in different States, and are often contradictory. It is better 
to look at the system evolved after long years in North Italy. 

The Italian system.—\ have already alluded to the great Cavour 
Canal in Piedmont. This fine work was constructed by a syndicate 
of English and French capitalists, to whom the Government gave a 
concession in 1862. Circumstances to which I need not allude 
ruined this company, and the Government, who already had 
acquired possession of many other irrigation works in Piedmont, 
took over the whole Cavour Canal in 1874, a property valued at 
above four millions sterling, and ever since the Government have 
administered it. The chief interest of this administration centres 
on the Irrigation Association West of the Sesia,* an association 
that owes its existence to the great Count Cavour. It takes over 
from the Government the control of all the irrigation effected by 
the Cavour and other minor canals within a great triangle lying 
between the left bank of the Po and the right bank of the Sesia. 
The association purchases from the Government from 1250 to 1300 
cubic feet per second. In addition to this it has the control of all 
the water belonging to private canals and private rights, which it 
purchases at a fixed rate. Altogether it distributes about 227 
cubic feet per second, and irrigates therewith about 141,000 acres, 
of which rice is the most important crop. The association has 
14,000 members, and controls 9600 miles of distributary channels. 
In each parish is a council, or, as it is called, a consorzio, 
composed of all landowners who take water. Each consorzio 
elects one or two deputies, who form a sort of water parlia- 
ment. The deputies are elected for three years and receive 
no salary. The assembly of deputies elects three committees— 
the direction-general, the committee of surveillance, and the 
council of arbitration. ‘The first of these committees has to 
direct the whole distribution of the waters, to see to the conduct 
of the employés, &c. The committee of surveillance has to see 
that the direction-general does its duty. The council of arbitra- 
tion, which consists of three members, has most important duties. 
To it may be referred every question connected with water rates, 
all disputes between members of the association, or between the 
association and its servants, all cases of breaches of rule or of 
discipline. It may punish by fines any member of the association 
found at fault, and the sentences it imposes are recognised as 
obligatory, and the offender’s property may be sold up to carry 
them into effect.. An appeal may be made within fifteen days 
from the decisions of this council of arbitration to the ordinary 
law courts, but so popular is the council that, as a matter of fact, 
such appeals are never made. To effect the distribution of the 
water the area irrigated is divided into districts, in each of which 








* See Mr. Elwood Mead's Report on Irrigation in Northern Italy, printed 
for the Department of Agriculture, Washington, 1904. 


oho 
there is an overseer in charge and a staff of guards to see tot 
ing and closing of the modules which deliver the water into the RS bo 
watercourses, In the November of each year each parish sends in 
to the direction-general an indent of the number of acres of pes 
description of crop proposed to be watered in the following year 
If the water is available, the direction-general allots to each parish 
the number of modules necessary for this irrigation ; but it ma: 
quite well bape that the parish may demand more than can id 
supplied, and may have to substitute a crop like wheat, re juiri 
little water, for rice, which requires a great deal. The Government 
executes and pays for all — on the main canals, It further 
executes, at the cost of the Irrigation Association, all repairs on 
the minor canals. The association, then, has no engineers in its 
employ, but a large staff of irrigators. The irrigation module 
employed in Piedmont is supposed to deliver 2-047 cubic feet per 
second. The association west of the Sesia buys from the Govern. 
ment what water it requires, at a rate fixed at 800 liras per module 
or £15 12s. 7d. per cubic foot per second per annum, The asso. 
ciation distributes the water by module to each district, and the 
district by module to each parish. Inside the parish each farmer 
pays, according to the area he waters, a sum to cover all the cost of 
the maintenance of the irrigation system, and his share of the sum 
which the association has to pay to the Government, This sum 
varies from year to year, according as the working expenses of the 
year increase or diminish. I have already mentioned the recent] 
constructed Villoresi Canal in Lombardy. This canal belongs toe 
company, to whom the Government have given large concessions 
This company sells its water wholesale to four districts, each having 
its own secondary canal, the cubic metre per second, or 35.3 
cubic feet per second, being the unit employed. These districts 
again, retail the water to groups of farmers termed comi>ivs, whose 
landsare watered by the same distributary channels, their unit being 
the litre, or -035 cubic foot per second. Within the comizio the 
farmer pays according to the number of hours per week that he 
has had the full discharge of the module. I have thought it worth 
while to describe at some length the systems employed on these 
Italian canals, for the Italian farmers set a very high example, in 
the loyal way in which they submit to regulations which there 
must at times be a great temptation to break. A sluico surrepti- 
tiously opened during a dark night, and allowed to run for six 
hours, may quite possibly double the value of the crop which it 
waters. It is not an easy matter to distribute water fairly and 
justly between anumber of farms at different levels, dependent 
on different watercourses, cultivating different crops. But in 
Piedmont this is done with such success that an appeal from the 
council of arbitration to the ordinary law courts is unheard of, It 
is thought apparently as discreditable to appropriate an unfair 
supply of water as to steel a neighbour's horse, as discreditable to 
tamper with the lock of the water module as with the lock of a 
neighbour's barn. 

Mr. Schuyleo’s views as to Government control.—Where such a 
high spirit of honour prevails I do not see why syndicates of 
farmers should not construct and maintain a good system of irri- 
gation. Nevertheless, I believe it is better that Government 
should take the initiative in laying out and constructing the canals 
and secondary channels at least. A recent American author, Mr, 
James Dix Schuyler, has put on record : ‘‘ That storage reservoirs 
are a necessary and indispensable adjunct to irrigation develop- 
ment, as well as to the utilisation of power, requires no argument 
to prove. That they will become more and more necessary to our 
Western civilisation is equally sure and certain ; but the signs of 
the times seem to point to the inevitable necessity of Governmental 
control in their construction, ownership, and administration.” 
This opinion should not be disregarded. Sir W. Willcocks has 
truly remarked : “‘ If private enterprise cannot succeed in irriga- 
tion works of magnitude in America, it will surely not succeed in 
any other country in this world.” What its chances may be in 
South Africa I leave to my hearers to say. It is not a subject on 
which a stranger can form an opinion. 








STATE OF THE RIVER MERSEY. 

THE ‘“‘Annual Report on the State of the Navigation of the 
tiver Mersey” has just been issued. From it we learn that 
during the year 1904 the whole of the principal channels, /.¢., the 
Queen’s, Crosby, Rock, and Formby channels, were examined, In 
addition, surveys were made of the upper river between Runcorn 
Bridge and Howley Quay, monthly examinations of the Dredged 
Cut, Crosby Shoal, and the principal dock entrances, The Pluck- 
ington Bank and Eastham Channel, and the inlet in the Burbo 
Bank, were examined twice, the Askew Spit three times, and the 
state of the river off the Woodside and Wallasey Stages and Prince’s 
Jetty examined as required. Dredging in the river above New 
Brighton has been carried on throughout the year, and the tonnage 
of sand removed from the river between New Brightonand Liverpool, 
and deposited at sea, amounted to 6,214,700, or a daily quantity of 
17,027 tons. The report also gives details of the dredging of the 
Manchester Ship Canal. The total quantity of material dredged 
was 1,226,069 tons. The Ship Canal Company reported that it 
considered that the whole of this quantity of silt and detritus 


Mersey had not the canal works been interposed, Caps and 
screens have been fixed upon and above the sluice gates at Eastham 
for the purpose of preventing the discharge of tidal water at that 
point. A timber wharf 153ft. in length has also been constructed 
on the southern bank of the canal immediately above the Trans- 
porter Bridge at Runcorn. No fewer than 57,177 inward and out- 
ward bound vessels passed through the several channels during 
1904. This figure does not include tenders, tugs, flats, fishing 
craft, and smaller craft than schooners. The return of vessels 
bound for the port of Liverpool during the year are interesting, 
and show an increase over 1903. The number of vessels 
reached 20,893, and the tonnage 11,801,735, whilst the out- 
ward going vessels numbered 20,281, with tonnage of 12,407,698. 
This return includes Garston, but does not include vessels bound 
to or from the Port of Manchester. The Manchester returns 
show a falling off for coastwise ships, out a slight increase is reported 
for the foreign-going ships. Three Parliamentary Bills affecting 
the Conservancy were promoted in Parliament during the Session 
1904, and each received Royal assent. The three Bills were the 
Great Central Railway Bill, to authorise, in/er a/ia, the construc- 
tion of railway works extending below high-water mark at Bootle ; 
the London and North-Western Railway Bill, to authorise, inter 
alia, an alteration in the line of approach, cut, or channel to the 
new dock at Garston, authorised by the London and North-Western 
Railway Act, 1902; and the Manchester Ship Canal Bill, to 
authorise, inter alia, the raising of the level of the water in the 
Canal between Eastham and Latchford, and the construction of a 
dam across the river Mersey near Warrington. 








In describing a new power station near Wabash, Ind., 
says the Railway Journal, a daily paper in that city indulges in 
the agence. | :—*The power house will be a place of miracles to 
the lay mind, which may then watch electricity sucked from the 
air at 370 volts and multiplied by 33,000 volts by processes which 
electricians know as phenomena, and not as science. The reason 
why isapparently beyond mortal ken, but the results satisfy the 
commercial purposes, and the tendency of the great mass is ‘to 
let it go at that.’ The transformer that by the power that is 
called ‘induction,’ for lack of a better name, will step up the 
number of volts, will be enclosed in oil, and the apartment walled 
in will have doors so that if it gets out of repair it can be easily 


6ft., and will be controlled at a safe distance by those in charge, 





Comment is needless, 


would have eventually found its way into the estuary of the - 


and safely handled. It will be dangerous to approach it within 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

"ug engineering industries are looking up in several departments 
and so are the iron and steel trades, there being more animation on 
‘Change in Birmingham this week than for some time past. A 
frmer tone is observable all round. Marked bars are £8, and 
common unmarked are £5 12s, 6d. to £5 17s. 6d. There is a good 
call for galvanised corrugated sheets at £10 12s, 6d. to £10 15s, 
The recent rise of 2s, 6d. in gas tube strip does not seem to have 
checked business, but rather to have improved the demand, con- 
sumers being nervous lest further advances should take place, 
The quotation is now £5 17s. 6d. for lots of 50 tons and upwards, 
and £6 for smaller orders. Black sheets, singles, are £6 17s. 6d. to 
£7, or 2s. 6d. better than when the month opened. Steel is firm 
and active. and sois pig iron. 

The strike of rivet makers in the Rowley, Old Hill, Hales Owen, 
Blackheath, and surrounding districts, which began about three 
weeks ago, has practically terminated, most of the employers 
having generously conceded the list prices claimed by the operatives, 
and which give an average advance of 15 per cent. upon the old 


—_— has been made to the National Society of Amalgamated 
Brassworkers and Metal Mechanics by Mr. W. J. Davis upon his 
recent visit of inquiry into the conditions of labour among the 
brassworkers and metal mechanics of Berlin. There are, he says, 
according to an official estimate, in the whole of Germany 50, 
brass and zine workers, and in Berlin alone 18,000 men above 
18 years of age are working in these trades, of whom 14,000 are 
in trades unions. The hours of work are 54 per week, and, 
in the case of youths between 14 and 16 years of age, it is 48 hours. 
Half an hour is allowed for breakfast and half an hour for dinner. 
The time for beginning work is 7 a.m., and for leaving 5 p.m., 
every day, including Saturday. There is no Sunday labour. 
There is a general apprenticeship system, and women have the 
same wages as men if they do men’s work, There is also a 
women’s trade union with 3500 members. Piecework is common, 
but overtime is exceptional. All men are employed directly by 
each firm, no man employing another man or young person, the 
result being that as the system of the employment of under-hands 
is non-existent, the proportion of skilled to unskilled labour is 
very large. Where possible, work is regulated on a share-and- 
share-alike basis. The total holiday in each year is eight days 
Dangerous and unhealthy occupations are regulated in much the 
same way as in Birmingham, *‘ but in some cases a greater obliga- 
tion is thrown upon manufacturers than at home.” Mr. Davis 
speaks in terms of very high commendation of the German 
hammered work, ‘This branch of industry,” he comments, 
“cannot fail deeply to impress the English visitor, and to make 
him a little jealous of its success in Germany, for the reason that 
it is not being done to anything like the extent in England.” 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The present position of the iron and engineering 
trades in this district is one of hopefulness. This much could be 
gathered from the feeling on the Manchester Iron ‘Change, but 
inquiry in other directions shows that this is confirmed by orders 
which are being given out privately. The attendance of both 
buyers and sellers is necessarily circumscribed on account of the 
holiday season, but a strong undercurrent is noticeable. A number 
of merchants have covered themselves for forward delivery in pig 
iron at about late rates ; but notwithstanding the large quantity 
going into stock they must have confidence that now the upward 
movement has commenced, and that there is a chance of its con- 
tinuance. This is very marked in Scotch brands, although local 
buyers do not seem inclined to operate at the advance, but makers 
are firm, and Kirklesshall being practically out of the market, 
English makes continue to tend upwards. 

There is, however, no particular change to note during the past 
week, although by the time this edition of THe ENGINEER appears 
Lincolnshire foundry iron will probably have advanced another Is. 
per ton. Meantime quotations are as follows :—Lincolnshire No. 3 
foundry, 493. 6d.; Derbyshire, 52s. 6d. to 53s. 6d.; Statfordshire, 
50s. to 503. 6d.; Middlesbrough, open brands, 55s. 1d. to 55s. 3d. 
Scotch: Gartsherrie, 57s.; Giengarnock, 55s, to 55s. 6d.; Eglinton, 
54s, 6d. to 55s.; Dalmellington, 54s, 6d. delivered Manchester. 
For delivery Heysham: Gartsherrie, 54s. 9d.; Glengarnock, 
52s. 9d.; Eglinton, 52s, 6d.; Dalmellington, 52s.; West Coast 
hematite, 57s.; East Coast, 55s. mixed numbers f.o.t, at works, 
In forge iron there is not much movement. 

Very little Derbyshire is offering, and Lincolnshire remains at 
463, 2d. equal to delivery Warrington. 

In finished iron there is a fair demand, and prices keep steady, 
bars tending upwards, Crown bars, £6 5s.; hoops, £7 2s. 6d. to 
£7 53.; sheets, £7 5s. to £7 10s. 

Steel products are brisk, and there are rumours of an advance in 
plates, but there is no confirmation in this centre, although, in 
view of present circumstances, it would not be surprising if it were 
so in other districts. One large contract for English billets has 
been put through here during the past week ata little over current 
rates, There. is still very little doing in foreign billets. Mean- 
time, makers of all classes are well booked up for some considerable 
time ahead. — billets, £4 5s. to £4 7s. 6d.; hoops, £7 5s ; 
boiler plates, £6 2s. 6d, delivered Manchester. 

In engineering and general work there is a fair business passing. 

Manufactu copper shows no change, and the demand 
remains steady. Sheets, £82 to £84 per ton; seamless tubes, 
10}d.; brazed, 10d.; brass tubes, 8d. ; condenser, 9d.; brazed 
brass, 9d. to 94d.; rolled, 74d.; brass wire, 7jd.; brass sheets, 8d. 
per pound, 

The coal trade, as usual at this season, is extremely dull, though 
on the Coal Exchange one merchant assured us there was a better 
demand for slack and engine fuel generally, probably as a result of 
the settlement of the wages question in the cotton trade. House 
coal is in a stagnant condition, and shipping demand is quiet. 
Best house coal, 18s, to 14s.; seconds, 12s. to 13s.; common, 9s. to 
10s.; steam and forge coal, best, 8s. 3d. to 8s. 9d.; best engine 
fuel, 78. 9d. to 8s, 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. to 
6s, 9d.; common, 5s, to 5s. 9d. at the pit. Screened coal, 9s. 9d. 
> = unscreened, 9s. 3d. to 9s. 6d., delivered Manchester Ship 
mt) . 

Barvow,—The hematite pig iron trade is much brisker this week, 
and it has been found necessary to put another furnace in blast at 
the Barrow works. It is probable that other makers will follow 
this example, and that, as the autumn advances, the output of 
‘ron will increase. Another furnace is likely to go in shortly at 
the North Lonsdale Works at Ulverston. Makers are better off 
for orders than they have been for some time. Prices are very 
steady at 57s, 6d. net f.o.b. for mixed Bessemer numbers, while 
warrant iron is at 57s. net cash sellers, 6d, less buyers. There is 
ho quoration for forge and foundry iron, and very little business is 
being done, Charcoal iron is in fair demand. 

The iron ore trade is rather better employed, although raisers 
are having to compete with Spanish ores, which, however, are 
quoted at 14s, 3d. per ton net at West Coast furnaces, as against 


9s. for native ores net at mines. Spiri ion is bei 
2 1 . Spirited exploration is bein 
conducted in various parts of Furness, with the eniant of finding 
new ore fields.j 
The steel trade is very busy at most of the works in the district, 


and orders are largely held for heavy rails and other classes of 


The rail mills have not been so fully supplied with orders 





for some time past, and it is now probable they will be kept fully 
employed for several months to come, The orders which have 
been booked are on foreign, colonial, and home account, and are 
likely to be followed by others. The value of heavy rails approxi- 
mates 105s, per ton net f.o.b., according to specification and sec- 
tion. There is rather better demand for light rails, but a poor 
trade is doing in tram sections. Shipbuilding material is in much 
better request, and the plate mills, which have been working short 
time for a couple of years past, are now on full time, and likely to 
remain so during the winter months. The fact is that new orders 
have been booked for very full deliveries forward, and the chances 
are that these orders will be supplemented by others. Merchant 
steel is quiet, and ordersare very few. Hoops are ingood demand, 
and tin bars represent a very steady trade. 

Shipbuilders are much busier on new orders, and are expecting 
to be much busier still on contracts of some importance which are 
pending. Marine engineers are also busier. 

Shipping is quiet. The exports of pig iron last week were 4042 
tons of pig iron, and 10,630 tons of steel, total 14,672 tons, in con- 
trast with 20,162 tons in the corresponding week of last year, a 
decrease of 5490 tons. The total exports this year have been 
514,179 tons, compared with 478,056 tons in the corresponding 
period of last year, an increase of 36,123 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE output in the South Yorkshire coalfield continues to be 
affected by the ‘feasts ” held in different localities, the principal 
of which since last week has been that at Barnsley. These holiday 
seasons are fully observed, and cause the pits to be set down for 
several days. ‘The inconvenience, however, is largely obviated by 
extra work done prior to the dates fixed for the events. The 
demand, both on account of the metropolitan and Eastern 
Counties, was considerably augmented towards the end of last 
week, and stocks at several of the collieries were largely drawn 
upon, There was also an improvement in local sales. The 
house coal trade gives evidence of hardening, although up to 
the present market quutations remain unchanged. Good hand- 
picked Silkstone coal is at 10s, 9d. to 11s. per ton, secondary 
sorts making from 93. to 9s, 3d. per ton. Barnsley thick-seam 
house coal, 9s. 3d. to 93, 6d. for the best and 7s. 6d. for the 
secondary qualities, at the pits, in owners’ wagons. 

Steam coal continues to be in active demand, the railway com- 
panies taking heavy deliveries, while a large tonnage is sent for 
the use of the fishing fleets at Hull and Grimsby. The basiness 
done on ordinary account, as well as for shipment to foreign ports, 
is fully maintained. Values for South Yorkshire harde remain 
firm at from 8s, to 8s, 3d. per ton at the pits, and in several 
instances 8s. 6d. per ton has been paid for supplies in the open 
market for immediate delivery. Derbyshire steam coal fetches 
about 7s. 6d. per ton. Slack and smudge for steam generating 
purposes is still being sent in large quantities to Lancashire as well 
as to the West Riding. Fine slack at the pit costs 2s. per ton ; 
nutty slack, 3s, to 4s.; good rough slacks from 5s. to 6s. 6d., and 
nuts from 5s. upwards. Coking slack and smudge are still being 
bought freely for supplying by-product ovens in various districts. 
The demand for coke is quite equal to the increased output. A 
good tonnage is being sent to Derbyshire and North Lincolnshire, 
where smelting operations are fairly active. Good unwashed 
smelting coke fetches from 10s, 3d. to 10s. 6d. per ton, good 
washed coke ranging from 12s. to 12s. 3d. per ton in owner's 
wagons at the pits. Best steel smelting coke, 23s. to 24s. per 
ton, the latter figure showing an advance of 6d. per ton on the 
quotation which has ruled for the greater part of the year. 

Several gas coal contracts have recently been settled. 
instance, where the weight required is about 200, tons, the 
prices obtained represent a drop of from 2d. to 3d. per ton, as 
compared with last year’s rates. This reduction is similar to that 
which has ruled recent contracts for gas coal. 

In the iron market affairs remain very much as previously 
reported. Hematites are quoted at 65s, to 66s. per ton for West 
Coast, and 61s, 6d. to 63s. 6d. for East Coast, They have been 
slightly weaker during the past fortnight; but there is now an 
inclination to stand out for higher rates. This, however, is not 
the season for buying largely, the attention of many firms, more 
especially engineering firms, being turned to stock-taking. The 
advance made by the Lincolnshire ironmasters of ls. per ton on 
forge and foundry iron, bringing the quotations to 44s. 6d. and 
48s, 6d. respectively, is maintained. Swedish irons of the better 
brands are at present very firm, and prices exhibit an upward 
tendency, 

There is a general improvement in the steel trades. More work 
is doing in shipbuilding yards, and this has resulted in orders for 
heavy torgings and castings, although the keen competition now 
prevailing materially reduces the profits. There is more doing in 
railway material, but what is ordered for home companies is chiefly 
for repairs and replacements. Some fairly good orders for wagons 
have come from the Cape and from India. A considerable share of 
the work on Japanese account has been placed in the Rotherham 
district. 

In the lighter trades of the city there is no great change to 
report, but the tendency, if anything, is towards betterment, The 
means of production of late years, more especially in the silver and 
plating trades, have been so largely augmented that’ what would 
have been considered brisk business a few years ago, is not 
sufficient now to keep the plant and the workpeople in full opera- 
tion. The cheapness of the sterling metal causes silver goods to 
be preferred, the difference between the prices of those and 
plated wares being now so small, compared to what it used to 
be. Not much is doing in the plating departments, but there 
is a fair demand for Britannia metal. The home markets, 
however, continue dull, the work which is now in hand being 
mainly on foreign account, and largely from South Africa and 
South America. 

The preparations for the reception of the Iron and Steel 
Institute in Sheffield next month are now rapidly approaching 
completion. A meeting of the executive was held on the 22nd 
inst., under the presidency of Colonel Hughes, when the recom- 
mendations and arrangements made by the various sub-committees 
for the entertainment of the visitors were considered and 
approved, The sum guaranteed up to date to meet the expenses 
is £6478 5s., and the donations promised amount to £152 16s. 


In one 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


PRACTICALLY all branches of the iron and allied industries are 
sharing in a revival of trade, and all round there is an unmistak- 
ably hopeful tone, which is strengthened by the optimistic reports 
that come from abroad, more particularly from the United States. 
Good orders have been secured during the last fortnight for Cleve- 
land pig iron, and now the makers are very well supplied with 
contracts, They are thus able to advance their prices, and they 
expect to be ee still higher prices next month, when the 
autumn demand will be at its best, and it is likely to be very brisk, 
because so little iron has been bought during the summer by con- 
sumers abroad, A good deal of the business in No. 3 Cleveland 
G.M.B. pig iron during the last few days has been done at 46s, 9d. 
per ton for early f.o.b. delivery, that having been the general 
quotation, but some firms have been securing 47s., and even 
47s, 3d. has been obtained for some brands, though Cleveland 
warrants have been easier this week than last, for 47s. 2d. cash 





has been the general price offered, whereas 47s. 5d. was paid last 
week. ‘The deliveries of pig iron on export account are now very 
good, better than they have been inany month this year, and next 
month will show a further improvement in this respect. No. 1 
Cleveland pig iron has been raised to 48s. 3d. per ton, and No. 4 
foundry stands at 44s. 6d. But it is somewhat less easy to secure 
the lower qualities of Cleveland pig, and the makers have put up: 
the quotations, No. 4 forge being now at 42s, 9d., mottled at 
42s. 3d., and white at 41s, 9d. The fact that consumption is cur- 
tailed this week by the holidays at the works on Teesside does not 
tend to weaken the market, for it comes as a matter of course, and 
is to some extent counterbalanced by brisker shipments. 

The much-desired improvement in the hematite iron trade is 
fully maintained, and prospects are good. Consumers, who have 
been holding back, are now purchasing rather freely, and they 
must go to the producers, as there is very little to be obtained 
outside their hands ; in fact, the stock in the public stores is only 
a few hundred tons. In the circumstances, makers should be 
realising higher prices than are being paid. The figure for mixed 
numbers is 55s. per ton, and for No. 4 about 5ls. Rubio ore is 
becoming dearer, as the demand has yor and the Spanish 
mine-owners, taking note of the rise in hematite pig iron prices, 
are raising their quotations for ore. Thus merchants have to 
quote 15s. 9d. per ton, ¢.if., for early delivery, and 16s. for 
forward. 

One indication that trade is improving is seen in the statistics of 
the exports of pig iron from the Cleveland district. They have 
been unsatisfactory all this year, and, in fact, ever since the 
‘‘gamble” in Cleveland warrants began last October; indeed, 
they have been slacker than in any of the last ten years ; but now 
they are steadily increasing, and exceed those of any month this 
year. Makers are thus we the custom of some of the 
markets which they lost when the ‘‘ gamble” led to consumers 
going elsewhere for cheaper supplies. liveries to Scotland have 
increased very considerably, and there is more going also to over- 
sea markets. This tends to strengthen the position of makers, 
who expect to have to report still brisker shipments next month 
and in October. Up to 23rd the exports reached 70,412 tons, as 
compared with 61,197 tons last month, 65,855 tons in August last 
year, and 67,494 tons in August, 1903. 

It is not satisfactory, however, to report that the stock of Cleve- 
land pig iron continues to increase in the public warrant stores, 
and it may be taken that the production in the district must be 
still in excess of the requirements. Connal’s on 22nd inst. reported 
that they held 497,991 tons of No. 3 Cleveland iron, 60,141 tons of 
No, 4 foundry, and other pig iron deliverable as standard iron ; 
and 1010 tons of pig iron not deliverable as standard iron; the 
total being 559,141 tons, and the increase this month has been 
20,665 tons. The stock of East Coast hematite pig iron in the 
public stores continues at 300 tons. 

The dividend for the ordinary shareholders in Bolckow, Vaughan 
and Co., Limited, for the year euded June 30th last, will be 5 per 
cent per annum, which is the same as has been distributed each 
year since 1901. The company have never missed paying a dividend 
since the concern became a public limited one in 1864, and the 
capital is now three and a-quarter millions. In the last balance 
sheet their properties are valued at £3,750,455, their investments 
reach £75,465, and the stocks at June 30th were valued at £572,141. 
During the past year the directors have spent over half a million 
in extending their works, viz., £567,563 on new collieries, new 
blast-furnace plant, electric installations, kc. Of that amount 
they have charged £511,367 to capital account, and take £56,196 
from the year’s profits. The sum charged to capital account is 
mainly the outlay on the new Dean and Chapter and the Leasing- 
thorne collieries, and the new blast-furnace plant at the Cleveland 
Ironwcrks. They can now raise over two and a-half million tons 
of coal per annum, 

The directors of Richard Hill and Co., Limited, Newport Wire 
and Rolling Mills, Middlesbrough, report a profit for the year 
ended June 30th of £13,155, and recommend a dividend to the 
ordinary shareholders at the rate of 3 percent. per annum. They 
state that during the year prices have been low, and competition 
in some departments very keen, but they are able to report 
improved prospects for’the current year; in fact, they already 
have orders on the books which will yield a satisfactory profit for 
the year. 

The demand for manvfactured iron and steel is increasing very 
satisfactorily, and works are more actively employed than they 
have been for the last three years. But at Middlesbrough and 
Stockton almost all the finished iron and steel works are laid off 
for the local holidays, which are always observed at Stockton races. 
The demand for bars is brisker than for a long time, and producers 
are so well off for contracts that there is every reason to believe 
that at their next meeting the manufacturers will announce an 
advance of at least 2s. 6d. perton. It is held that the condition 
and prospects of this branch of trade fully justifies such a rise. 
The quotation for iron bars is £6 7s. 6d., and for steel bars £6 5s., 
both less 24 per cent. f.o.t. Business in shipbuilding materials is 
exceptionally strong, and though the works are running as fully as 
they can, they have some difficulty in keeping the shipyards sup- 
plied with what they need. It is considered rather strange that 
the syndicate has not ere this advanced the quotations, which 
have, in fact, remained unchanged since January last. The 
present quotation for iron ship plates is £6 2s. 6d., and for steel 
ship plates £5 17s. 6d., both less 24 percent. The railmakers are 
well situated, and have contracts booked which will keep their 
mills in full operation for some months. From all districts both 
at home and abroad reports as to the condition of the rail-making 
industry are very encouraging, and more especially is this the case 
in the United States. It is expected that the strike at Messrs. 
Dorman, Long and Co.’s Britannia Steel Works, Middlesbrough, 
which has been in progress for several weeks, will very shortly be 
ended, as the firm and the representatives of their men have come 
together and are discussing the questions in dispute. Probably 
some of the points which cannot be adjusted by them will be 
referred to arbitration. The firm naturally did not see their way 
to pay as much for labour as they had to give prior to putting 
down so much labonr-saving machinery. 

Work at the shipyards is generally brisk, and a good deal of 
tonnage has been put into the water lately, while there has been 
more placing of orders, as the prices of new vessels are moving 
upwards, and there are better prospects for shipowners. The 
Wallasey Corporation have ordered two large ferry steamers for 
service on the Mersey from Messrs. Robert Stephenson and Co., 
Hebburn-on-Tyne. The question of wages at the shipyards has 
yet to be settled, but it is not expected to lead to any stoppage of 
work. The members of the Boilermakers’ and Shipbuilders’ Society 
have, however, decided against withdrawing their notices for an 
advance of wages, but they have been advised by their Executive 
to remain at work, certainly until after the next conference 
with the employers. 

The improvements and extensions at Seaham Harbour Dock are 
nearing completion. Indeed, the engineer reports that the new 
entrance will be ready for the use of vessels of moderate draught 
within six weeks. Both piers are practically completed, and a 
contract has been let for the erection of necessary lights at the 
pierheads. The dock entrance, gates and machinery are finished 
and now ready for use, but the full depth of the water in the 
entrance will not be available until the cofferdams are entirely 
removed, Seaham Harbour, with practically a new dock, will 
become a much more important place than it has been for the 
export of Durham coal. It may be expected that a large part of 
the coal raised from the new collieries in East Durham will be 
shipped there. 

The coal trade is steadily reviving ; there is now great activity 
in the demand for nearly all descriptions of coal, but more particu- 
larly for steam and gas coals. Coalowners just now have not to 
seek trade; in fact, they are rather pressed to execute the 
contracts that consumers offer. The latter are now very 
desirous of buying for forward delivery, and those who want coal 
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for early delivery find it rather difficult to meet with firms 
who can supply them. Trade is certainly good, the change 
for the better recently having been very marked, and 
prospects altogether are meager NS The figure quoted 
for best steam coal for early delivery is 9s. 6d. per ton, 
f.o.b., for the winter months 93., and one large contract, which 
will run over the whole of next year, has been placed at 93. 3d. 
The demand for gas coals for forward delivery is very brisk, and 
sellers who not long ago were quoting 8s. 14d., f.o.b., for best, and 
did a large business later at 83, 3d., are now asking 83. 6d. Prices 
for next year are not likely to be below those now ruling. Coking 
coal is steady at 8s. 6d. per ton, and coke is firm, as there is a 
strong demand both for export and for local consumption. The 
rice of medium coke is fully 15s, 6d. per ton delivered at Middles- 

rough furnaces, or equal thereto. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a somewhat quieter feeling this week in the 
Glasgow iron market. Only a moderate business has been done in 
warrants, and there has also been less demand for makers’ iron. 
There is, however, a general improvement in the state of business 
in the manufacturing branches. Advices from the Continent and 
America indicate a quiet state of trade, and it is reported that 
offers of American steel are being made in this district. 

Business has been done in Cleveland iron from 47s. 4d. to 47s. 2d. 
cash, and 47s. 7d. to 47s. 5d., one month. Scotch warrants are 
quoted 50s. 61.; Cumberland hematite, 56s. 3d.; and standard 
foundry pigs, 45s. 2d. per ton. The makers of pig iron are getting 
very busy, the furnaces turning out good supplies. Since last 
report an additional furnace has been put on Eglinton iron. There 
are now 43 furnaces making hematite, 37 ordinary, and 6 basic 
iron, the total of 86 furnaces thus blowing in Scotland comparing 
with 85 at this time last year. 

The prices of Scotch makers’ iron are generally firmer, and in 
most cases 6d. to ls. higher than last week. G.M.B., No. 1, is 
quoted at Glasgow 54s. 6d.; No. 3, 51s.; Carnbroe, No. 1, 55s. 6d.; 
No. 3, 523.; Clyde, No. 1, 57s. 6d.; No, 3, 52s. 6d.; Gartsherrie, 
Summerlee, and Calder, Nos. 1, 58s.; Nos. 3, 53s.; Langloan, 
No. 1, 60s.; No. 3, 54s. 6d.; Coltness, No.1, 663. 6d.; No. 3, 
53s. 6d.; Glengarnock, at Ardrossan, No. 1, 58s.; No. 3, 53s.; 
Eglinton, at Ardrossan or Troon, No. 1, 53s.; No. 3, 50s. 6d.; 
Dalmellington, at Ayr, No. 1, 55s.; No. 3, 50s.; Shotts, at Leith, 
No. 1, 58s.; No. 3, 53s.; Carron, at Grangemouth, No. 1, 58s. 6d.; 
No. 3, 53s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4653 tons, compared. with 4630 in the corresponding 
week. There was despatched to Canada 293 tons ; South America, 
99; India, 160; Australia, 338; France, 10; Germany, 260; 
Holland, 190; Belgium, 30; Spain and Portugal, 40; China and 
Japan, 116 ; other countries, 190 ; the coastwise shipments being 
2927 tons, compared with 2986 in the corresponding week of last 


year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 15,930 tons, compared with 9446 in the corresponding week, 
showing an increase of 6485 tons. 

There has been a good deal of business doing in the malleable 
iron trade. Towards the end of last week an intimation was made 
of an advance of 2s, 6d. per ton, and before the new price came 
into effect large sales were made at the old rates. The makers are 
reported to be now pretty well supplied with work. 

In the steel trade there is general activity. The competition 
has, however, been very keen for fresh work between the North of 
England and Scotlani, and it is stated that a good deal of 
trouble has arisen as to the varying prices quoted for some kinds 
of material. There is an agreement at present between English 
and Scotecb steelmakers affecting the prices of ship and boiler 
plates ; but it is felt that it should be extended to oiher articles 
of manufacture, and a movement is now in progress having this 
object in view. 

Makers of tubes report an active business, As is well known, 
there has been in the tube trade a lengthened period of cutting in 
prices, but it is felt, now that the works are getting filled up with 
orders, that an improvement may be obtained in rates. Recent 
inquiries from the East for tubes are very encouraging, and good 
orders are reported to have been placed for South Africa. 

One or two fresh orders are reported in the shipbuilding trade, 
but the sectional strikes pending in connection with this depart- 
ment continue to hamper the execution of the work. 

There has been a good business doing in the coal trade during 
the week. The shipments show a marked improvement upon those 
of recent weeks, a the demand for manufacturing coals is steadily 
increasing. Household sorts are in fair demand, both for home 
use and export. Prices of all kinds of coal are quoted without 
materiai alteration. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE decision of Sir Michael Hicks Beach in favour of the coal- 
owners’ contentions that the average prices of large coal justified 
a reduction to the minimum has n peacefully accepted, the 
justice of the award being evident. And now, as I stated last 
week, there appears to be a tolerable certainty that the end of the 
year will not be attended with any labour disputes, and, under 
judicious working, the Conciliation Board will be renewed. No 
doubt some would have the revival of the sliding scale principle, 
with modifications, to suit changed conditions; but under the 
administration of the Federation this is not likely, though no one 
ignores the tact that the scale gave twenty-five years’ prosperity, 
and greater tranquillity to the coal trade. 

Last week was not marked by any great activity in the coal 
trade, though towards the end prospects brightened a little. In 
a visit to Cardiff, Penarth, and Barry, business was reported in all 
quarters as bad, and the dry dock strike made matters worse. 
This was unfortunate, as the outlook in steam coal was clearly 
improving. Up to the present the strike continues, hampering 
business. Probably holidays have something to do with the pro- 
longation of strikes, as in the case of the Monmouthshire collieries, 
Lianhilleth and Risca, which continue. 

This week there is a fairly active condition of things prevailing. 
Freights are advancing, and prices of best steam are firmer, some 
business being done at 13s. As regards small steam, figures are 
receding, and sales are now effected for 8s, 6d., as much as 93, 
having been obtained a few weeks ago. There is an expectation 
at Cardiff that, as stems on paper are full to the end of the 
month, next month will witness a more decided change. On 
Tuesday the clearances of coal cargoes at Cardiff were limited to 
15, and consignments to coaling stations absent. 

Closing figures Cardiff on ‘Change this week were as follows :— 
Best steam coals, 12s, 9d. to 13s.; best seconds, 12s. 3d. to 12s. 6d.; 
seconds, 11s, 6d. to 12s.; drys, 11s. 3d. to 11s. 6d.; best smalls, 
83. 6d. to 8s. 9d.; best ordinaries, 83. to 8s. 3d.; seconds, 7s. 6d. 
to 7s. 9d.;inferiors, from 7s. 3d. Monmouthshire semi-bituminous : 
Best large, 11s. 9d. to 12s.; best ordinaries, 11s, 3d. to 11s, 6d.; 

seconds, 103. 6d. to 1ls. House coal: Best, 14s, 9d. to 15s.; 
best ordinaries, 12s, 6d. to 13s. 6d.; seconds and other kinds, 
10s. 6d. to 11s.; No. 8 Khondda, 13s. 3d. to 13s. 6d.; brush, 11s, 
to 11s. 3d.; small, 9s. 9d.; No. 2 Rhondda, 10s, to 10s. 3d.; through, 
8s, 6d. to 8s. 9d.; small, 7s. 9d. to 8s. Patent fuel, 13s. to 13s. 6d. 

The change of weather, prevalence of winds, and increasing cold, 


and the “‘ prophets” are of opinion that the long fine summer will 
be followed by a similar o!d-fashioned winter, which will tell 
favourably on this branch of trade. In that case a class of coal 
which is ranked as passably good, but not the best, may find 
customers. If a demand arises supplies will be forthcoming. 
There are tracts in Western Wales where virgin areas are yet 
obtainable. 

In the Swansea district steam coals were reported a shade firmer, 
with a sustained inquiry for anthracite at late figures. Chartering 
quiet, but rates to the North of France rising, tonnage being 
scarce. Latest prices: Best steam, 12s. to 12s, 6d,; seconds, 10s.; 
small, 6s. to 7s.; Rhondda, No. 3, 13s, 6d. to 14s.; through, 10s.; 
small, 8s. Patent fuel, 11s. 6d. to 12s., including tax. Anthracite: 
Best, 193.; second ——. 16s.; big vein, 12s. to 12s. 6d.; red 
vein, 9s. 3d. to 9s, 9d.; cobbles, 15s.; nuts, 16s, to 17s. 6d.; peas, 
lls.; rubbly culm, 53. 9d. to 6s.; duff, 3s. 9d. to 4s. Pitwood, 
19s. 6d. to 20s. Newport and Cardiff prices are 19s. 6d. to 19s. 9d. 

When in the Cardiff district, the other day, conversing with a 
sea captain who had navigated to every port in the world, he 
commented freely upon one of the latest introductions of tramp 
steamers, one without any pretensions to beauty of design, 
simply a huge square vessel, designed to carry 11,000 tons of 
coal, and which, I understand, was being refitted. For some ports 
this is expected to be a success, 

Monmouthshire coal for shipment at Cardiff and Barry gras 
buoyant. Newport notes busier house coal trade; small coals 
harder values ; little free coal available. 

Work has been resumed at Wattstown Colliery, and now the 
leading point of discussion in connection is, into whose hands the 
duty of distributing the Mansion House Fund should fall, The 
Federation is selected by some, the Miners’ Fund, apparently 
managed by Mr. Owen, by others. 

One of the subjects under discussion on Change, Cardiff, is the 
report of Mr. Consul-(ceneral Gurney on the trade of Marseilles 
during 1904, and his statements that German coal is replacing 
Welsh to a large extent. This is chietly for industrial purposes 
and bunkering. ‘‘ Speaking generally,” adds the Consul, ‘‘the 
position of the Welsh coal trade in the Mediterranean is such that 
strong firms only will be able to stand the strain and the lcsses 
that may be incurred in the competition with German coal.” 

On the other hand, it is suggested that this is a skilful Lit of 
“bearing.” Welsh coal is admittedly superior, the German being 
more friable. In times of industrial depression the cheaper may 
be made to suit, but this would be only temporary. Wales has 
abundance of cheaper coal than the best steam, and this may be 
worked more freely to counteract the rivalry. 

This week the Ebbw Vale Company has issued sixty summonses 
against workmen for abstention in July, and the cases, which are 
to be tried in September, will be heard with interest. 

Sidings have been put up by the Midland Railway Company to 
the new collieries in the Swansea Valley, Ynismedwy and 
Ystalyfera. 

Swansea last week showed an excess of 20,000 tons in exports 
and imports over the previous week. In patent fuel business was 
satisfactory, over 17,000 tons being despatched, 

In iron and steel a tolerable amount of business is being done. 
Dowlais keeps up its high averages in heavy rail, and Ebbw Vale 
and Blaenavon are active. The quantity of ore from Passage, 
Castro, and Bilbao, received by Blaenavon and Ebbw Vale a 
been large. Increased dumping is now showing itself. On two 
successive days this week 1270 tons of steel billets came to New- 
port from Liverpool, with 450 tons steel bars, and 500 tons pig from 
Harrington. Ebbw Vale, vid4 Newport, imported over 8 tons 
iron ore this week from Spain, and over 800 tons scrap iron came 
to Neith from London. Swansea’s importations included 672 tons 
steel scrap, 510 tons crop ends, 303 tons tin-plate bars, and 800 
tons iron ore. In tin-plates Swansea depatched 85,224 tons ; 
quantity ‘received from works, 76,734 tons ; present stocks, 180,867 
boxes. Most iron and steel industries in the Swansea Valley are 
busy. Baldwin and Co.’s blast furnaces continue a large produc- 
tion. In the district the make of steel bars is up to late figures, 
and at Ynyscydwin the improvements, now in an advanced state, 
are expected to double the make of tin-plate. Mannesmann 
Tube Works, as may be expected, are in full activity. 

Various industries are cropping up, and the old ones—copper, 
nickel, and spelter—doing well. Llaneily Steel Company are im- 
porting steel blooms freely from Workington—495 tons came in 
this week. 

Mannesmann Tube Company continue imports of steel ingots 
from Queensferry. 

It has been pointed out in this column that the abundance of 
aluminium in the shales of the Welsh mineral field should prompt 
the formation of an industry in these electric heat and force days. 
I note that Estler Brothers are now producing castings—Albedur 
metal—with a breaking strain of 12-14 tons per square inch, an 
elongation of 2 to 3 per cent., and a specific gravity slightly under 


ree. 

On ’Change, Swansea, mid-week, no quotations were given for 
Scotch or hematite. Middlesbrough pig shows a slight reduction. 
Pig iron was stated to be going upwards, and the effect of this is 
understood to have a bearing on prices of finished iron and steel, 
or will very shortly. 

Latest quotations are as follows:—Pig iron, Middlesbrough 
No. 3, 47s. 2hd.; Welsh bars, £6 2s. 6d. to £6 5s.; sheet iron and 
steel, £7 10s, to £7 12s. 6d.; steel rails, heavy, £5 5s. to £5 6s.; 
ight, £6 5s. to £6 10s.; Bessemer bars, £4 5s. to £4 63. 6d.; 
Siemens best; £4 7s. 6d.. Tin-plate: Bessemer steel coke, 12s. to 
12s. 3d.; Siemens coke, finish 12s, 8d. to 12s, 6d.; ternes, 22s. 6d. 
to 25s, 6d.; big sheets for galvanising, 6ft. by 3ft., by 30 g. per ton, 
£8 103. to 168 ios, 6d.; finished black plate, £8 12s. 6d. to £8 15s. 
Block tin is now at £149 17s. 6d., and as this, coupled with the 
price of steel, demands proportionate prices for tin-plates, sales of 
the latter are restricted. pper, £69 15s.; spelter, £24 17s. 6d.‘ 
lead, £14 2s. 6d.; Rubio, 14s, 3d., on a basis of 50 per cent. iron. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

AccOUNTS received during the week arding activity and 
demand in the iron and steel industries over here continue favour- 
able, and the dulness usually noticed and complained of in July 
and August has not been felt to any marked extent. 
A lively business is reported to have been done in pig iron on 
the Silesian market, sales during the past few weeks having been 
large, and the contracts booked reaching, ina ber of inst: i 
into the first quarter of next year. Although, officially, -the 
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quietness is reported to prevail in that department, but for rails g 
very brisk inquiry comes in, both for Government and private rail. 
ways. Underquoting has been the cause of dulness and irregular 
sales in the bar trade, and from the plate department similar com- 
— are heard. Prices for bars in basic vary a good deal. Jp 
ovember last year M. 108 p.t had been quoted, but after a while 
bars rose steadily until they reached M. 115 p.t., and at present 
they have decreased on M.110 to M.112p.t. It is not unlike} 
that even less may be paid later on, for one works in Rheinland. 
Westphalia is already reported to have sold bars at M. 107 p.t 
Iron bars are in strong request, and in hoops, too, a satisfactory 
business is done, export orders helping to keep the mills well 
occupied. The plate and sheet trade is in a somewhat unsettled 
state. Only plates for shipbuilding and structural purposes are jn 
ood demand. In tubes a fair trade is done, gas and water pipes 
ing in rising demand. Foreign orders are rather difficult to 
obtain, because competition is very keen. Employment in the 
locomotive and wagon building department continues satisfactory, 

Business in iron and steel in the Siegerland must be stated i 
have been moderately good. Pig iron is well inquired for, but 
quotations are low and leave little profit. On the whole, prices 
for raw and for finished iron are unsatisfactory, and many works 
are paying but a small dividend this year. The sheet mills that 
do not belong to the Plate Union appear to be worst off at 
present, whereas the plate mills, receiving a number of orders from 
abroad, are fairly independent with regard to home contracts, 

The following are the present list prices p.t. at works :—(ioog 
forge quality, M. 56; iron for steelmaking, M. 58 ; spiegelecisen 

. 67 to M. 68, free Siegen ; basic, M. 58-50 to M. 59; foundry 
fis. No. 1, and hematite, M. 67 to M. 68; foundry pig, No, 

. 63 to M. 64 p.t.; raw bars, M. 77-50; billets, M. 90; plates in 
basic, M, 92-50; Siemens-Martin plates, M. 5 p.t. more ; scrap iron, 
M. 40 to M. 52 and M. 60; old rails, M. 72 to M. 73; merchant 
bars, M. 128 ; rivet iron, M. 135 ; hoops, M. 123 to M. 125; heavy 

lates, M. 112 to M. 115; sheets, M. 112 to M. 114; wire nails, 

. 142-50 p.t. 

Several large orders have been obtained on the Silesian coal 
market in the course of last week, and prospects are fair with 
regard to the further development of the coal and coke trade, 

Also in Rheinland-Westphalia a pretty good trade has been 
done in coal, though in some instances the working hours had to 
be reduced at the ports. Coke is brisk of sale, 

The present condition of the Austro-Hungarian iron trade, as 
well as prospects for the autumn business, are satisfactory, and the 
tone is hopeful, the more so because the harvest in both countries 

romises to be favourable. Both bars and girders continue in 
ively request. On the 15th instant the prices for heavy plates 
have been raised 2 crowns p.t. A rise in price of about 5 per cent, 
was agreed upon for screws. 

A regular trade is done in coal and coke on the Austro-Hunga- 
rian market, output being equal to consumption. Large purchases 
in locomotive coal have recently been made by the Hungarian 
State Railways. 

Rather more strength has been shown in the Belgian iron trade 
this week than last, and occupation increases. Merchant iron is 
much more stiff than previously, and the demand for girders, 
especially from abroad, has improved. 

Belgian coalowners have abandoned the idea of advancing 
quotations for the present, although inquiry has been more lively 
than before. 

A quiet sort of business has been done on the French iron 
market, and the coal trade is irregular, being brisk in one district 
and languid in the other. Quotations are, however, fairly firm for 
the present. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market active, and for prompt shipment prices rule 
firm. House coal in better demand. The quantity of coal shipped 
for the week ending 19th inst. was 74,891 tons—foreign 58,640 tons, 
coastwise 16,251 tons. The imports for the week ending 22nd inst, 
were :—Iron ore, 29,270 tons ; pig iron, 500 tons ; steel bars, Xo., 
4537 tons ; scrap, 195 tons; cement, 366 tons ; slates, 120 tons ; pit- 
wood, 4918 loads, 

Coal :—Best steam, lls, 6d. to 11s, 9d.; seconds, 10s, 6d. to 
10s. 9d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 8s; 
colliery small, 7s. to 7s. 6d.; smiths’ coal, 9s. Pig iron :—Hema- 
tite warrants, 57s. f.o.b. Cumberland ; Middlesbrough, No. 3, 
47s. 24d. to 47s. 34d. prompt. Iron ore:—Rubio, 14s. 3d. to 
14s. 6d.; Tafna, 15s. 3d. to 15s. 6d. Steel :—Rails, heavy sections, 
£5 5s. to £5 10s.; light ditto, £6 5s. to £6 10s. f.o.b.; Bessemer 
steel tin-plate bars, £4 5s. to £4 6s. 6d.; Siemens steel tin-plate 
bars, £4 7s. 6d. to £4 8s. 6d.; all delivered in the district, cash, 
Tin-plates: Bessemer steel, coke, 12s. to 12s, 3d.; Siemens, coke 
finish, 12s, 3d. to 12s. 6d. Pitwood, 19s. 6d. ex ship. London 
Exchange telegrams :—Copper, £69 10s. to £69 15s.; Straits tin, 
£149 10s. to £150. Freights: Rates steady. 








Tue Institute oF SANITARY EnoingERS.—The following meet- 
ings will be held on Wednesday, September 6th, 1905 :—Election 
Committee, at 3.30 p.m. ; Organising Committee, at 5 o’clock p.m. 

ConTracts.—Additional ventilation to Cannon-street Railway 
Station has — obtained by adding twelve large Boyle's 
‘‘air pump” ventilators, with a diameter of shaft of 2ft. 6in. We 
are informed that these have been effective, and that the atmo- 
sphere is now much clearer than it was before these appliances 
were fitted.—The British Dredging Company, Limited, has placed 
an order with Messrs, F, Schichau, of Dantzig, for the construc- 
tion of an equipment of a ten knot twin screw “ Friibling’ 
dredger guaranteed to load herself with 900 tons of mud or sand 
in thirty minutes, and also having invited tenders for the construc- 
tion of a stationary bucket dredger, to dredge to a depth of 50ft. 
and lift 900 tons of material per hour, they have now accepted 
the tender of Messrs. L. Smit and Zoon, of Kinderdijk, Holland, 
for this vessel.—The Town Council of Wimbledon, the Stockport 
Town Council, and the Dublin Corporation have accepted the 
tenders of Messrs. Bennis for this firm’s mechanical stokers. We 
are informed by Messrs. Alfred Herbert, Limited, machine tool 
makers, of Coventry, that the Daimler Motor Car Company has, 
during the present year, placed orders with them to the value of 
£9000. The machines supplied comprise turret lathes and vertical 
and horizontal milling machines.—Messrs. Johnson and Phillips, 
of Old Charlton, have been successful in securing the contract for 
the complete power generating plant and high tension overhead 








Upper Silesian Pig Iron Convention has not yet been p ig 
for 1906, the office for sale of the above Convention has signed 
these contracts, together with the blast furnace works, and a pro- 
longation of the Convention may, therefore, be regarded as almost 
certain. There are next to no stocks in pig iron. Malleable iron 
is steady, and the finished iron trade has shown a fair amount of 
briskness during the week, The number of orders received in the 
hardware business is satisfactory. 

Activity in the Rhenish-Westphalian iron industry is fairly 
strong, and demand has remained lively in nearly all departments. 
In foundry fy ang requirements for the first quarter in 1906 
have mostly n covered al y, and consumers in mild 
steel have covered their demand till the end of the present year, 
No change in quotations has taken place. Consumption in the 
semi-finished steel trade must be regarded as ieeomalie, having 
lost nothing of its former briskness, The mills are engaged to their 
fullest capacity, and are, nevertheless, in many cases unable to 
meet requirements. Large stocks in scrap iron have caused the 
business in that article to show much weakness, and at the late 


transmission line for transmitting the energy generated over a 
distance of four miles, for Port Louis, Mauritius, which includes 
2700ft. run 34in, diameter steel water pipes and fittings, /° 
kilowatt single phase alternator with exciter, and wheel of 103 
brake horse-power ; switchboards, high-tension transmission line 
material, transformers, low-tension mains for street lighting, and 
incandescent lamp brackets complete.—The British Empire Motor 
Trades Alliance informs us that, as an indication of the progress 
of the British automobile industry, it may be stated that the 
British firm of White and Poppe, of Coventry, has just obtained 
in Paris an initial order for fifty White and Poppe motor engines, 
7-14 horse-power.—The Stirling Boiler Company, Limited, of 
Motherwell, has received orders for boilers from the Indian State 
Railways, the Cawnpore Tramways, and the Borough of ce i 
Electricity Works.—The Indian Railway Board has sanctioned the 
fitting of the two saloon carriages of his Excellency the Commander- 
in-Chief, the manager’s saloon carriage, and six first and second-class 
carriages, for service on the Karachi—Quetta run, with Stone's 
batteries for supplying electric power for fans and light on the 








has already begun to give a little movement to the house coal trade, 





sales of the Railway Administration, Cologne, very low prices were 
paid, The principal demand in girders having been covered now, 
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North-Western Railway, 
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BRITISH PATENT SPECIFICATIONS. 
sylected und Abridged bly JAMES D, ROOTS, MI. Mech. £. 


When an invention is communicated from abroad the name and address ¢) 
the Communicator is printed in italics. ; ‘ f 4 
When the abridgment is not illustrated the Specification is without drawings 
Copies of Specifications may be obtaaned at the Patent-Office Sale Branch, 25, 
Bouthampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the t of the complet 


ification. 
‘ ee persan may on any of the grounds mentioned in the Acts, within two 
of the date given at the end of the abridgment, give notice at the 
Office of opposition to the grant of a Patent, 


INTERNAL COMBUSTION ENGINES. 


96,527. December 6th, 1904.—IMPROVRMENTS IN ELECTRIC IGNITION 

"APPARATUS FOR INTERNAL CoMBUSTION ENGINES, August 
Eckstein and Herbert J, Coates, both of Peel Works, Adelphi, 
Salford, Manchester. 

The object of this invention is to obtain good and highly effective 
ignition sparks with the consumption of a minimum of energy, 
whilst at the same time avoiding any necessity of running an 
electric generator sychronously with theengine. The specification 
contains four diagrams, of which Fig. 1 shows the application of 
the invention to a single-cylinder engine. In this figure use is 
made of an unidirectional current, either of a uniform or variable 
character, which may he derived from a magneto generator or 
dynamo a, and whicb, whether uniform or intermittent, is fed into 
a condenser c of a suitable capacity, the latter being arranged to 
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be discharged suddenly through a primary winding d of an induc- 
tion coil or transformer ¢ by means of a timing contact maker or 
distributor f, which is operated by the engine so as to determine 
the periods of ignition at the sparking plug 2. Whilst the dis- 
charging circuit is open the condenser ¢ is being charged by the 
generator so long as it is at work, thereby storing sufficient energy 
to obtain a good ignition spark at the plug g when the discharging 
circuit is closed. The closing of the latter by the timing contact 
causes a sudden rush of current from the condenser ¢ through the 
primary winding d of the induction coil ¢, the winding being ot 
comparatively low resistance and inductance. This action gives 
rise in the secondary winding h of the induction coil to an 
instantaneous current of high voltage, which bridges the gap ‘ of 
the ignition sparking plug g, and so fires the charge in the cylinder. 
The discharge may be made whilst the generator a is still con- 
nected to the condenser c, and in such case a suitable resistance ; 
may be included in the charging circuit if desired so as to avoid 
short circuiting the generator when the timing contacts are closed. 
—July 27th, 1905, 


8919. April 27th, 1905.—IMPROVEMENT IN CONNECTION WITH 
IcNITING DEVICES FOR INTERNAL COMBUSTION ENGINES, 
Marquis Albert De Dion and Georges Bouton, both of 36, Quai 
National, Puteaux, France.—Date under International Conven- 
tion, 10th February, 1905. 

This invention relates to igniting devices for internal combus- 
tion engines, and has for its objects to decrease the spark of 
the primary current and to ensure the durability of the contacts. 
There are three figures. Fig. 1 is a diagram of the connections. 
The source of current 1 may bea primary or secondary battery 
ora magneto-electric machine, one of the poles being connected 
to the mass M of the motor. The other end of the primary 
circuit 2 of the induction coil is connected to a terminal 3 on 
the interrupter 4. The secondary circuit 5 of the coil is con- 
nected at one ena to the ignition plug 6 and at the other end 
to the mass M of the motor. At 7 is arranged a condenser, the 
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objects of which are to decrease the spark occurring when the 
primary current is interrupted and to increase the strength of 
the direct-induced current. Experience has shown that an 
increase of the capacity of this condenser does not result in a 
proportionate decrease of the spark when the primary current is 
interrupted, and that the condenser affects the spark only within 
harrow limits. It has been found that if there be arranged near 
the interrupter 4 an additional d % ted, on the 
one hand, to the primary circuit, and, on the other hand, to 
the mass M of the motor, the spark occurring when the primary 
circuit is interrupted is much weaker. Experiments have shown 
that the position of this condenser is of importance, and that its 
effect on the spark is the more pronounced the nearer the con- 
denser is to the interrupter, and for this reason the condenser 8 
is arranged in parallel with the terminal of the interrupter 3. 
The condenser mays however, be situated in any convenient posi- 
tion, provided it near the interrupter. The novelty of the 
invention resides in the addition of the condenser 8, which 
increases the durability of the contact-pieces of the igniting device. 





STEAM ENGINES AND BOILERS. 


16,096. July 20th, 1904.—IMPROVEMENTS IN AND RELATING TO 
DISTRIBUTING VALVE GEAR FOR VERTICAL STEAM OR OTHER 
ENGINES, Messrs, Cole, Marchent and Morley, Limited, of 
Prospect Foundry, Bradford; Herbert W. Morley, a director 
of the Company ; Adam Dobson, 27, Botanic-avenue, Belfast ; 
and Hugh R Ross, Adelaide Park, Belfast. 

This invention has reference to the arrangement of distributing 
valves and operating gear in relation to vertical compound engines 
used for saturated or highly superheated steam of, say, 450 deg. 

Fab. temperature and upwards. Piston drop valves are arranged, 

four th each cylinder, so as to work vertically in suitable chambers, 

thereby lessening wear, and allowing the rings to take their natural 
position on the circumference of the va_ve without being disturbed 
by the forces of gravity, and each valve is independently operated. 

The steam inlet valves are operated by excentrics through levers 

and release mechanism of the trip type. There are four figures. 

Fig. 4 is a section of the trip gear employed ; ¢ is the valve, 
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mounted on the spindle /, which has a square or rectangular cross 
section at g, and is extended so as to be secured to the dashpot 
piston i. Oa this square or rectangular part g of the spindle a 
sleeve ¢ is fitted, which sleeve can slide on the spindle. e rect- 
angular part of the spindle carries a die j, and the sleeve carries 
another die 4, which, by means of a spring /, is given a constant ten- 
dency to keep close to the spindle and thus engage with the die j. 
To the sleeve i a governor lever m is pivoted, with an extension 
at x arranged to catch the extensions ss of the die / at sucha time 
in the movement of the sleeve as may be determined by the speed 
and consequent position of the governor. The sleeve 7 receives a 
positive movement by means of the rocking lever o from an excen- 
tric. The gear operates as follows :—The sleeve i being in its 
lowest position, the die / is in a position toengage with the die j, 
the dashpot having closed the valve. The lever o now moves the 
sleeve, and lifts with it the spindle f and valve ¢ until by its move- 
ment the trip lever extension x comes in contact with the die, and 
by further movement disengages itself, releasing the spindle f 
from the sleeve, when the dashpot quickly closes the valve, and 
the dashpot piston 4, by means of the holes g, forms an air 
cushion, bringing the parts quietiy to rest.—July 27th, 1905. 
20,184. September 19th, 1904. IMPROVEMENTS IN AND CON- 
NECTED WITH FwuRNACES, William P. Thompson, F.C.S., 
M.I.M.E. — Communicated by Virgilio Matricardi, 37, Via 
XX, Settembre, Genoa, Italy. 
This invention has for its object more completely to consume 
the fuel employed in steam generators. The improvement consists 
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Fig.1. 


in inserting in a convenient position in the furnace, or in the path 
of the gases of ox tion, a refractory material adapted to be 
rendered incandescent, and so constructed or arranged as to divide 
the furnace gases into fine streams, and then reunite them in 








combustion and avoid smoke. There are twenty-three figures, 
Fig. 1 is a side elevation of a furnace with the tubes of a marine 
boiler of the reversed type; 1 repreeents the furnace grate, 2 the 
fire-bridge with an iron plate 3 at the end, and a door 4 for the 
supply a supplementary airwhich passes in the direction indicated 
by the arrow across all the width of the furnace. Ref:actory 
tubes 5, in a single piece or several pieces, ribbed internally, are 
inserted in the boiler tubes 6 of the boiler by the smoke-box, and 
project into the fire-box 7. The part of the refractory tubes 5 
outside of the boiler tubes 6 is closed at its end, but there are 
small holes, the total area of which is little more than that of the 
section of the tube. The gases of combustion pass through the 
little holes, meet in the middle of the tube, mingle, and are com- 
pletely consumed as they pass toward the exit. The refractory 
tubes may become incandescent over the whole or a portion of 
their length, and thus the radiating surface may be considerably 
increased. In addition, smoke is consumed, and the dust carried 
away by the current is reduced to a negligible quantity.— 
July 27th, 1905. 


GAS PRODUCERS. 


16,069. July 20th, 1904.—IMPROVEMENTS IN THE MANUFACTURE 
or Propucer Gas APPLICABLE BOTH TO PRESSURE AND Suc- 
TION PLaNts, Herbert E. Smith, 153, Hornsey Park-road, N, 

The object of this invention is to render the furnace partly re- 
generative, and to dispense with the steam pr other power for 
injecting the water vapour. In producer gas plants working above 
atmospheric pressure, the exhaust from a gas engine is utilised to 
inject saturated air into the chamber beneath the fire-bars of the 
generator, whereby the generator becomes partly regenerative, as 
the carbon dioxide, in passing through the incandescent fuel, takes 
up carbon, and forms carbon monoxide gas, In suction producer 
gas plant the injector may be dispensed with, and the exhaust 
with the water vapour may be allowed to be drawn in by the piston 
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of the gas engine. There are two figures, Fig. 1 showing the 
general arrangement of parts for passing the exhaust gases from 
the exhaust-box to the generator ; / is a pipe leading from the 
exhaust of the gas engine and entering the exhaust-box a; ¢ isan 
exhaust pipe to the atmosphere ; d is an outlet pipe leading into an 
annular space or chamber ¢; which communicates by a tube f pro- 
vided with an air valve at g, and opening into the atmosphere. 
The chamber ¢ is also connected by a tube A with the tube i, a 
valve being interposed at}. The tube i leads to the generator ; ¢ 
is a tube leading into the bell /, which is for the purpose of con- 
trolling the pressure of the flow of the mixture to the generator. 
By working a producer gas plant according to this invention, the 
steam at present passed into the generator for the purpose of cool- 
ing it and rendering clinkering practicable may be wholly or 
largely dispensed with, since the carbon dioxide from the exhaust 
of the gas engine takes its place in performing these functions.— 
July 27th, 1905. 


AIR PUMPS AND COMPRESSORS. 


19,777. September 14th, 1904.—IMPROVEMENTS IN AIR Com- 
PRESSORS AND Pumps, William Anderson, John-street Factory, 
Govan, Glasgow, and Robert Macgregor, 8, Balmoral-terrace, 
Tollcross, Glasgow. 

The object of this invention is to simplify such apparatus and 

lessen the cost, while increasing the efficiency by so constructing 

it that the outer drum is held stationary while the inner drum is 
also non-rotating, but has imparted to it a rolling motion. There 

are two figures. Fig. 1 is a longitudinal section and Fig. 2 a 

cross section. The inner drum A is actuated by means of a 

rotating shaft B extending concentrically through the outer drum 
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or casing A!, and having keyed or formed on it an excentric or 
cranked portion B!, which extends through a bearing in the inner 
drum A, so that by the rotation of such excentric portion of the 
shaft B an ever advancing point in the periphery of the inner 
drum A is maintained in contact with the inner surface of the 
outer casing A!, while the diametrically opposite point is that of 
the greatest depth of the crescent chamber C. To maintain the 
relative positions of the inner and outer drums A, A!, they are 
linked together by crank-pins D on discs D!, sunk into the covers 
A? of the outer casing A}. The radial vanes F, which divide the 
crescent chamber C and separate each inlet from the correspond- 
ing discharge passages may be fitted in sockets G in the stationary 
easing A! and project inwards through rockers H fitted in the 
inner drum. The inlet openings I and valves I’ are arranged in 
one of the end covers A2, and the discharge openings J and valves 
J1—of which only one is shown in each case—are arranged on the 
periphery of the outer casing A!, the discharge passages J? being 








—July 27th, 1905, 


highly heated surronndings, so as to obtain practically complete 


«connected to a common outlet J*.—July 27th, 1905. 
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ORDNANCE. 


18,261. August 23rd, 1904.—-IMPROVEMENTS IN RECOIL APPARATUS 
¥roR Guns, Lieut. Arthur T. Dawson, R.N., and George T. 
Buckham, of Vickers, Sons and Maxim, Limited, 32, Victoria- 
street, Westminster. 

These improvements are more particularly applicable to carriages 
and mountings for short guns—such as field gunsand howitzers—that 
have a relatively long recoil and are fired at high angles of elevation, 
There are three figures. Fig. 1 is a side elevation of a gun and its 
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mounting, and Fig. 2 is a sectional elevation. A is the gun, and 
B ‘the cradle in which it recoils. B! is the recoil cylinder, and 
B? B? are the return-spring cylinders. C is the trail, having bear- 
ings C! carrying the cradle trunnions C. B® is the carriage- 
wheel axle. C? is an arc or segment forming an integral part of 
the trunnion bearings C! on the carriage. The gun cradle has lugs 
B+ for carrying the recoil cylinder B! in such manner that the 
latter can revolve on its axis without moving longitudinally. The 
recoil cylinder is formed or provided with teeth gearing, with a 
worm B® on a transverse spindle B’ carried by a bracket on the 
cradle, This transverse spindle is furnished with a pinion which 
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engages with the toothed arc or segment C*, The pinion B® has a 
blank portion B! adapted to slide on the blank portion ¢ of the 
arc or segment. When the gun is elevated the blank portion of 
the pinion B® mounted on the transverse spindle B’ slides on the 
blank portion of the toothed arc C? until it engages with the first 
tooth, when the pinion B® commences to rotate under the influence 
of the teeth cl, causing the spindle B’ and the worm Bé thereon 
also to rotate, with the result that the recoil cylinder is displaced 
axially and the loose intermediate portion or sleeve %? of the 
piston turned into a position to diminish the flow of liquid 
through the orifices J‘ in the piston. The orifices in the sleeve b? 
of the piston, when at their greatest degree of opening with 
respect to the orifices in the portions /! 4° of the piston, allow 
of a certain length of recoil, but the orifices are automaticall 
reduced in proportion to the elevation of the gun, and the lengt 
of recoil diminished or cut off to a corresponding extent.— 
July 27th, 1905. 


VEHICLE WHEELS. 


September 13th, 1904.—IMPROVEMENTS IN RESILIENT 
HEELS, Louis Marchand, 28, Rue du Fresnoy, Roubarx, 
France. 

This invention relates to a wheel having curved resilient spokes 
Each of the resilient spokes is hinged at one of its ends to the hub, 
whilst its opposite end is movable and guided with regard to the 
tire in a radial direction; this arrangement prevents the spoke 
from bending alternately in two opposite directions, which 
frequently causes the collapse of the wheels with resilient spokes 
as before constructed. There are eight figures, Fig. 1 being an 
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elevation of the wheel. The hub 1 of the wheel is provided with 
three plates or cheeks 2, between whichare fixed six stays or distance 
pieces 3, To each of these stays are hinged the bent ends of two 
resilient spokes 4and 5. The outer end of each spoke 4 or 5 is 
curved inwardly as shown at 6, so as to bear on a semi-cylindrical 
support or brace 7, fixed to the rim or felly of the wheel. This 
rim comprises two concentric flat rings 8 and 9 connected together 
by an annular rib 10; the outer ring 8 is adapted to receive a 
solid, hollow, or pneumatic rubber tire, and the narrower inner 
ring 9 bears on the braces 7. Each of the braces is provided with 
a recess in which the ring 9 fits, and is fixed in place by means of 
a bolt, the nut of which is housed in a recess 14in therib10, The 
brace also comprises on its inner side projections 15, having faces 
parallel to the plane of the wheel in order to guide the ends of the 
spokes 4 and 5. These ends are pressed against the braces 7 by. 
the helical springs 16, bearing on the enlarged ends of the guide 


bolts 17, which are free to pass through the elongated apertures 18 
in the ends 6 of the spokes. When a heavy load ora violent shock 
acts on the axle the lower spokes bend outwards to a certain 
extent, whilst the upper spokes correspondingly become extended, 
whereupon the springs 16 yield under the action of the upper 
spokes and allow the latter to move away from the coresponding 
braces.—July 27th, 1905, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 





794,859. FUEL-CONTROLLING MEANS FOR INTERNAL COMBUSTION 
Motors, A. Gossé, Petit-Bourg, France.—Filed January 6th, 
1905. 


There are two claims to this patent, the nature of which is fully 
described by the second. A device for controlling the supply of 
fuel to the cylinders of internal combustion motors, comprising a 
valve box b communicating with a motor cylinder a, a seat s on the 
valve box, an inlet valve c guided in the valve box and adapted to 
engage the seat, a cam < raising at each stroke the valve « to the 
same extent beyond its seat, a cylindrical throttle slide valve 7 
concentric with the inlet valve c and movable in the valve box in 

















order to throttle all or part of the annular opening between the 
valve and seat uncovered by the inlet valve when it is raised, a 
sleeve g slidable on the valve rod d and made integral with the 
slide valve f, lugs 9’ g’ on one side of the sleeve g, a small lever / 
engaging the lugs of the sleeve g, a distributing shaft i arranged 
crosswise in the valve box and carrying the lever 4, an operating 
lever j keyed on the shaft i outside the valve box, means for 
rendering air-tight the openings through which the shaft 7 traverses 
the valve box, and a spring / keeping constantly the sleeve g in 
close contact with the lever k of the shaft i, substantially as 
described and for the purpose set forth. 


795,242, THREADLESS Nut AND Bott, H. J. Weiss, Birmingham, 
Ala.—Filed August 26th, 1904. 


ERLE) 





The nature of this invention is so fully shown in the illustration 

that no description is necessary. There are six claims, 

795,256. METHOD OF OPERATING MULTI-STAGE-TURBINES, 1. &, 
Dodge, Schenectady, N.Y.—Filed January 23rd, 1904. 

There are five claims to this specification. The fifth gives the 

gist of the specification. It rans as foilows:—The method of 

operating a turbine, which consists in dividing it into stages, dis- 
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charging motive fluid into each stage or shell under considerab!e 
velocity and at a pressure substantially the same as that in the 
shell, and permitting the same to rise until it is the same as that 
in the shell, and converting the energy of the motive fluid into 
useful work by means of relatively movable buckets. 


795,260. SreaAmM Borter SuprerHeEATER, F. J. Cole and H. B. 
Oatley, Schenectady, N.Y .— Filed June 3rd, 1905. 

Inner and outer superheater pipes extend longitudinally through 
the flues of a locomotive boiler. These pipes are connected at the 
ends nearest the fire-box, and the inner pipe is open at both ends, 
so as to form a steam channel which is directly exposed throughout 
its length, on both its inner and outer sides, to the heat of the 
superheating tube. An intermediate partition pipe divides this 
channel into inner and outer compartments. A steam delivery 
pipe is provided with a T-head partitioned into two chambers, one 
of which is open to the main steam pipe, and the other to the 
steam deliyery pipe, and a casing. or header is connected: to: the 


communicates with the inner compartment of the steam channel 
formed by the superheater pipes and with the supply chamber of 
the T-head, and the other with the outer compartment of the 
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channel and with the delivery chamber of the T-head. There aro 
ten claims, 


795,332. Cuimney, J. Broome, Bayonne, N.J.—Filed Se tomly 
26¢/, 1904. : 

There are eight claims to this patent, which is for an iron 

chimney, so constructed in sections that each section is complete 





in itself—that is to say, each iron section is provided with a ring, 
projecting inwards, and carrying the brick lining, as shown in the 
engraving. 
795,396. ELASTIC-FLUID TURBINE, O. Junggren, Schenectady, VY, 
—Filed April 29th, 1903. 
This invention is for means of adjusting the relative positions of 
the parts of a steam turbine, and so compensating for the results of 
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unequal expansion. A species of foot step is provided, adjustable 
by a hand wheel and screw. A hand, moving on a graduated seg- 
ment, is provided to guide the engineman, as shown in the 
engraving. There are ten claims. 

795,417. Excavatine Bucket, R. H. Postlethwaite, Sen Francisco, 
Cal.— Filed April 3rd, 1905. 








According to this invention, the links form an integral part cf 
the bucket. There are four claims. 


795,467. Evectric TerMiInaL Bonp, H. J. Wessinger, Duluth, 

Minn.—Filed April 15th, 1904. : 
This invention is well described by the single claim. In an 
electric terminal bond, the combination of opposite terminals 
provided with threaded apertures, externally threaded taper-bored 
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thimbles inserted in said apertures and engaging the threads 
thereof, solid correspondingly tapered plugs inserted in. said 
thimbles, means for effecting circumferential contact of said plegs 
with the corresponding thimbles, and a conductor of electricity 








superheater pipes and divided into two chambers, one of which 


connecting said plugs and integral therewith, 
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THE DYNAMICS OF SCREW PROPELLERS. 
By Professor Rowert H. Smit. 

‘Tue subject of screw propellers seems to provide 
perennial entertainment to engineers outside the classes 
who have perforce to design, to make, and to use them. 
To these latter classes they are continuously a cause of 
perplexity, astonishment, vexation, and disappointment. 

The only excuse offered for the present incursion into 
this vortex of confused discussion is that the intention is 
to conclude with a suggestion of actual constructional 
improvement. Whether this suggestion will be of prac 
tical value it will be for the naval architects and marine 
engineers to decide. It appears, at any rate, that the 
suggestion is new, or, if not novel, must be a revival of a 
proposal that has not hitherto had a fair hearing and has 
never been fairly put to the test. 

A very fewcomments upon what has appeared recently 
in THE ENGINEER may be desirable as preface. 

Some amateur students of hydrodynamics err very 
greatly in forgetting that the equation p + }pv? = 
constant does not represent any true law outside the limits 
of a steady stream flowing in a channel with fired walls ; 
that is, with walls which can neither do any work nor 
have any work done on them. If the walls do work on 
the flowing fluid that work has to be added—per proper 
unit of volume and of time or length of channel or other 
unit considered in the progress of the action—to the 
constant on the right-hand side. As it stands unmodified, 
the equation is the hydrodynamic law of a conservative 
system, that is, of a space whose total energy is neither 
increasing nor decreasing by integral influx or outflow of 
energy. The lamentable way in which automatic 
engineers forget the real physical meanings of their 
formulas is well illustrated by the fact that the sole 
popular engineering application of this formula is to the 
case of flow through frictional channels in which energy 
is being steadily developed by loss of gravitation potential, 
and at the same time steadily spent in doing work on the 
friction of the walls. For this case the formula is, 
of course, modified so as to give correct results; yet the 
letters published in Tue Enoinger show that many of 
the writers would like to apply it to working hydrodynamic 
machines without any modification at all. “ Hippocrate 
dira ce qu'il plaira—mais le cocher est mort ;” doctors 
may flourish equations which they do not understand as 
much as they please—but the true .aw of conservation 
will stop the machine if it goes on working without being 
fed with new energy. 

In the issue of May 26th, Mr. J. Batey infers from 
Rankine's declaration of 1865 that “the best propeller 
is one that drives the least water astern at the lowest 
velocity,” that the “ perfect screw drives no water astern 
and therefore with no velocity.” Passing over the 
embarrassing substitution of “least” for “greatest,” 
which is probably accidental on Mr. Batey’s part, could 
any inference be more astonishing? The ship's resistance 
is prescribed and it equals M S, so that M and S can only 
vary inversely to each other; if S be diminished, M must 
be coneesataly increased. But the kinetic energy 
involved in this momentum is 

} M8? = (M8)? _ Prescribed constant. 
. * —_— M , 
and the only way to reduce this loss is to increase M. 

Here it is interesting to note that Rankine’s paper in 
Tue Encinegr of November, 1866, as quoted in the issue 
of August 4th of this year, just doubles this kinetic loss. 
The error is probably due to the fact that people had then 
hardly got out of the old fashion of measuring the energy 
of motion by vis viva, or M §8?, instead of by } M S?, 
which is the true kinetic energy. 

« It is worth putting down the calculation for the sake of 
a very simple graphic construction for the efficiency 
which the writer has not seen given elsewhere. 
Equation I.— 
R = prescribed ship resistance necessary direct 
propelling force repelled mass per second 
x new backward velocity of this mass = M 8 
= pA(V+58)5, 
where p = mass per unit volume of water, A = cross- 
sectional area through which the repelled stream passes, 
and V = speed of ship, and M the mass repelled per 
second with the newly impressed sternward velocity S. 
_ Tt should here be carefully noted that there is involved 
in this the assumption that the water which is taken 
through the propelling machine has zero fore or aft 
velocity before its entrance into the machine. This does 
not at all mean that it retains such zero velocity until it 
reaches and actually touches the propeller blades, or 
comes under their direct impulsive influence. 

It means that the ship is steaming through quiet 
water; or that, if its progress is against, or along with, a 
current, everything is measured relatively to that current 
—both momentum and velocity of kinetic energy. V is 
the speed of the ship through the current, measured rela- 
tively to the water of the current and not relatively to 
the earth. But the new velocity S may be acquired long 
before the water repelled by the propeller-blades actually 
reaches these blades. To illustrate from the analogy of a 
fan or of a centrifugal pump, suppose that the “ suction ” 
and “ delivery” pipes are of the same area ; then evidently 
there is the same velocity of passage through these two 
pipes. [In the case of the fan there is a small rise of 
pressure, and therefore of density, and a corresponding 
small decrease of velocity in passing from suction to 
equal-sectioned delivery, but the change is so small as 
not to affect the question materially.| The velocity of 
delivery has been wholly acquired before arrival at the 
blades of the pump. It is acquired through the down- 
grade of pressure from the atmospheric pressure oi the 
reservoir (plus or minus any water head in the suction- 
pipe) to the partial vacuum pressure maintained behind 


the fan or pump blades by the dynamic action of these 
blades. The work of acceleration up to this intake 
velocity is directly done by the atmosphere which 
pushes the air or water into this vacuum; but 








it is eventually done by the fan or pump which 
has to do the same amount of work upon the atmosphere 
at the other end of the circuit, z.¢., at the far end of the 
delivery. This is the scientific answer to the inquiry as to 
“Elusion of Instantaneous Acceleration’”’ made in the 
leading article in THe Encinegr of 24th March. As 
pointed out in that article, no instantaneous integral 
acceleration occurs in any of these machines, fans, pumps, 
or propellers, nor indeed in any place in Nature. So far 
as principle and general outline of action are concerned, 
there is no mystery whatever about the matter. The 
same accelerative work is done in the same way in the 
suction or supply part of every pumping machine, whether 
of the piston, rotative, induced jet, or any other type. 
There may be in many cases considerable obscurity as to 
the exact shape and varying sections of the stream lines 
along which this acceleration in the supply occurs. For 
instance, what practical or mathematical engineer has 
ever been able to work out the stream lines of the passage 
past the multitudinous forms of supply and delivery 
valves in use or through the ports and bends whose 
shapes vary only in the degree of their utter badness from 
the point of view of hydrodynamic efficiency? All that 
we do know certainly is that the lines of these valves and 
ports are commonly designed without any reference to 
the shapes, good or bad, of the fluid stream lines that they 
compel. Until the actual stream lines throughout the 
length of the intake can be definitely determined, it is 
impossible to see how exactly the acceleration up to the 
final inlet velocity is distributed. The precise mode of 
action from point to point remains obscure. But if by 
measurement we discover the actual pressure at entrance 
just before reaching the propelling blades, then with a 
speculative allowance for frictional and viscosity losses, 
we can calculate this entrance velocity. 

Be it observed, however, that this entrance velocity 
produced by the lost head down to the entrance pressure 
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DIAGRAM OF IDEAL EFFICIENCY 


is not necessarily in the direction of the useful working 
effort of the propelling blades. Practically it can never 
be so in any form of rotating pump, any more than it 
is so in a turbine. In the case of a ship propeller, it 
is certainly not axial, and its amount, therefore, is no 
direct indication of that of the direct axial discharge 
velocity S. Clearly, its magnitude may be many times 
that of S. 

For a prescribed ship resistance R and a specified 
cross-axial section A of the repelled stream, Equation I. 
is a quadratic for the calculation of the discharge speed S. 
There are two mathematical solutions, but one only has 
application to the ship problem : it is 
Equation II.— : 

‘ b.4 4K ) 

S 2 | 1 + PAV? 1 j 
from which the mass repelled p2r second may, if desired, 
be calculated as M = rf 


From this Equation IL. it is apparent that so long as 
the ship resistance R remains in the same proportion to 
V?, the axial discharge velocity S varies in constant 
proportion to V, the speed of the ship. If R in- 
creases more slowly than V2, S increases more slowly 
than V; and if R increases more rapidly than V?, 
the required S increases more rapidly than the 
speed. If throughout any range of speed R remains con- 
stant, as is nearly the case for a considerable range beyond 
the “critical speed” in Mr. Yarrow’s recent interesting 
trials, then S diminishes with increase of V throughout 
that range. [This is easily proved by taking the differ- 
ential coefficient of S with respect to V.j 

The rate at which work is done entiag in propelling 
the ship is RV = MSV, and the rate at which kinetic 
energy is generated in repelling the mass M per second 
backward is 4M 8, calculating only from the necessary 
axial component of the “delivery” velocity. The ratio 
4MS?/MS V =4S/Vis the minimum ideal inefficiency 
inseparable from the method of driving ships forward 
by thrusting backwards on the water. It yields the 
following measure of the 

Equation ITI,— 

4 


Ideal maximum efficiency = 34 ore. 


pA V? 





This may be represented graphically by the very simple 
diagram above. With a common centre two opposite 
circular quadrants are drawn with radii equal to 1 and 2. 
Along a tangent to the smaller quadrant is plotted from 
R 

pA ae 

From the point s, obtained by this plotting, a line is 
drawn through the centre cutting the two arcs in e and 
E. Then the efficiency of Equation III. is Ee. The 

/® 
A/ Vv” 
long as R varies at V? this efficiency remains the same, 
The plotted height is inversely proportional to / A, and 
the diagram exhibits very graphically in what manner 
this efficiency is increased by increasing A, or the cross- 
axial section of the repelled stream of water. For any 
one shape of the section, such as the circular, 4 A is, of 
course, proportional to its diameter or other lineal cross 
dimension. 

It is not possible to assert that this calculaticn has any 
extremely near practical importance. The whole of the 
discussion in THE ENGingeR this year has been devoted 
to the question—how does the propeller drive the ship? 
But the really difficult, mysterious, and extremely 
important question is how does the propeller waste 
energy without driving the ship? Calculations made by 
the writer show that in many cases more than 50 per 
cent. of the actually indicated engine power cannot be 
accounted for by the sum of engine and thrust block 
friction plus skin and wave resistance of the ship. The 
late Mr. Froude said that no more than 40 per cent. of 
the power was commonly spent in usefully overcoming 
the ship resistance. 

The question cf what becomes of the rest is of immense 
importance, because if it could be saved, a saving of at 
least 30 per cent. of fuel and coal bunker capacity would 
be possible. Only a small proportion of this loss is 
accounted for by the above} MS*. If Rankine’s slip of 
the pen in putting this down as MS? has had any real 
effect in making marine engineers imagine that their pro- 
pelling machines have any efficiency worth speaking 
about, that would be greatly to be regretted. 

“Superintendent Engineer” speaks very positively 
about the actual existence of what he implies is a very 
large value of S. Although “cavitation,” or partial 
vacuum, on the forward surfaces of the propeller blades 
almost certainly exists in greater or less degree under al] 
circumstances, this does not in the least supersede the 
necessity of the M Sas an abutmentthrust. The simplest 
way of viewing that point seems to be to remember that 
this cavitation vacuum exists between the propeller and - 
the stern hulk of the vessel, and whatever advantage 
might apparently be derived from the lack of sternward 

ressure on the front surfaces of the propeller blades is 
ost by the equal lack of forward pressure on the stern 
hulk of the ship. 

It is possible that this vacuum may die away even in 
the narrow space between the two in an upgrade of 
pressure towards the hulk; from the probable curvature 
of the water stream ‘lines here some upgrade of pressure, 
although a small one, very likely exists here. But this 
would hardly affect the matter, because the water close to 
the hulk would in that case be practically dead water to be 
carried and driven along with the ship as if it were itself 
part of the hulk. The actual magnitude of S is not, how- 
ever, directly proved to be great. ‘Superintendent 
Engineer” asks us to observe the immense back flow of 
water easily visible when a ship is moored fast 
and its paddles or propellers rotating; but this observa- 
tion is quite irrelevant. The present writer has spent a 
great many hours in watching the progress of the flotsam 
both inside and outside the apparent limits of the wake- 
stream from the propeller in ocean and Channel steamers, 
and, although there was usually clear evidence on the 
surface of a real backward 8, yet this was not always so, 
and the apparent magnitude of S was never large. Of 
course, the relative speed at which such flotsam recedes 
from the vessel is great, but that is(V +S). Itis also 
to be remembered that one can only observe the surface 
water, and it is probable that the backward under-current 
is much greater than on the surface. 

It is clear that the action of the propeller must to a 
very considerable extent modify the stream lines around 
the ship, and thus influence the wave resistance, and to a 
smaller degree the skin resistance of the ship. It is con- 
ceivable that under certain conditions it might lessen this 
resistance; but the normal result of the propeller dis- 
turbance seems probably an increase of it. Is it not 
regrettable that the intake of water from round about the 
stern hulk into the propeller should be left absolutely 
without any guidance of any kind? Such lack of guidance 
at entrance into the working machine must inevitably 
result in unnecessary eddy-making, and alsoin the arrival 
of the water at the blade edges in directions deviating 
from the most economic proportions. What may be 
termed the inside surface of the intake channel is the stern 
of the hulk; but its lines are designed mostly without 
reference to true guidance into the working machine: 
they are modelled on the lines found to give 
least hulk resistance when the ship is towed at 
the bow and is unhampered by obstructions such as 
a propeller at the stern. The outside of this intake 
channel has no prescribed boundary. In no other 
hydraulic machine in existence is the inlet channel left so 
completely to form itself-at its own sweet will, or in 
obedience to “natural laws” in contradistinction to 
artificial restraint. The essence of all good machines is 
to artificially restrain the motions of its parts along most 
economic lines, and this fundamental law of machine con- 
struction is completely neglected in ship propulsion by 
screw propellers. 

What are the best guiding lines up to the front edges of 
@ screw propeller is a difficult problem of design far 
beyond the scope of this article. It is one which thie 
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writer hopes may engage the attention of marine experts 
in future years, but which will not be settled by a. single 
theoretical investigation nor by a single experimental 
research. 

The delivery side of the machine is equally without 
guidance. It would be hard to say if this results in 
greater loss than the want of inlet guidance. What is 
certain is that the loss must be immense. The most 
elementary mechanical consideration of the thus unguided 
propulsive action of the screw blades shows that the 
velocity of delivery must have a large component that is 
not axial; and the first half hour of observation over the 
stern of an ocean steamer shows anyone, with eyes in his 
head, that this is the actual result. The whole of this 
transverse component of discharge velocity represents 
pure unnecessary waste of kinetic energy. If the angle 
which the discharge velocity makes with the axis be 
called 5, then the kinetic energy thrown. away in the 
wake-race is increased from the necessary } M S?in the 
ratio (1+ tan’5). If 5 be 45 deg., it is doubled; if 5 be 
60 deg., it is quadrupled ; if 3 be 75 deg., it is multiplied 
14-fold. If S, T and C be the axial, tangential, and 
centrifugal components of this discharge velocity, then 
the kinetic energy abandoned in this discharge is greater 
than that essentially necessary in the ratio— 

T+ C 
Ss " 
whereas the useful propulsive thrust remains propor- 
tional to S only. 

Suppose that it were found to be desirable for the 
mechanical efticiency of the machine as a mere driver of 
water that the discharge at the delivery tips of the blades 
should have these components in the proportions S, T, 
and C, then if this discharge were received into properly 
designed fixed guide channels which deflected the whole 
velocity + S* + T? + C? into the backward axial direc- 
tion, then the useful propulsive effort would be propor- 
tional to this whole velocity, instead of simply to S alone. 
That is, you can reduce your expenditure of kinetic 
energy in the wake to the scientifically essential propor- 
tion, and yet discharge your water from the delivery tips 
of the blades at any radial and tangential angles you may 
find desirable for the good working of the machine, if you 
will only discharge into a fair-lined exit channel defiect- 
ing the whole into parallelism with the path of the ship’s 
motion. 

So far as the writer of this article has studied the 
problem, it would not be possible, with screws as commonly 
designed, to get the desired propulsive effect without the 
blades imposing upon the water a tangential velocity. It 
may not be wholly imposed on it by direct contact during 
their passage; it may be partially, or even under possible 
conditions wholly, imposed indirectly during approach to 
the blades along the supply stream lines. But it would be 
silly to suppose that the water at any instant in contact 
with any part of the blade surfaces, front or back, had any 
relative velocity normal to the blade. The whole relative 
velocity of the water actually touching must be parallel 
to the blade surface, and that of water passing near the 
surface must be more or less approximately parallel to it. 
The “absolute” motion of the blade is at every point 
along a helical path with velocity prescribed by V and the 
revolutions per minute, and the absolute velocity of the 
water equals this compounded with a velocity parallel to 
the blade. This relative velocity may under certain 
critical conditions be zero on either surface, back or front; 
that is, there may be masses of dead water carried round 
adhering, so to speak, to either back or front of the blade. 
Under other critical conditions of speed the tangential 
component of relative water velocity may just counter- 
balance the tangential component of absolute blade 
velocity. But away from such special and critical condi- 
tions, there must be tangential velocity, along with which 
must be generated centrifugal acceleration. This sets up 
outward radial currents, or radial components of velocity. 
The general direction of relative flow over the sternward 
faces of the blades is from near the boss at the forward 
edges towards the tips at the back edges. The chief 
supply streams must enter along the inner or more 
central parts of the cutting edges, little, or perhaps no, 
supply entering near the outer tips. Thus along the 
approach stream lines there is inward radial component 


’ 


of motion, and along the back surface of the blades out-| 


ward radial components. Beyond certain critical rotative 
speeds co-ordinate with the corresponding travelling 
speed, these tangential and radial components-of velocity 
must increase rapidly with the speed; and the critical 
speeds are probably low in all common forms of screw 
propellers. 

It is in the abysmal depths of the vortices so arising 
that, acccording to the belief of the writer, are swallowed 
up the enormous losses of energy that are known to 
occur, but which have never been measured or calculated. 
The vortices are probably quite unavoidable, but their 
kinetic energy may be recovered and utilised by improved 
design. 

It may be utilised in either of two ways :—(1) By 
deviation, as already suggested, of the flow from the 
direction in which it leaves the blade-edges into parallel- 
ism with the axis ; and (2), along with (1), by diminution 
of the magnitude of the velocity after it has left the 
blades by discharge through a channel of tapering section. 
This second method leaves not only the direction but 
also the velocity-magnitude of the discharge from the 
blades to the free choice of the designer of ‘the propeller 
and of the engine. As in the evasé discharge from a 
high-lift centrifugal pump, the high velocity and kinetic 
energy of discharge from the moving machine is con- 
verted into pressure energy or “head.” The MS as it 
leaves the propeller blades is insufficient to provide the 
desired R, or propulsive effort, needed for the speed of 
the ship; but the forward pressure on the walls of the 
fixed evasé discharge tube due to the extra pressure 
created by the widening section and the consequent 
diminution of velocity and of kinetic energy, makes up 
the deficiency in R, and ‘gives the prescribed R with less 
kinetic expenditure in the final } M S82. 


We have now arrived at the idea of a propeller with 
guided inlet channel and guided exit channel for the 
water. The guidance will be.the more complete by the 
insertion of guide-blades between the walls of the guid- 
ing channels. The whole machine has become an 


working blades, are capable of as strictly scientific design 
as are those of a high-class turbine or of a Reynolds- 
Mather or a Sulzer high-lift centrifugal pump. 
water is everywhere artificially constrained to follow the 
paths of mechanical efficiency ; it is no longer violently 


tossed and swirled at the mercy of the wild tyranny of | 


the free ocean. In a word, the propeller becomes a civilised 
machine, and drops its character of a barbaric warrior 
fighting rudely and blindly with Nature's stormy forces. 
But, finally, now that the propeller machine is enclosed 
in a casing rigid with the ship’s hull, there is evidently 
no reason why it should remain outside the fair lines of 
the skin of that hull designed to minimise ship resistance 
in accordance with the laws established gradually by 
nearly a century of practical trials and theoretical and 
experimental research. Outside these fair lines it is cer- 


tainly a great disturber of the economic stream lines, to | 


procure which is the sole object of the design of these 
lines. If withdrawn inside the hull its intake and its 
discharge must still be reckoned with as greatly in- 
fluencing these stream lines; but its body, at least, is no 
longer an obstruction. If this body be taken inside, there 
are at once removed practically all restrictions as to the 
design of that body. The problem of its design becomes 
simply that of producing the most efficient high-pressure 
pump to produce specified results under the conditions of 
greatly varying load and greatly varying travelling speed 
of ship. 

This leads us back ultimately to the idea of the jet- 
propeller, and it may be said that this idea has long since 
been tried and failed; also that the experiment of the 
propeller set in a fore-and-aft tunnel along the keel of the 
ship has been tried and failed. 

But there may be little hesitation in declaring that 
these systems were never subjected to fair trial; that 
there was no persistence in trying improved forms after 
the failure of the first designs. Rankine said nothing 





enclosed one, and its various parts, fixed guides and | 
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| perimented upon. Steam turbines, combined with high- 

| lift compound centrifugal pumps and multiple intakes 
and stern jets skilfully distributed in groups, seems to be 
a solution of the problem of economic propulsion well 
worth working at. 








THE LIEGE EXHIBITION. 


LOCOMOTIVES AND ROLLING STOCK.—No, V, 


An examination of the locomotives at Liége shows 
| that they are almost all fitted with piston valves—the 
Belgian locomotives, simple and compound alike using 
| superheated steam; and the French locomotives, || 
| compounds, using saturated steam. If this may be 
| taken as any criterion, it would seem to indicate that the 
| flat slide valve will eventually, and before long, be dis. 
| placed from current practice, for at present its last main- 
| tenance in locomotives of the Continent depends very 
|much upon two engineers whose influence opposed to 
| piston valves is considerable, This adoption of cylindrical 
slide valves has veen noteworthy since the Paris Exhibi- 
| tion of 1900. At that time so few of the locomotives 
| exhibited had piston valves that their applications may 
be enumerated, in passing, as the single expansion 
locomotives of the State Railways of France, the 
| American express locomotives for the same lines, the 
| Mallet-Borodine four-cylinder tandem compounds of the 
Russian State Railways, two Italian compounds, and one, 
|or perhaps two, German locomotives—seven different 
types at most. The opinion held at that period was 
adverse to piston valves, and much has been published 
since tending against their adoption, and in some railway 
| departments it has even been urged that the great 
| pressure required for keeping the segments tight discounts 
| their relief from pressure. 

But soon after the Exhibition the Eastern Railways of 
France applied piston valves to all four cylinders of their 
express locomotives working the heaviest traffic of those 

| lines, and the experiment was watched, near and afar, 
with considerable doubts. The practical result of the 
application has, however, been such that all subsequent 
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against jet propellers except that Ruthven’s was inefficient 
because of the evident fault, pointed out by Rankine, that 
the areas of the jets were, in an extremely large ratio, too 


same system otherwise designed must necessarily be bad. 
The first Laval steam turbine was not a success, and the 
first Parsons turbine was a still greater failure. The 
success of a jet system, especially in view of its influence 
upon the skin and wave resistance of the ship, must 
greatly depend upon the design of the intake—upon its 
form and upon its position, upon whether one, two, or a 
dozen intake ports are used, and upon the distribution of 
a multiple system of ports. By the light of past experi- 
ence, one is almost tempted to say that it would have 
been easy to predict that two, or even three, repelled jets 
could hardly result in efficient working, and thut twelve 
or sixteen skilfully distributed over the cross section of a 
bluff stern at such spacings and so disposed as to enable 
them to carry backwards with them induced currents of 
water not passed through the inside propelling pump 
would more likely satisfy the general conditions of 
economy. For example, an elementary examination of 
Equation II. shows how great would be the ad- 
vantage of being able to increase A along with the 
travelling speed V, a control easily effected by opening 
more or fewer of the valves to the different jet-tubes or 
groups of these, according to varying conditions of speed, 
head-wind, &c. With a single, or even a duplex, intake 
placed far forward, the steering qualities of the vessel are 
naturally much interfered with, as experience proved if 
memory serves aright ; but with a multiple intake, with the 
ports scientifically placed and distributed and controlled by 
a series of valves equal in number to the ports or proper 
groups of ports, the stoppage or reversal of the flow through 
one or several groups of intake ports and stern jets would 
provide a graduated and powerful method of steering in 
substitution of, or in reinforcement of, the rudder 
steering. 

The elementary advantages of jet-propulsion have often 
been discussed, and the object of this paper is not to go 
over again old ground, although mention should be made 
of the incidental gain in passing through the hold an 
enormous flow which may be used as condensation water. 
The object of the paper is to urge that the scientific 
mechanics of ship propulsion clearly points towards 
some form of jet-propulsion, and that different forms of 





this mode of propulsion have never been sufficiently ex- 
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small. Because two or three small jets necessarily throw- | 
ing into the wake an excessive quantity of axially-directed | 
kinetic energy were a failure, it hardly follows that the | 














PISTON VALVE—EASTERN RAILWAY OF FRANCE 


| locomotives of the same ser‘es have now becn fitted with 
| piston valves, and some twenty months ago it was decided 
also to apply piston valves to the large wheeled six 
coupled compounds hauling the fastest express trains. — 
The engine which we illustrate is the last of the series 
—No. 10—to be completed. It is an especially suc- 
cessful design, and between the initial number, 3501, 
and terminal number, 3610, the original dimensions 
| have been scrupulously adhered to after a period of 
| extended practice. The only change effected relates to 
| the boiler, in which the front end of the fire-box has been 
| slightly deepened, so gaining a few feet of heating 
| surface, while the manhole covers of the dome have a 
| different form, and direct-acting air-brakes have beer. 
| applied to the bogie wheels. 
| The success of the type has been so marked that the 
|other French railway companies are following this 
|example; and of the seven main line French railways 
| exhibiting at Liége, five show express engines with piston 
| valves. 
The wear of the segments of the Est piston valves has 
certainly not been excessive to that extent complained of 
in some countries where bronze segments are used. At 
an early period in the practice with piston valves on the 
Est lines it was found that the life of the cast iron seg- 
ments used was 44,000 miles, as compared with the 
56,000 miles of the ordinary slide valves of bronze—these 
figures referring, it must be noted, to engines having 
driving wheels of only 5ft. 9in. diameter. ‘ 
A specimen valve, dissected longitudinally to show its 
construction, is exhibited along with the engine to which 
it is applied. This construction is fully shown in the 
accompanying drawings. The valve is a one-piece iron 
casting, turned so as to play freely between the shoulders 
of the steel valve spindle. The segments are first turned 
| to 228 mm. outside diameter, and 26 mm. is then cut from 
| their circumference. The rings are then compressed to 
|the working diameter with a 1mm. thickness piece 
‘inserted in the cut and then turned up afresh with a 
| trueing cut.. The constructive details of the valve and of 
| the valve chest are fully shown in the drawings. — 
The locomotives embody several features differing 
| from older Est engines, which we have illustrated, and as 
will be seen on reference to the illustrations. The 
purpose of the blast pipe forked in a longitudinal direction 
is self-explanatory, and the buckle in the valve spindle 
includes a device for taking up wear in the pins of the 
lead lever, radius rod and link block, or “cursor,” so 
keeping the valves as true on the ports as when originally 
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set. The exact positions of the valves in all positions of side ofthe boiler. This practice was initiated some years | engraved with the name of each individual valve. One 
the crank can be ascertained in a few minutes by a | ago on the Est lines by reason of the increasing difficulty | of these is the counter-pressure valve, for use when the 
simple attachment used in the shops at Epernay. “*~ of sighting signals around the large boilers, and the | engine is run against reversed steam, although a large 


The bogie truck has a more rigid action than usual. It practice is being followed in Belgium. The long handle | suction valve is provided at the back of the low-pressure 

















LIEGE EXHIBITION—EASTERN RAILWAY OF FRANCE LOCOMOTIVE 


has a hollow pin parallel and tight-fitting in its bronze | of the horizontally-working regulator rod enables the | cylinder casting, and similar valves with aspiration orifices 
collac bearing. and the lateral displacement of this handles to be grouped very conveniently for the driver. turned away from the direction of forward movement, 
bearing is controlled by the plate springs as shown in the On the opposite side cf the cab a door gives access to are applied to both ends of the high-pressure cylinders. 
drawings. In order to avoid tke bogie transverse frame the running boards, and a series of steps are fixed to the | In addition, all cylinder covers are fitted with relief 


Section at low pressure Section at regulator vaive and Section at Cylinders 


driving wheels. | at high pressure cylinders. low pressure side. A aid 
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SECTIONS OF EASTERN RAILWAY OF FRANCE LOCOMOTIVE 


the bell crank connections, shown in the longitudinal ; sides of the boiler to facilitate inspection. A suggestive | pressure valves. As with almost every locomotive 
section, were employed for equalising the bogie riding detail in the foot-plate arrangements is the employmentof in the Exhibition, all wheels of the engine can be 
springs. wood—walnut—for all the disc handles in the boiler. braked, the air pump being of the two-stage type with 
In these locomotives the driver stands at the left-hand | These discs are of very large diameter, and carry a plate | radiators. 
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INTERNATIONAL RAILWAY CONGRESS, 


No, VU, 

LIGHTING, HEATING, AND VENTILATION OF TRAINS, 
Two reports were presented on Question IX. (Lighting, 
Heating, and Ventilation of Trains). The first was by Dr. 
Dudley, chemist to the Pennsylvania Railroad, dealing 
with America only; and the second by M. Catejan 
Banovits, of the Hungarian State Railways. Whilst 
there was varied information in the latter report, it con- 
tained nothing of note. It was, however, otherwise with 
the report from Dr. Dudley. In it the author remarks :— 


The interval between the date of the last Congress and the pre- 
sent has not been marked in America by any very noteworthy 
changes in the lighting of passenger trains. During this period 
candles, oil lamps, carburetted air, compressed coal gas, com- 

ressed oil gas, electricity and acetylene gas have all been used. 

he tendency is clearly towards an increase in the use of com- 
pressed oil gas. Candles and oil lamps may be regarded as largely 
a vanishing quantity, the former only being used as an emergency 
light. The carburetter system, using a gas made by passing com- 
pressed air from the air brake system through absorbent material 
saturated with a volatile petroleum product, known as ‘88 deg. 
gasoline,” the absorbent material being contained in a metal 
receptacle technically known as a ‘‘carburetter,” and situated on 
the top of the car, which system was developed about twenty years 
ago, has gradually found its place as an extremely valuable system 
on branch lines, so situated that a storage of compressed gas is 
not readily available. But it is, perhaps, safe to say that few new 
cars have been fitted with the carburetter system during the past 
five years, 

The use of compressed coal gas for car lighting is apparently 
passing out of prominence ; but experiments have been carried on 
during the past two or three years looking towards the use of 
coal gas for car lighting by burning the gas with Welsbach 
mantles. These experiments are not yet completed, and it is 
impossible at the present time to say whether the scheme will 
prove a success or not. 

The use of electricity for car lighting has not made very rapid 
progress. Some trains are, as has been the case for some years 
past, lighted by means of electricity generated by a dynamo in 
the e car of the train. Such trains are made up of cars 
that always run in the same trains, and are not available for 
general use on miscellaneous trains. 

Also on some roads cars are lighted by electricity wholly from 
storage batteries, which are charged at the terminals, two plans 
being in use, the first consisting in taking out at the terminals the 
batteries which have been exhausted and replacing them with 
other batteries which have been charged during the interval. This is 
known as the ‘‘ transfer system,” and is and has been um successful 
use for some years, The other plan is to fit the cars with storage 
batteries of considerable capacity and charge the batteries on the 
car while it remains at the terminal. 

In addition, in the attempt to use electricity, a number of 
systems have been exploited which furnish the current by driving 
the dynamo from the axie of the car. 

When acetylene came forward a few years ago, there was very 
great hope that it would prove a valuable and useful agent in car 
lighting, anda e number of devices for generating the gas on 
the car, or for rendering it otherwise useful as a car illuminant, 
sprang up. At present three of these devices seem to have sur- 
vived, with some prospect of success in car lighting. These are 
the Adlake system, in which the gas is generated on the car from 
a cartridge of calcium carbide. The second method of utilising 
acetylene consists in generating the gas off the car and compress- 
ing it in cylinders in the same way that coal gas or oil gas is 
utilised. The third means of utilising acetylene gas for car 
lighting is neat acetylene gas contained in storage cylinders which 
are filled with discs of absorbent material, containing a percentage 
of acetylene, the method of storage being the well-known one 
devised by Claude and Hess. 

No surprising or remarkable developments in the heating of 
trains in America have been characteristic of the interval since the 
last Congress. As was the case at the last Congress, heating by 
means of steam from the locomotive is the principal means 
employed. Perhaps the item most worthy of note which has 
occurred in the interval is the universal abandonment of the two- 

jipe system, and the adoption of the one-pipe system in its stead. 

he two-pipe or return system, as is well known, aims to return 
the water condensed from the steam employed in heating the 
train to the locomotive tank, one pipe carrying the steam to the 
cars throughout the train, and the other pipe returning the water 
from the condensed steam after the steam had passed through the 
radiators and warmed the car. While the system seemed ideal in 
many respects—especially in not allowing the water from the con- 
densed steam to fall upon the track and in stations, and in 
enabling the cars to be warmed with much lower-pressure steam— 
the difficulties in the way of securing this result were found to be 
so great that, as said above, a change has been made, and at pre- 
sent the single pipe carrying steam to the cars is in almost universal 
use, This, of course, has necessitated the use of traps, and 
studies in connection with traps, and the size of the pipe neces- 
sary to be used where long trains are involved, and especially 
studies in connection with the couplers, have been the principal 
points receiving attention during the past few years. 

There are still some unsolved problems in connection with the 
size of pipes, and ially in ec tion with the couplers. The 
desirable thing to be accomplished is, of course, to have all the 
cars on all railroads capable of interchanging, since there is so 
much interchanging in traffic, especially with sleeping cars. 
Indeed, the sl busi of the country could hardly be 








ping car | 
successfully carried on in the winter season without interchange- 
able couplers. But in antagonism to this desirable feature it is 
foand that those portions of the country where the weather is not 
very severe do not, for economical reasons, look favourably on 
large steam pipes and large couplers; while, on the other hand, 
those railroads operating in more rigorous climates, from necessity, 
have larger steam pipes and larger couplers. Moreover, the length 
of the train is an important element in both problems. 

Finally, as the size of pipe and size of coupler have become 
larger, the difficulty of getting a hose that can be handled by one 
man to make the coupling, and that will not deteriorate with very 
zreat rapidity, due to kinking, has me more and more pro- 
nounced. Leakage and drainage of couplers have also received 
considerable attention, and it is constantly becoming more and 
more evident, that a far higher grade of workmanship in the 
coupler than has characterised the past is essential in order to 
secure satisfactory results. It is, perhaps, not too much to say 
that the problems connected with the trap, with the pipes, 
and especially with the coupler, are not yet satisfactorily piel. 

Details are then given of the various types and means 
of ventilation used in America. 

In the discussion some French representatives spoke 
highly of the results of using incandescent mantles. Mr. 
Anderson (Indian Government) said that Oriental rail- 
ways preferred electricity, as its use avoided further heat, 
and the same power drove the electric fans. On the 
main lines in India 95 per cent. of the carriages were 
lighted by electricity. A Canadian representative, speak- 
ing of heating the stock, said that the Pullman Company 
had cars with very expensive panels, which the difference 
in the temperature when the cars were in motion from 
that when they were stationary would soon destroy. 


* No. VI. appeared August 23th. 


The following conclusions were agreed to:—As regards 
lighting the Congress notes the development of the use 
of incandescent mantles heated by oil gas and sometimes 
by common gas, and of the different systems of electric 
lighting. Cylindrical mantles seem to be somewhat 
stronger than globe mantles, but the latter distribute the 
light somewhat better. Various types of mantles are 
used in Europe by different managements, especially in 
France and Germany, and are beginning to extend to the 
United States. 

Systems of electric lighting are giving satisfaction on 
different roads. Attention is called to their advantage in 
certain cases for intermittent lighting, in passing through 
tunnels and in driving fans. 

Acetylene gas has been used mixed with Pintsch gas, 
especially in France and Germany, but a tendency is 
observed to abandon this mixture, owing to the increasing 
use of mantles. On the other hand, mention is made of the 
use in America of fine compressed acetylene, with some 
special precautions. 

Steam heating has a tendency to extend in different 
countries. To obtain sufficient heat for very long trains, 
or in cases of very low temperature, care is taken either 
to use pipes of sufficient diameter or compressed air 
mixed with steam. 

The adoption of a uniform coupling for all the cars in 
the same territory is an important question to be solved. 

The Congress notes the different systems of car venti- 
lation that have been applied, especially that in use on 
the Pennsylvania Railroad. 


AUTOMATIC SIGNALLING. 

Two reports were presented on Question X.—Auto- 
matic Signalling. The first was by Mr. C. H. Platt, 
late of the New Haven Railroad, dealing with 
America, and the other by M. Margot, of the P.L.M. 
Railway. The former was more a history of the 
recent developments in the art, but in the latter report 
the question as to the utility of automatic signals was 
considered. The recommendations of the section were 
subsequently modified by the Congress in full meeting 
and are as follows :— 

That automatic signalling 
installed be recognised as a suita 
train and switching movements. 

The Congress notes that there has been much improve- 
ment and extension of the automatic signalling since the 
last Congress, and that those who have used it have 
found it effective for their purpose. 

The Congress is not prepared to recommend automatic 
block signalling for general adoption to supersede existing 
systems, but they consider there are cases where this 
system may present several advantages. 


LIGHT RAILWAYS, 

M. de Burlet (general manager of the Belgian National 
Light Railway Company) presented a Report on Question 
XVII., “ Influence of Light Railways on the Traffic of the 
Main Line.” He said: 


The examination of the table of receipts supplied by the 
Administration of the State Railway and the North Belgian Rail- 
way makes it possible to establish generally that the traffic at their 
exchange stations—where the light railways join—is continually 
growing. 

There is no doubt that at all these points the light railways have 
brought about an increase, and generally a large one, in the traffic, 
which in its turn has had an appreciable influence on the growth 
of the receipts of the main lines, 

Some of the results in this way have been particularly remark- 
able ; at certain junction stations the tratfic has grown by amounts 
varying from 50 to upwards of 900 per cent. 

Although it may be true that part of the traffic carried by the 
light railways might, before the construction of the latter, have 
gone to some other stations on the main line, the statistics never- 
theless show that the receipts of hardly any of the stations have 
suffered, 

As stated in the report made to the Paris; Congress, 1900, the 
inhabitants of many districts who formerly never travelled now do 
so almost every day ; others, who formerly walked to the different 
markets, now go first on the light and then on the main railway 
and vice versa. 

The same applies to workmen season ticket-holders coming from 
the district served by the light railway. They can now, thanks to 
the light railway, go every day by train to the industrial centres 
and return home in the evening, which was impossible formerly. 

Finally, the existence of light railways now makes it possible for 
ee children going to middle class and high schools to go 
every day to school, whereas formerly these children had to be put 
into some boarding house. All these different circumstances have 
materially increased the volume of the passenger traffic. 

The important growth which has taken place in the passenger 
traffic has shown itself not less markedly in the goods trattic. 

As most of the light railways are narrow-gauge lines, the tran- 
shipment of the wagons containing full truck loads is effected in 
yore a way as to disengage promptly the rolling stock of the main 
lines, and this forms a real advantage, as, indeed, the administra- 
tion of the State Railway justly remarks. 

The light railways tranship goods in truck loads at once as soon 
as the wagons are placed at their disposal, whereas an ordinary 
consignee would use up all the time he is allowed. Thus the light 
railway must return the rolling stock within six hours, whereas 
private customers are allowed eight hours for unloading. 

When the light railways are standard gauge lines the wagons 
are run through to destination without transhipment. 

We have now to consider the second part of the question : 
Co-operation of the main lines in the construction and working of 
light railways. 

In Belgium the managements of the main lines do not co-operate 
in the construction of light railways, 

The Belgian State railways participates, by subscribing for 
shares, in raising the capital of the lines, for which concessions 
have been granted to the National Light Railway Company, but 
they do not in any way co-operate in their character as exploiters 
of a large railway system. 

The National Light Railway Company is an association of the 
different authorities—State, provinces, and communes—consti- 
tuted, like the railway administrations, in the public interest, 
For this reason, its relations with the main railways are generally 
more favourable than those of privately owned companies or of 
manufacturers connected with these same main lines. 


After discussing the condition in other countries, the 
reporter concludes: The results obtained once more show, 
and in a decided fashion, the favourable influence of 
light lines on the traffic of the main lines; and they also 
indicate that this influence is a very appreciable one. 


caged designed and 
le means of protecting 





From this point of view, it may be said, in a general way, 
that such lines of communication are undoubtedly useful 









auxiliaries to the main light railways, and hence that tho 
friendly co-operation of the latter and the granting of all 
the facilities which are desirable are fully justified. More 
especially may the hope be expressed thatin the common 
interest all railway managements may become inspired 
with the liberal ideas accepted in this connection in 
Austria and Hungary, and may adopt conditions as com. 
prehensive and simple as possible, in order to facilitate 
the connection and the exchange service at junction 
points with light lines. 

In the discussion Mr. Acworth stated that unfor. 
tunately the facilities afforded to small companies by the 
great ones do not exist in England. When it is sought 
to establish light railways for the purpose of connecting 
with main lines, the light roads are compelled to defray, 
all expenses involved ; that is to say, the large companies 
will not share them in any way. Under these conditions 
the expense is so heavy that, as a rule, light railways are 
never built. 

The following resolutions were adopted :— 

“ It may be said in general that light railways, when they 
are really tributary to main lines, are unquestionably 
useful auxiliaries to the latter, consequently the friendly 
co-operation of the main lines and concessions by the 
latter of desirable facilities are fully justified; and it is to 
be desired that all railway management should be inspired 
by the same liberal ideas held on this subject in Austria- 
Hun ary, and adopt as broad and simple conditions as 
centile to facilitate junctions and the operation of inter- 
change of traffic with light railways.” 

Two reports were presented on question XVIL., 
“Direct Financial Co-operation by the State” and “ Locali- 
ties Interested in the Development of Light Railways.” 
Nothing of note appears in that contributed by Herr 
Ziffer, but that by M. Colson, Engineer of Roads and 
Bridges, France, is full of interesting matter, and we may 
deal with it another time. 

The following conclusions were adopted: Light rail- 
ways merit in the highest degree the attention of public 
authorities. Their construction makes it possible to 
encourage the progress and development of districts 
which previously have remained in the background, and 
it is accordingly not only the interest, but the duty, of 
the Governments to assist them. It is desirable, there- 
fore, not to adhere to old types and old methods of con- 
struction, operation, and regulation, but to introduce 
every facility possible adaptable to local needs and avail- 
able resources. It is also desirable that State Govern- 
ments and local authorities should accord to light 
railways, either under the form of subsidies, relaxation of 
requirements, or other methods of assistance, the support 
which they need, both for construction and for operation, 
so that all parts of the country may be adequately served. 
When the authorities of a country do not themselves 
construct or work light railways, and turn them over to 
private companies, it is indispensable that the terms of 
the concession shall be so defined as to harmonise the 
interests of the working company with those of the 
public. 


AUTOMOBILE SERVICE FOR RAILWAYS. 


Question XX.: “Traffic Conveyed by Automobiles. 
Organisation of Services by Automotors on Routes 
where there is not enough Traffic for a Railway.” 

Asingle report was prepared on this question for all 
countries by Messrs. Keronnes, Lechelle and E. Sartiaux 
(Northern Railway of France). 

The report concludes: It may be stated in a very general 
way, in favour of petroleum cars, that they present the 
following advantages: safety and ease of driving like that 
on tramways, ease of running in either direction without 
turning round, very quick starting, very low cost of 
maintenance, absence of smoke; in favour of steam cars, 
that they are much more powerful, that the traction 
appears to be more economical, and that they have the 
advantage of not causing the very disagreeable noise 
which petroleum motors still produce. : 

The conclusions to which our preceding investigations 
lead may be formulated as follows :— ; 

(1) Trials of cars, whether self-propelled or hauling 
trailers, have been multiplied during the last few years to 
an important extent, both for use on lines with little 
traffic, and for use on busy lines, and it may be hoped 
that from now onwards that these cars will constitute a 
very precious means of working, which, on some lines, 
will have a great future. 

(2) It is desirable that railway managements should 
continue their trials in this direction, and more especially 
investigate the class of services suited to this new motor, 
and the advantages it offers the public and the railway 
managements, more particularly as regards net cost. 

(3) Finally, it is important that any simplifications 
recognised, or which become recognised, as likely to 
facilitate the economic use of automobile and automotor 
cars, should be introduced into the regulations in force. 

In the discussion, Mr. Davis (North-Eastern Railway) 
supplied interesting information concerning trials with 
automobile cars made on his road. The gross receipts 
per train mile were 14°59 pence. The cost of traction 
was 5°299 pence, and the net receipts 9°20 pence. Mr. 
Hoy (Central South African Railways) said that some 
experiments there of this kind during the last eighteen 
years have led to good results. The automotor cars are 
used under the same conditions as those previously 
described. In South Africa, especially, there are light 
railways serving mining districts on which a regular train 
service would not pay, but where the use of automobile 
cars for passengers has given full satisfaction. It is his 
opinion that this success can be obtained as well on 
narrow gauge as on standard gauge lines. : 

The following conclusions, the wording of which was 
taken from the reporter’s paper, were adopted :— 

“ (1) Experiments with automobile cars and with auto- 
motors hauling trailers have been numerous during the 
last few years to an important extent, both for use on 
lines with little traffic and for use on busy lines, and it 





may be expected that from now on these cars will con- 
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stitute a valuable means of transportation, which, on 
some lines, will have a great future. 

It does not appear doubtful that, owing to the saving 
of an employé in the driving, to the material reduction in 
the ‘cost of traction, to the probable reduction in the cost 
of maintenance, toa better utilisation of the rolling stock, 
to the smaller extent of station installations required, 
perhaps also owing to less wear of the rails, automobile 
and automotor cars will make it possible materially. to 
reduce the cost of working lines with little traffic, and 
will; in the cases of other lines, result in a material 
improvement in the working of some classes of service. 
Their use will certainly effect a change in the system of 
operation in the case of a great number of lines, and 
appears to have a real future before it. 

The period of actual operation has, however, only just 
begun, and definite economic results cannot yet be 
clearly discerned in favour of a given type of motor, or 
of a given system of working: 

(2) It is desirable that railway managements should 
continue their experiments in this direction, and more 
especially investigate the classes of service to which this 
new motor is suitable, and the advantages it offers the 
public and the railway managements, particularly in the 
matter of cost. 

(3) Finally, it is important that any changes recog- 
nised, or which may be hereafter recognised, as likely to 
facilitate the advantageous use of automobile and auto- 
ae cars should be introduced into the regulations in 
‘orce.” 

Here we conclude our report of the work of the Con- 
gress. The next meeting will take place five years hence 
in Switzerland. 








ELECTRIC AUTOMOTOR OMNIBUSES. 


By H. E. P. Corrre.t, 
No. I. 

Tue threatened advent of the motor omnibus or the 
automobile a@apted to passenger traffic as an active com- 
petitor in the field of possible suburban and inter-urban 
tramway extension, seems to be a fitting occasion for 
considering the essays which have been made on the 
Continent, notably in France, during the last few years. 
to supply facilities for transportation suitabletboth as to 
efficiency and cost to extensions of the above character. 

Although the automobile has attained its highest 
present development in France, where its manufacture 
claims a front rank among national industries, it is not in 
the direction of adapting automobiles to suburban and 
inter-urban passenger service that successful essays have 
so far been made, and yet it is universally acknowledged 
that France is generally provided with the best possible 
roads for automobile tratfiic. 

The reason why motor omnibuses in France have till 
now not been regarded with any degree of favour as 
a competitors for tramways in their extensions into 
ess thickly populated areas, is, according to the often ex- 
pressed opinion of leading French experts in matters of 
transportation, that steam rotors entail excessive dead 
weight per passenger carried1—7 to 8 tons per twenty 
passengers—and consequently an excessive expenditure 
of power, while in the case of petrol motors the excessive 
cost of fuel and the maintenance of rubber tyres are 
inconsistent with cheap transportation. 

The essays referred to above have been in the direction 
of rendering the extension of electric tramways of the 
overhead wire type into sparsely populated districts 
financially and practically feasible by doing away with the 
permanent way, their most costly portion, and turning the 
cars into road omnibuses or automotors with all the 
capacity for threading their way through narrow roads and 
avoiding ordinary traffic which their horse-drawn proto- 
types possessed before them. 

French experts are firmly convinced that railroads 
will continue, indefinitely, to form the main arteries of 
transportation whatever may eventually be the motive 
power employed on them, while tramways and light 
railways outside urban limits will in like manner occupy 
the position of feeders, and that road automotors are the 
best type of traffic collector which has so far been 
adapted to small lines of transportation which do not 
possess the conditions of population required to support 
a tramway or light railway. 

Itis practically impossible, satisfactorily, to serve an 
existing traffic, and certainly impracticable to develop 
new passenger traffic, without establishing a transporta- 
tion service which shall be at once regular and reliable, 
both as to route and times of running. Now, such a service 
would prove almost as difficult to maintain if outside 
urban and suburban limits with a line of motor omni- 
buses, owing to the difficulty of supplies and liability to 
breakdowns, as it would have been in the case of a line of 
horse-drawn coaches or omnibuses in the less critical 
times of our grandfathers. 

That road automotors with overhead wires, and the 
motor trolley,avoid a great many of the difficulties alluded 
to above, in a convenient and practical way, was proved 
beyond cavil by the experimental results obtained with the 
electric omnibus service, over a distance of 2} kiloms., 
constructed on these lines, at the Vincennes Annexe of the 
Great Exhibition of 1900; although experts considered the 
results obtained on the experimental kilometre track at 
Issy the previous year as quite conclusive. The advan- 
tages of this system, apart from the question of cost, as 
compared with an ordinary electric tram-line, are that, 
within the limits of the width of the road, the road auto- 
motors are absolutely free to move so as to avoid all 
other vehicles or traffic—they can keep to the rule of the 
road, even on the narrowest road, or break it in case of 
emergency with equal ease. This is ensured by the 
motor trolley and its flexible connection with the auto- 
motor. Since the close of the Exhibition, during the 
last four years, several lines have been at work in France 
on this system, most of which have turned out satisfac- 
torily, both for the public and the shareholders. (1) A 





line 4 kiloms. in length from Fontainbleau to Samois ; 
(2) A line at Montanbau, 4} kiloms. in length; (8) one 
at Marseilles, 3} kiloms. in length; and out of France, 
one at Eberswalde, near. Berlin; and one 4 kiloms. in 
length -from Samarate to Gallarate, near Milan. 

The economical results ‘and technical:details of these 
will be referred to further on. Many other lines have 
been projected in France of:this type, which would 
have been carried out long ere this, but for the period, 


| maintaining communication between the vehicle and the 
| source of motive power. 

| Both motor trolleys and automotor carriages on the 
| Lombard-Gérin system can easily work over gradients of 
| 1 in 12} (as at Marseilles) and round the sharpest curves 
| met with on ordinary roads.+ The speed is generally 
| limited to the ordinary omnibus speed of 8? miles an 


| hour. All points and crossings on the overhead system 


of wires are avoided by the simple expedient of exchang- 


Table giving Structural and Working Particulars of some Motor Trolley Lines. 





Name of line. 


Vincennes (Exhibition) ... 


Fontainbleau-Samois 
average 
Marseilles (see gradient section) ... 
only 9ft. 9in. wide 
Eberswalde 


Samarate-Gallarate .. 


still prevailiag, of extreme depression through which all 


traction schemes have been struggling ever since the | 


opening of the twentieth century. 


The motor trolley which rendered road automotors | 


possible is the invention of M. Lombard-Gerin. We 
described it at some length in our issue of March 14th, 
1902, in connection with the Fontainbleau-Samois line, 
and our readers will find in that issue a number of illus- 








Fig. i—-MOTOR TROLLEY 


trations of the system. There have been several altera- 
tions in design since then, and we are enabled to give 
several engravings showing the actual apparatus at 
present in use. It is capable of self-propulsion over a 
system of twin overhead wires, and automatically syn- 
chronises its motion with that of the vehicle which 
takes current from those wires through its flexible attach- 


Nature of gradients and surface of road. 


Insignificant, surface good | 

{, level; 4, from 0 to 2 per cent.; 4,3 to4 per cent., surface| 3-85 
Average gradient for 3 kiloms., 1 in 27, rising 1 in 17, road| 3-90 
4, level; remainder, 3 per cent., surfacoaverage... ... ah 4} 


Insignificant, surface average 


Consumption of 
current. 
Weight Watt hours, 
a, 
|omnibus 


Per 
|, carriage 
mile, 


Per 
ton- 
mile, 


187 
229} 
2250 
1056 
4 750 


530 
2 9) 


190 


ing trolleys when two carriages meet going in the 
opposite direction—an operation requiring less than thirty 
| seconds to accomplish. The current used on these lines 
is of the same voltage (500 to 550 volts) as that adopted 
| by most electric tramways in France, and the lines are 
generally worked as prolongations of the tramways from 
whose termini they start, and take their current from the 
same generating stations. 
The overhead line consists of two paraliel wires form- 
| ing a track for the motor trolley, 11}jin. (80cm.) apart 
centre to centre, of hard-drawn copper, ,‘;in. (8imm.) in 
' diameter, at a height of 23ft. (7m.) above the surface of 
the road. The method of suspension is such as to admit 
of their easy adjustment, both as to distance apart and 
tension. With this object in view, the wires are not 
soldered t> ears in the ordinary way, but are gripped in 
| the adjustable jaws of special gun-metal holders; these 
holders are provided in a longitudinal direction with oval 
| slots, through which the bolts fastening them to the 
| insulators pass. These oval slots permit the wires to be 
| adjusted in tension at each support—the actual tighten- 
| ing or slackening being effected by special holders—see 
| Fig. 3—acting as adjustable strainers of simple design 
| fixed at every 300 m. (984ft.) along the line. The tighten- 
| ing tool is made up of two movable jaws screwed right 
| and left-handed, which move on a right and left-handed 
| screw provided with a feather. To stretch the wires the 
| lugs ¢ and c'—see Fig. 3—are brought to bear at the 
| points e and e! and on the squared portion d, being turned 
| by means of a key, the lugs, of course, get nearer and 
| nearer together and stretch the wire. The distance of the 
wires, centre to centre, is adjusted by the insertion of 
| special washers between the insulators and the wire 
| holders—see Fig. 4. The insulators are of ebonite, and 
| are bolted directly on to C-shaped supporters, bent into 
| such a shape as to allow free passage to the motor trolley. 
These C pieces are of trough section, and are either bolted 
directly on to the poles or suspended by transverse wires 
from standards on the sides of houses. On straight lengths 
the distance between the points of suspension varies on 
the various lines from 67ft. 3in. (25 m.) to 98ft. Sin. (30m.), 
while on curves it is varied according to circumstances, 
for very sharp curves a special radial framing being used. 


MOTOR TROLLE}S 
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Description. 


axle of the pulleys. 


» 
| M. Triphase Motor Keyed on the 


. Three wire cable leading the! 
Triphase Current to the Motor M. 


GG 
7, T. 


Pulleys acting as wheels. 
Insulating slieves between 


the axle and the Pulleys and 


keyed to bolts. 
“at. 


Friction Clips taking 


Continuous Current from the 


pulleys. 
cc. 


of the Vehicle. 





DD. 


Trolicy leaves the wires. 
Bait bearing ring and 


RL 


Cables leading the 
Continuous Current to the Motors 


P. Junction box for the Cables. 


years 
a - 





Safety hooks in case 


jointed suspendor for Cable 
adjusting itself to the direction of 
pull within the space between the 


wires. 


K. Cable containing the wires 


C,Candt. £ 


“Tue Excinese 


Fig. 2—MOTOR TROLLEY 


ment with the trolley. In earlier attempts to grapple 


with the problem of supplying electric road automotors | 


with current through overhead wires, the trolleys were 
towed by the vehicle itself. Adaptations of the ordinary 


spring loaded trolley arm or bolt were also tried, but | 


in every case the trolleys were found so liable to run 
off the wires that they proved practically useless for 


In all other respects the overhead wire system is practi- 
cally identical with that of an ordinary overhead wire 
tramway. 

It should, however, be observed that in the case of the 
accidental fall of a telegraph or telephone wire across the 
| double wire aérial line of this type, all that can happen 1s 

a short circuit between the two wires, so that no harm can 
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arise should the falling wire strike a passing person or 
animal, as is the case with an ordinary single overhead 


wire tramway. 


The motor trolley is supported and propelled by two 
, , Which: also 
serve to maintain electrical contact between it and 
The 


aluminium pulley-like wheels G G, Tig. 2 
the overhead wires along which the trolley moves. 
pulleys are insulated electrically from the remaining 


metallic portions of the trolley by insulating sleeves or 


bushings T T’, fixed at the two extremities of the axis of 
the field magnets of the triphase motor forming the 
contre of the trolley. . These sleeves constitute the hubs 
of the pulleys and of the trolley itself. To the inner 


side of the pulleys are fastened bronze rings rotating | 


between friction clips, on which brushes f f! are mounted, 
which establish connection between the pulleys and the 
cables C C, and deliver or receive the current respectively 
at the junction-box P. 


The first C is a large section two-wire cable, while the | 


second C, is a small section single-wire cable. The 
junction-box P is connected with the three-way head of 








pulls on the cable passes through this centre. of gravity, 
and has no tendency to upset the trolley. In fact, the 
motor trolley can only leave the overhead wires through 
the actual presence of some obstruction:on the wires 
which shall lift the pulleys clear of them, or through 
someone lifting it off; and any accidental run off is pro- 
vided for by safety hooks attached to the casing—see 
Fig. 2. Various methods of attaching the overhead wires, 
applicable to various conditions, are shown in Fig. 7. 
| Contacts are established between the main cable and 
| its attachments at six points, which permit the motors of 
| the vehicle to be cut out instantaneously. All the con- 
| tact pieces are identical and reversible, so that when two 
| vehicles working off the same overhead line, and going in 
| opposite directions, meet, they can continue their journey 
| by merely exchanging trolleys. 
There are two 16-kilowatt motors to each vehicle, 
| this power being found amply sufficient to cope with all 
working conditions, and these can be worked in series or 
| in parallel as on ordinary electric tramways. The speed 
| controller is nearly identical with that in use on ordinary 
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wheels, and forms the centre of the trolley—see Fig. 2. 
It will be evident that, since the motor working the 
trolley is three-phase, the speed of the trolley will always 
be proportional to the speed of the motor, and hence of 
the omnibus, tri-phase currents producing in the trolley 
motor a revolving field of variable frequency and intensity. 


| The revolving field rotor carries the axle, on which pulley 


wheels G G, are keyed with it, causing them in turn to re- 
volve, and thus propelling the trolley at a speed which is so 
adjusted as to be at each instant slightly higher than that 
of the carriage. This slight excess of speed is neutralised 
by the friction of the motor itself in its bearings and the 
friction of the pulley wheels on the overhead wires, both 
of which increase, the moment the trolley begins to pull 
on the connecting cable. The automatic adjustment of 
the speed of the trolley to that of the vehicle is effected 
without any difficulty, except on steep gradients and when 
stopping thereon. This is provided for by a small electro- 
magnetic brake, whose blocks are applied to the steel 
axle of the trolley. The current for this brake is 
supplied from the overhead circuit through one of 
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Figs. 3 & 4—WIRE 
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Fig. 5—-AUTOMOTOR WAGON 


the main six-wire cable K, by loops of cables C and C! 
and the three-wire triphase cable ¢. The main cable is 
suspended from the trolley by an inclined arm L, hinged 
at its upper extremity to a ring R, mounted on ball bear- 
ings and free to move round the vertical stem of the motor 
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casing. The lower end of the arm to which the main | 


cable is suspended is provided with a universal joint 
to which the three-way head is bolted. In this way the 
flexible main cable connecting the trolley and the vertical 
standard is free to take up any position with reference to 
the axis of the overhead wires which the manceuvring of 
the same on the road may require. This cable is generally 
from 26f6. 3in. to 32ft. 94in (8m. to 10m.) in length, and 
is attached at the omnibus end to a fixed hollow standard 
rising 13ft. 14in. above the surface of the road by a 
locking push piece; inside this standard is a counter- 
weighted tension sleeve, to which the cable is made fast, 
which moves up and down, and provides for a sufticient | 
margin of slack to enable the vehicle to traverse to the 
extreme edge of the road on either side without difficulty. | 
Behind the driver on the front platform is a hollow | 
column, through which the cable passes to the controller. | 
The method of suspension and the position of the | 
weights are such that the centre of gravity of the general 
system of the motor trolley and its attachments lies | 
always well below the plane of rolling contact on the | 


overhead wires, and the whole effect of jerks and side | whose rotor is keyed on the axle of the trolley pulley- 
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Fig. G6-AUTOMOTOR OMNIBUS 
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Fig. 7—-METHODS OF CARRYING OVERHEAD WIRES 


electric tramways, the only special feature being an ex- 
centric working the gear for change of direction, which 
is keyed on to the same axle which regulates the change 
of speed. This enables the driver to effect any change 
of speed or change of direction with the same handle. The 
speed controller is provided in addition with a reversing 


switch for the trolley motor, which enables the direction | 


of motion of the trolley to-be reversed. The change of 
direction in the vehicle is effected'in the most usual 
fashion adopted for French automobiles—i.e., by pivoted 
guides of the Akermann-Jeantaud type. 

The front wheels of the vehicle are guiding wheels, 
while the hind wheels are drivers. The latter are each 
moved separately by the motors previously mentioned, 
which will, under ordinary normal conditions, develop | 
8 electrical horse-power, running up to double that | 
amount on emergencies, a sudden stop requiring about | 
25 electrical horse-power. .The motors, which are series- 


| wound, are started by switching into circuit a series of 


decreasing resistances. Connections are made from three | 
equidistant. points in the armature winding to three | 
slip rings, on which press three brushes. When the 
motors are at work three-phase current maybe taken 
from these brushes; .to which are attached the three con- 
ductors, forming thetri-phase cable, communicating at their | 
other ends with the stator of the small tri-phase motor M, 


the large cable feeders on one side, and the circuit 
completed through the sixth small wire, already men- 
tioned, on the other side. To bring this brake into action 
the driver presses his foot on a lever which closes 
the line circuit of the electro-magnets working the blocks. 
To reverse the motion of the trolley a commutator or 
reverser is placed in the triphase circuit, which reverses 
the connection of two out oi the three wires, and this 
in turn reverses the direction of rotation of the motor 
and of the trolley pulley wheels. The trolley motor is 
hermetically cased in a light aluminium casing, and its 
workings, which do not include any sliding contacts, are 
entirely protected from the effects of the weather. As 
most of the exposed portions of the trolley are of 
aluminium, it is very-light in weight, about 44 lb. 1} oz. — 
20 kilos.—just sufficient to ensure adhesion to the 
overhead wires on all workable gradients, and a sufficient 
pull on the cable connecting it with the vehicle; as a 
maximum the trolley only consumes about one-half a 
kilowatt. 

The height of the overhead wires, and that of their point 
of attachment at the vehicle, as well as the tension pro- 
duced by the telescopic counterweighted sleeve when 
suitably adjusted, ensures that the feeder cable is never 
so slack as to cause any inconvenience to either passenger 
or vehicular road traflic. 

The tractive effort exercised by the motor trolley being 
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very slight, the strain on the overhead wires is also slight ; 
hence a change of direction in the automotor only affects 
the direction of motion in the trolley without producing 
any effect on the supporting overhead line. The trolley 
adapts itself without any difficulty to the curves in the 
overhead line, and the driver, having the trolley always 
in sight, can supplement at will the automatic control to 
any required extent. 

The carriages are variously constructed for a capacity 
of from eighteen to twenty passengers, in accord- 
ance with the maximum gradients of the line to be 
worked. They are all constructed on the same general 
lines—Fig. 6. In consideration of the very variable 
character of the roads worked over, in point of gradients 
and condition of surface it is in any case important not to 
exceed the maximum dead load of 4 to 4} tons on the 
two axles. It is practically impossible to increase the 
number of axles beyond two, on account of the com- 
plicated gearing involved. The carriages consist of a 
framework, to which all the moving parts are at- 
tached, the motors being placed between the two 
axles, the starting and directing apparatus forward, 
and the independent body of the vehicle, which may be of 
varying proportions, closed or open, aft. The frame is 
supported by springs, which to a great extent do away 
with all shocks which might injure the motors. The 
transmission of rotation to the hind wheels is by means 
of cogs and chains, which impart considerable elasticity 
to the motion. In this way a capacity for elastic 
motion, which is a fundamental condition in the construc- 
tion of all automobiles, is successfully attained in the 
motor-trolley omnibuses. The entrance to the carriages 
is placed at the front end, where the platform behind the 
driver affords standing room for additional passengers. 
The rear platform which existed on the earlier omnibus 
of this type had to be given up on account of the dust. 
The front platform possesses the further advantage of 
doing away with the necessity for a guard, as the pas- 
sengers have all to pass by the driver, who is thus able 
to collect fares and issue tickets, as well as drive. 

The omnibus is fitted with three separate brakes: 
(1) an extremely powerful electric brake; (2) a pedal 
brake actuated by the driver’s foot working on a drum 
fixed to the hind wheels; (3) a slipper brake acting on 
the tires of the front wheels. The wheels are tired with 
ordinary iron tires, because rubber tires have been found 
impracticable on the score of expense, involving an extra 
outlay of several hundreds of pounds per annum for 
maintenance. This excessive cost of maintenance seems 
to have been one of the chief causes of failure in the 
attempts so far made in France in the way of collective 
traction with autorobiles driven with petrol, all of which 
require rubber tires as a protection to their delicate 
motors from injury by shock. The spring suspension 
adopted for the electric omnibus is practically quite 
sensitive enough to prevent anything approaching to 
severe jolting, even on bad country roads, and on the 
Fontainebleau line, although the roads are by no means 
good, the motion is no worse than with an ordinary 
omnibus in the streets of Paris. 

Fig. 5 shows a type of goods wagon for general use 
which has been adopted with success both in France and 
Italy in connection with the motor trolley lines, and 
seems likely to prove a useful adjunct to most tramway 
extensions on this system. Another particularly useful 
adjunct has been an electric roller for the road repairs. 
This is worked just as easily off the overhead line with 
a motor trolley as any other vehicle, and its presence on 
a line of roads worked by automotors considerably lessens 
the difficulties and hardships of working. 
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Cargo conveying machine.—In loading barrels, boxes, 
sacks and other packages from the dock or wharf on to the 
large Pacific liners at Seattle, a travelling conveyor is used 
which is fitted with an automatic register or counter. 
The endless conveyor consists of transverse wooden bars or 
slats carried by two side chains, this construction being con- 
sidered prefe1 a le to a belt for this kind of work. Cross bars 
higher than tne others form a series of compartments, in the 
centre of each of which isa projecting pin. When a package 
is loaded upon the compartment it depresses the pin, which 
then strikes the arm of the counting device. The conveyor 
runs on steel anti-friction roller-bearing rollers, and is 
mounted on a pair of light steel trusses with curved booms, 
the upper end carrying a seat to rest against the edge of the 
deck or rail, and the lower end mounted on a truck or lorry. 
In the middle is the electric motor driving the conveyor 
chains by gears and sprockets. The conveyor may be made 
of any length —from 15ft. to 50ft., and has a range of speed of 
from 75ft to 175ft. per minute, the maximum carrying 
cipacity being from 4000 to 5000 packages per hour. The 
conveyor can take current from the dock or from the ship, 
and can be stopped and started by a push button at the 
upper end. Auxiliary conveyors were attached to the main 
conveyor and driven from it by sprocket chains. Separate 
conveyors can also be used to carry the packages from the 
dock warehouse, delivering them to the loading or ship con- 
veyor; or they can be used in unloading cargo to carry the 
packages to the warehouse. In this way the goods in the 
warehouse can be expeditiously removed and delivered on 
board, or the cargo can be rapidly disposed of without piling 
it on the dock. 

Slag cement.—The Ashland Iron and Mining Company 
has this summer put in service a plant for making cement 
from furnace slag. The slag is run into a concrete pit where 
it is granulated in water and then passed through driers. 
From two overhead lines the slag and the hydrated lime are 
fed automatically in desired proportions to a battery of four 
tube mills, passing through each mill in succession. . Electric 
power is used, and the boilers of the power plant are heated 
by blast furnace gases. The three driers are horizontal 
rotating cylinders—on the Ruggles-Coles system — 6ft. 
diameter and 70ft. long, with an inside central flue through 
which blast furnace gases are passed. Each is driven by a 
15 horse-power motor. The tube mills are 5ft. diameter and 
25fs. long, with a silex lining 3in. thick. Each mill contains 





power motor. All handling is done by machinery, so that 
the plant is nearly automatic in operation, and the cost for 
labour is very low. The stock house is of concrete construc- 
tion, with four bins, each holding 2500 barrels of cement. 
From the bins it is carried by screw conveyors and elevating 
conveyors to a screw conveyor having a series of spouts or 
shoots each holding a little less than a bagful of cement. A 
bag or sack is placed under the spout ona wees platform, 
and a slide drawn allowing the cement to fall out, the 
conveyor supplying the small additional quantity to fill the 
bag, when the slide is pushed in while the bag is taken away, 
and the spout fills up again. The slag is of a quality 
peculiarly adapted for cement. Tests of the cement show a 
strength of 500 lb. in seven days and 600 lb, in twenty-eight 
days, with no free lime. 

Machine for drawing coke from ovens.—At one of the 
beehive coke oven plants of the Frick Coal and Coke Com- 
pany a machine has been installed to draw the coke, owing to 
the hard labour and the difticulty of finding men to do the 
work by hand. The machine is operated by electricity, and 
with one man and a helper, two men to water down the 
ovens in advance, and one man to clean out what little coke 
remains, it will draw thirty ovens per day of ten hours, and 
load the coke on railway wagons. Deep charges are as easily 
handled as shallow charges. The time is ten to twenty 
minutes for each oven, so that if they are immediately 
re-charged there is a great saving of the heat in the oven, 
and consequently a less time for burning the coke. The 
machine travels on a line of rails in front of the row of ovens, 
and has a heavy ram, with a rack engaging a gear wheel, by 
which it is forced forward under the coke, returning with a 
load which falls upon a conveyor. Upon this it is screened 
before it is discharged into the wagon on a siding. The ram 
can be swung round horizontally so as to reach all parts of 
the oven. The coke is as good and in as good condition as 
that unloaded by hand. ‘The ovens are watered in advance 
of the machine by two men who have no other duty, and 
who can therefore be trained as to the proper quantity to use, 
so as not to injure the coke. The cost of drawing the coke is 
about 1s. 9d. per oven, as compared with the former cost of 
3s. 1d. to 4s. 9d. per oven for hand labour, 

Irrigation in the United States.—The irrigation fund, 
instituted by the United States Government for the irrigation 
and reclamation of lands—mainly in the arid region, but also 
including the drainage of some wet lands—now amounts to 
£4,660,000, and is expected to reach nearly £7,000,000 by 
1907. The expenditures for investigations and construction 
work have so far reached £1,000,000. The works include 
many large dams to form great storage reservoirs in the 
mountains, supplying main canals having a number of special 
structures. Armoured or reinforced concrete will be largely 
used in these structures. The Truckee project has 
38 miles of main canal with 13ft. of water; it is lined with 
concrete and includes some tunnels 12ft. by 16ft., also with 
concrete lining. The Salt River project will have a masonry 
dam 270ft. high and curved to a radius of 400ft. Owing to 
the great distance from the railway, the Portland cement will 
be manufactured at a mill built by the Government near the 
site. The principal projects and the amounts set aside for 
beginning construction are noted below. Nos. 1 to 8 are 
under construction; tenders have been received for 
Nos. 9, 10, 11; and Nos. 12 to 19 are approved. The 
Bismark and Buford projects—Nos. 16 and 17—include the 
pumping of water from artesian wells. 





. Amount for Acres 
Project. commencing. irrigated. 
& 
1. Salt River .. .. 720,000 180,000 
2. Uncompahgre .. 500,000 125,000 
& Mividoka .. 260,000 60,0°0 
4. North Platte - 700,000 100,000 
5. Truckee and C r3on 520,000 100,000 
6. Hondo pote ca 58,000 10,000 
7. Ke'le Fourche .. 420,000 80 000 
8. Shoshone 450,000 125,000 
9 Yuma .. 60 ',000 85,000 
1% Huntley . 180,000 35,000 
12. Fort Buford 360,000 60,000 
13. Klam th 200, 236,000 
14. Malheur 450,000 100 000 
15. Milk River .. x 200,000 
lee _ 15,000 
17. Buford and Trenton . 110,000 18,000 
i. Paes... .. .. 560,000 80,000 
19. Payette and Boise 260,000 250,000 


Ten-coupled yard locomotive.—The use of gravity sorting 
goods yards is becoming very general on American railways, 
and to enable very long and heavy trains to be pushed up the 
incline to the point at which the wagons are detached to run 
by gravity to the sorting sidings or gridirons, the Lake Shore 
Railway is using some enormous engines with ten wheels, all 
coupled. They are fitted with piston valves operated by the 
Walschaert valve gear, and have a maximum tractive effort 
of 55,352 lb. The tenders are, as usual, mounted on a pair of 
bogie trucks. Thesprings are between the axles, attached to 
yokes seated on the driving boxes. The dimensions of the 
engines are as follows :— 


Cylinders .. .. . 24in. by 2fin. 
Driving wheels . 4ft. 4in. 
Wheel base .. .. 19ft. 
Boiler diameter.. 6ft Sin. 
Steam pressure .. 210 Ib. 
Fire-box, size Oft. by 6ft. 1fin. 
Tubes— 

Number... 447 

Diameter 2in. 

Length .. 10ft. 
Heating surface — 

Tubes .. .. 4422} sq. ft. 

Fire-box a 


Total 46254 ,, 
Grate surface se 5 . 
in. and 94in. by 12in. 





Driving axle jouraals 10}in. by 12 

ON ice i 66 oe os. pe os or eee 
Valve travel.. 5fin, 

Steam lap .. lin 
Exhaust lap.. None 

Width overall .. .. .. eo 10ft. 

Height to centre of beiler oft. Jin. 
Height tv top of chimney 14ft. 10}in 
Diameter of chimney lft 8in. 
Weightof engine .. .. .. 135 tons 
Weight of engine and tender 209 tons 
Tender frame a ee ae Steel channels 
Tender wheels .. 2ft. 9in. 
Water 8000 gallons 
TS IR One ee ee - 12 tons 
Wheel base of engine and tender.. -. 54ft. 6in. 


A two-million bushel grain warehouse.—The new goods 
yards and terminals at Weehawken, in New York harbour, 
includes a grain elevator or warehouse of 2,000,000 bushels 
capacity, having 32ft. of water on each side at low tide, so as 
to serve ocean steamers. It is 101ft. wide, 354ft. long, and 
201ft. high. The grain from railway wagons is dropped into 
eight large hoppers beneath the rails, the wagons being 


buckets, carry the grain first to the twenty-three 
the top of the building. From these it is delivered 
to the hoppers of automatic weighing machines on the flocr 
below. There are eight 2000-bushel machines for incoming 
grain, and fifteen 800-bushel machines for weighing grain 
delivered for shipment. From the scale hoppers the grain 
flows upon a belt conveyor, fitted with trippers, by which tho 
stream of grain can be delivered into the head of any one of tho 
forty spouts. Spoutsfrom the upper half of the exterior binseay, 
deliver the grain direct to vessels. The grain from the other 
bins is discharged upon conveyors, which carry it to the spout 
floor, where it is weighed and distributed to the shipping 
spouts. Movable conveyors, or legs, on the outside can |... 
dropped into canal boats or the holds of vessels to unload 
grain into the warehouse. For cleaning the grain there ar» 
fourteen separators, each of 5500 bushels hourly capacity 

The building is of steel-fraime construction, with brick walls for 
the lower portion and tile curtain walls for the upper portion 

The bins are of steel columns and plates, 72ft. deep, Tho 
building is lighted by 330 electric lights inside and eighty 
outside. The machinery is driven by forty-three electric 
motors of three-phase induction type, without brushes, for 4 
25-cycle alternating current of 550 volts. Of these motors 

twenty-three are rated at 100 horse-power. The motors aro 
enclosed in ventilated dust-proof casings, and there is a com 

plete system of dust collectors. Rope transmission is used 

to avoid the danger due to electric sparks from belting. 
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AN ARMOUR PLATE ROLLING MILL. 


THE armour plate rolling mill destribed in this article and 
shown ina supplement has recently been constructed to tho 
order of the French Navy Department by the Miirkische Mas- 
chinenbau-Anstalt, of Wetter-Ruhr, Germany, and is mainly a 
smaller reproduction of the large rolling mill constructed by 
the same company for the St. Chamont Forging and Stec! 
Works. It was stipulated that the rolls of the mill we are 
describing were to be 1100 mm. in diameter and 3700 mm. in 
length, and that it should deal with ingots of special nicke] 
chromium stcel up to 35 tons weight. Working with 
thicker plates, an ingot measuring 2350 mm. by 2300 mm. 
by 740 mm. had to be rolled out in two heats to 9400 mm. 
length, 2700 mm. breadth, and 150 mm. in thickness, while 
thinner plates of 10,000 mm. length, 3000 mm. breadth, and 
40 mm. thickness had to be produced from an ingot measur. 
ing 1750 mm. by 1300 mm. by 550 mm. The ultimate 
strength of the material in annealed test pieces was to be 
70 kilos. per square millimetre. 

To operate the rolling mill, a horizontal twin reversing 
engine is used, the steam cylinders of which are 1200 mm. in 
diameter and 1300 mm. in stroke. This engine works at 120 
revolutions per minute, and at 7 atmospheres steam pressure. 
It drives the rolls through the intermediary of a spur-wheel 
gearing. The connection between the rolling mill and the 
engine can be broken by a hydraulic disengaging device. 
The long coupling shafts are 6000 mm. in length, the maxi- 
mum inclination to horizontal being with the upper spindle 
1: 9: 23, while the maximum movement of the upper roll is 
850 mm. 

The rolfing mill has been designed to allow of plates being 
made with wedge-shaped cross sections, to which effect 
special swivel bearings had to be constructed. The maximum 
obliqueness of the upper roller is shown in the top right-hand 
corner of the engraving. In order that these wedge-shaped 
plates should remain in line during the rolling operation, the 
ingots are given a wedge-shaped cross section, while the thick- 
ness is decreased on both sides in the same ratio. This 
necessitated an independent adjustment of each of the two 
pressure screws, and for this purpose two small twin steam 
engines of 150 mm. cylinder diameter and 160 mm. stroke 
have been arranged to effect the adjustment of the pressure 
screws by means of two different sets of gear, each of which 
can be disengaged. This arrangement is said to ensure 
accuracy up to*l1mm. With normal parallel rolling the two 
adjusting devices are coupled together. 

On each side of the housings is arranged a set of live 
rolls, each set consisting of 10 rolls of cast steel 700 mm, in 
diameter; the three rolls next to the main rolls being 
fitted with special supporting rolls. To operate the system, 
a horizontal twin reversing engine of 350 mm. cylinder 
diameter and 600 mm. stroke is used in connection with 
gearing. Hydraulic rams have been arranged to come up in 
between the rolls at several places. Thus, there are four on 
each side between the fourth and fifth rolls from the main 
rolls, two between the sixth and seventh, and two between 
the eighth and ninth; these are for lifting the plate being 
rolled for the purposes of adjustment, &c. 








THE TURBINE IN OCEAN STEAMSHIPS —While the results already 
obtained from the turbine Atlantic liner Virginian in her several 
trips across the ocean compare very favourably with analogous 
results got from vessels propelled by reciprocating engines, and 
thoroughly justify the adoption of the turbine system, the best 
of which the vessel is capable has not, it is thought, yet been reached. 
On her alternate arrivals at this side different propellers are being 
substituted, and on good authority we are assu that great im- 
provements in speed and consumption have been obtained, and 
better still are expected. In turbine vessels on ocean service there 
is no doubt much still to be done experimentally—or by “‘ trial and 
error”-—-before the proper adjustment is arrived at as between 
form, area and pitch of propeller, boiler power, hull form, Xc. 


Tue IRON AND StgEL INstiTUTE.—We are now able to give a 
revised list of papers that have been offered for reading at the 
Sheffield meeting of the Iron and Steel Institute, which is to be 
held on September 26th, 27th, 28th, and 29th :—(1) ‘‘The Wear and 
Tear of Steel Rails on Bridges,” by Thomas Andrews, F.R.S., 
Wortley ; (2) ‘‘The Metallurgical Department of Sheffield Uni- 
versity,” by Prof. J. O. Arnold, Sheffield; (3) ‘‘The Thermal 
Transformation of Carbon Steels,” by Prof. J. 0. Arnold, Sheffield ; 
4) “On the Nature of Troostite,” by Carl Benedicks, Upsala ; 
(5) ‘*The Occurrence of Copper, Cobalt and Nickel in American 
Pig Irons,” by Prof. E. D. Campbell, Ann Arbor, Michigan; (6) 
‘“‘The Transformation of Nickel Steels,” by L. Dumas, Paris; (7) 
“Steel for Motor Car Construction, and on Vanadium Steels,” by L. 
Guillet, Paris ; (8) ‘‘On the Presence of Greenish-coloured Mark- 
ings in the Fractured Surface of Test Pieces,” by Oapt. H. G. 
Howarth, R.A., Sheffield ; (9) ‘‘On Overheated Steel,” by Arthur 
W. Richards, Grangetown, and J. E. Stead, F.R.S., Member of 
Council ; (10) ‘‘On Segregation in Steel Ingots,” by B. Talbot, 
Middlesbrough ; (11) ‘‘A Manipulator for Steel Bars,” by Douglas 
Upton, Jarrow ; (12) ‘‘ On the Influence of Carbon on Nickel and 
Iron,” by George B. Waterhouse, New York. The reception 
committee has now been appointed, and consists of Colonel H. 
Hughes, C.M.G., chairman of the executive committee; Mr. F. 
Huntsman is hon. treasurer; Mr. J. Rossiter Hoyle, vice-chair- 
man; and Prof. J. O. Arnold, Mr. A. McWilliam, and Mr, John 








10 tons of Belgian flint pebbles, and is driven by a 75 horse- 





unloaded by machine shovels. Belt conveyors, with steel 
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MOTOR CHAR-A-BANC. 





Tyav the motor car movement is extending in India there 
are many signs. The illustration given herewith represents 
4 char-i-banc recently constructed by J. W. Brooke and Co., 
Limited, Lowestoft, for service in Bombay. This vehicle is 
equipped with a 15-20 horse-power four-cylinder vertical 
petrol motor. 


| rails are laid on a bed of 6 to1 Portland cement concrete, 


The ignition system is the low-tension | 


magneto, and the gearing provides four speeds and a reverse, | 


the speeds being obtained by gears of the Panhard type ; the 
power is then transmitted through chains to the back wheels. 
These wheels are fitted with twin Sirdar tires and the front 
wheels are fitted with single Sirdar tires. 
constructed to carry twenty-five passengers, the front seat 
only being upholstered, The body, to withstand the Indian 
climate, 18 built of teak. The canopy is made sufficiently 
strong to carry luggage, and is fitted with curtains to protect 
the passengers; there is, in addition, a glass screen in front 
of the Criver not shown in the photograph. The highest 


The vehicle is | 


having a minimum thickness of 6in. As the road from 
Abbey Wood to Erith follows, for the most part, the old 
track running along the edge of the marshes, the bottom is 
often very soft, and, where necessary, the thickness of 
concrete has been considerably increased. The paving setts 
are 5in. Norwegian granite on the majority of the route, but 
through Erith proper, and to Belvedere, Guernsey granite is 
employed. Black butt and Jarrah wood is used in front of 
places of worship, schools, &c. The joints of the paving 
were racked and run with pitch for half their depth, and 
grouted with Portland cement and sand for the remainder ; 
but where paving was carried out in frosty weather, to 
prevent delay, pitch was used for the whole depth. 

The standard points used in passing places are straight run 
in, with a 200ft. radius run out, which give very easy running, 
and it is expected that the saving in wear and tear on the 
cars and track will amply repay the increased cost of these 
points, which are of manganese steel and 15ft. long. Conduits 
with three or four ways are laid under the track to allow of 























MCTOR CHAR-A-BANC FOR BOMBAY 


speed of this vehicle is 20 miles per hour, and with a test 
load of thirty people we are informed that it succeeded in 
climbing a gradient of 1 in 8 in comfort. 








ERITH ELECTRIC TRAMWAYS. 

On Saturday last a further important system of electric 
tramways in the south-eastern side of London was opened by 
the Erith Urban District Council. The tramways are con- 
structed on the overhead trolley principle, the length of road- 
way traversed being 4? miles. ‘The total capital expenditure 
sanctioned by Parliament for the tramways proper is 
£113,500, and for road widenings and a new bridge over the 
railway £32,000, The lower road, which is developing into 
the main traffic route from Erith to London, crosses the 
South-Eastern and Chatham North Kent line by a level 
crossing, and when the tramways were contemplated it 
became necessary to arrange for a bridge instead of a level 
crossing. The South-Eastern and Chatham Railway is 
throughout this section approximately a surface line, and 
the crossing is also at a very acute angle. To keep the 
approach gradients as flat as possible, it was essential that 
the depth of bridge deck should be kept very small. The 
existing double line of railway is crossed by a span of 26ft. on 
the square and 40ft. on the skew, two side spans, 14°1ft. Gin. 
on the square and 22ft. 3in on the skew, being formed to 
allow of a future doubling of the railway. The bridge is 
designed to carry ordinary road traffic and a trolley 
of 32 tons weight on a 12ft. 6ft. wheel base. 
Trough flooring with parapet girders allowing of the 
shallowest deck construction was decided on, The 
gradients of the approaches were thus kept to 1 in 24°8 
on the west side, and 1 in 30 on the east. The bridge 
foundations were carried through clay and peat of the old 
marsh land to ballast at a depth of about 12ft., and as those 
for the intermediate piers were close to the running road of 
the South-Eastern and Chatham Railway, careful timbering 
was necessary. These pier foundations, each S80ft. long, 
were carried out in 20ft. lengths, heavy bulks being placed 
under the rails adjacent to each length. 

The contract for this bridge was placed last summer in 
the hands of Messrs. W. Pattison and Sons, Limited, 
Parliament-street, Westminster, who carried out the whole 
of the work without interfering with the traffic on the rail- 
way. The contracts for the supply of rails, &c., and the 
construction of all track work and conduits were placed in the 
hands of R. W. Blackwell and Co., Ltd., Bolckow, Vaughan 
and Co,, Limited, being sub-contractors for the supply of 
rails and fastenings, ‘Hadfield Steel Foundry Co. being 
the sub-contractors for all points, crossings, and special 
work, As above mentioned, the lines at present constructed 
have a route mileage of about 4°7, and an equivalent single 
track mileage of 8°4, the whole of the main line from Abbey 
Wood to Erith being double track. Connection is made with 
the Bexley tramway system at Northumberland Heath, and 
before long direct communication will be obtaimed with 
London through Plumstead and Woolwich. The rail joints 
are fished and anchored with Cooper and Howard-Smith’s 
anchor joints, intermediate anchors being also used in the 
middle of the rails, which are No. 3 B.S., 100 1b. per yard, and 
60ft. in length. The centres of the tracks are laid 8ft. 6in. 
apart, except on curves, where this distance is increased, 
to allow of the increased overhang of the cars. Though only 
6ft. wheel base truck cars, 28ft. lung, are at present in use, 
the track has been laid down to give the clearance required 


for the large London County Council bogie type of car. The 





the cable system being drawn in, and draw-boxes of ample 
size are constructed about 100 yards apart or at such shorter 
distances as will allow of straight runs for the conduits 
between the boxes. The steepest grades on the system are 
1 in 20, and the sharpest curve 40ft. radius. 

The power station now contains the following plant :— 
Boilers, Lancashire type, working pressure 160 1b. per square 
inch, two, 28ft. by 8ft., by Spurr, Inman and Co., rated at 
6000 lb. per hour each, and hand fired. Three 28ft. by 
8ft. Gin., by Yates and Thom, rated at 7500 lb. per hour each, 
and fitted with Bennis compressed air stokers and Sugden’s 
superheaters, capable of superheating the steam to 100 deg 
Fah. above normal temperature. There is one steam 
alternator of 50 kilowatt, and two of 150 kilowatt capacity, 
each of the International Electrical Engineering Company's 
make, driven by Allen’s compound engines, and two of 
500 kilowatt, each of Westinghouse make, driven by Belliss 
triple-expansion engines; all are capable of giving 20 per cent. 
overload for one hour. he exciters are direct driven on a 
continuation of the rotor shaft. The alternators are arranged 
with revolving fields. There are two rotary converters, 
150 kilowatt each, and one negative booster, one of 75 kilo- 
watt of British Westinghouse make. There are two condensers 
of 10,0001b. capacity per hour each, one by the Wheeler 
Condenser Company, the other by Blake and Knowles’ Steam 
Pump Company, and the economiser has 192 tubes and is 
made by Green’s. 

The Council have selected from among a large number of 
candidates Mr. A. Coveney to act as general manager of their 
tramways system. 








OBITUARY. 


MR. F. J. STRINGFELLOW, 

A NAME which is now almost forgotten, but which was 
notable some thirty-eight years ago, is recalled by the 
death of Mr. F. J. Stringfellow. which occurred last Friday 
at Crewkerne, in Somerset. Mr. Stringfellow was one of a 
group of inventors, including Mr. Wenham and Mr. Henson, 
who devoted themselves to the study of aérial navigation ina 
scientific manner. Although the aéroplane was not as well 
understood in the sixties as it is now, it was recognised that 
in it there lay a source of lifting power of which the limits 
were unknown. Many experiments had been made with it 
on a small scale by various investigators, but Stringfellow 
decided to carry the matter further, and he set to work to 
invent a steam engine which would propel, by means of 
screws, an aéroplane of some size at sufficient speed to 
sustain its own weight. This aéroplane and steam engine 
were exhibited at the famous exhibition held by the Aéro- 
nautical Society at the Crystal Palace in 1868. The programme 
of that exhibition—it will be found in the last issue of 
THE ENGINEER for June of that year—is both amusing 
and instructive, and will well repay perusal. In it 
Mr. Stringfellow’s two exhibits are briefly described as 
follows ; first the engine :—‘‘ Light engine and machinery for 
aérial purposes, about half horse-power; cylinder, 2in. 
diameter, 3in. stroke; generating surface of boiler, 34f¢. ; 
starts at 100 lb. pressure in three minutes, works two pro- 
pellers of 3ft. diameter about 300 revolutions per minute. 
With 3} pints of water and 18 oz of liquid fuel works abou 
ten minutes. Weightof engine, boiler. water, and fuel, 16} 1b.” 
This engine s‘cured a prize of £100 for ‘‘ the lightest engine 
for its power, from whatever source the power may be derived,”’ 
but it was far from meeting the requirements of the flying 





machine. It gave a thrust of 5 lb. forwards, but sustained 
less than one-third its own weight, and certainly did not 
develop half a horse-power. 

Stringfellow’s other exhibit was less fortunate ; there was no 
prize for it, and it could not with its aéroplanes fly as the 
inventor expected. It is thus described : ‘‘ Working model of 
an aérial steam carriage, the whole including engine, boiler, 
water, and fuel, weighing about 12 lb.; cylinder, 1,',in. 
diameter, 2in. stroke ; works two propellers, 2lin. diameter, 
about 600 revolutions per minute; gets up steam to 100 Ib. 
pressure in five minutes. Un account of steam, the manager 
of the Crystal Palace Company will not allow this or similar 
models to show flight in the main building, and it will be 
necessary, for want of space, to attach it to a line by a 
travelling pulley. -If the distance will allow of the attain- 
ment of such a speed as the engine is capable of imparting, 
it will be seen that this model will sustain itself in flight.’’ 
Apparently the apparatus never reached the desired speed, for 
it did not ‘‘ show flight,’’ and the solicitude of the manager 
of the Crystal Palace Company for the safety of his building 
was misplaced. Later experimenters, like Mr. Langley and 
Mr. Hargrave, have been more successful with steam aéro- 
planes than Mr. Stringfellow, but his name is to be 
remembered always in the roll of those who have experi- 
mented with flying machines as amongst the first to attempt 
a rational application of the aéroplane to the navigation of 
the air. 


‘THERE has recently died at Bruton Mr. William Elderkin at the 
age of ninety-one years. Mr Elderkin worked under Brunel as a 
contractor in the construction of the Great Wistern Railway 
between Radstock and Frome, and Westbury and Weymouth. 





THE death is announced, at the age of fifty-five years, of Mr. 

harles Perkins, the owner of the Birtley Ironworks, and also of 
tke Pelaw Main Colliery. His death was caused by a motor car 
accide..*, 








TELEPHONE SeRVICE.—On and after September Ist, the :ub- 
scribers to the National Telephone Company’s system in London 
will be able to use the Anglo-Freach and Anglo-Belgian telephc ne 
services on the same conditions as Pust-office subscribers, and 
similar facilities will be available to the company’s subscribers con- 
nected with the main exchanges in the provincial towns with which 
communication is practicable. 


New Works or ARGYLL Motors, Limirep.—The new works 
which Argyll Motors, Limited, are establishiag near Balioch, 
at the foot of Loch Lomond, are progressing towards completion, 
and already a portion of the mechanical equipment of the works 
has been installed, including some of the plant for lighting and 
for power purposes. This includes producer gas plant capable of 
yielding 1500 brake horse-power, and two out of the ten gas 
engines of Rodger-Rowden make with which the works will be 
equipped when complete, Of the ten engines, which with the pro- 
ducer plant are from the works of A. Rodger and Co., Govan, three 
are arranged for direct driving and seven directcoupled to dynamos 
for electric lighting and electrical power purposes. The producer 
plant forms one of the most complete installations of the kind yet 
laid down in Scotland. The arrangement throughout is such that 
any part can be cleaned or repaired without in any way interfering 
with the working of the plant. The works, with surrounding 
ground, occupy a site of 60 acres, 11 of which are roofed over, and 
are favourably situated for railway and road transport. In 
arrangement, size, and equipment the new works are designed for 
a productive capacity of 2000 cars per annum. 


SLip- DOCKS FOR HONGKONG —For the periodic painting and 
overhaul of ships, as well as for structural alterations or repairs, 
hauling-up slipways have distinct advantages over dry docks con- 
cerned alike with ease and cheapness of first construction and 
rapidity and economy of after working. In out-of-the-way or 
comparatively undeveloped quarters of the world, where facility 
of construction and low first cost are weighty considerations, the 
advantages are even more apparent. While the Clyde and other 
home centres of shipping and shipbuilding possess such facilities 
in plenty, newer and more remote centres abroad are not so well 
equipped. The original inventors—and for long the only makers 
—of these ‘‘ patent” slipways were Messrs. Morton, of Leith, and 
their successors, S. and H. Morton and Co., Limited, are from 
time to time requisitioned for the design and manufacture of slip- 
ways for particular situations. They have just been commissioned 
to prepare and lay down three of their slipways at Horg-kong, 
all of the latest and most improved type, driven by electric 
power. One is to be capable of dealing with vessels 300ft. long by 
40ft beam and of a total weight, with supporting carriage, of 2700 
tons, while the other two are to deal with vessels 290ft. by 40ft. 
and 2000 tons weight. 


MUNICIPAL AND OoUNTY ENGINEERS.—The Incorporated Associa- 
tion of Municipal and County Enyineers held a meeting at Ayr on 
Saturday, 26thult. Mr. Arthur E, Collins, M. Inst.C.E., city engineer, 
Norwich, president of the Association, expressed satisfaction that 
the English and Scottish Associations had amalgamated during the 
past twelve months, and anticipated that this step would prove 
much to the advantage of the Association on both sides of the 
Border. The great object of the Association was t> collect informa- 
tion on all subjects of which municipal engineers should have 
full knowledge, and to distribute that knowledge. At that 
meeting they had present Mr. Van Lint, municipal engineer, 
Brussels, as representing the recently-formed Association of 
Municipal Engineers of France and Belgium, a body which had 
been formed practically on the lines of the British Association. Mr. 
Van Lint at a later stage invited the Assoviation to appoint repre- 
sentatives to attend the first congress to be held in Pans in 
November next Mr. J-hn Yourg, burgh surveyor, Ayr. read a 
paper on ‘ Municipal Works in Ayr,” in which he dealt with rads 
and bridges, street hghting, refuse dixpo-al works, water works, 
sewerage, and tramways. Ina reference to the Aud Brig—the 
proposal to re-build which has drawn the keen attenti-n of archi- 
tects, antiquaries, and engineers in al] parts of the w rid—the 
author said that it was a splendid example of the constructive skill 
prevailing in the fifreenth century and prese: ted a structure of 
venerable charm and unique value from an antiquarian stand point. 
But the town council, acting on skilled advice. had, owing to its 
dangerous condition, authorised the preparation of plans and 
specifications for its re-building. The main idea—no light task— 
was to produce an exact replica of the old bridge, using the present 
materials as far as they could be introduced in the new structure 
in precisely the same situation as they occupied in the old bridge. 
The foundations of the piers, which rest upon oak cradles, 
were several feet above the river bed. and new foundations 
would be put in at a depth of about 8ft. lower. A discu-sion 
foll,»wed ; several members expressing the belief that it was quite 
possible to save the Auld Brig as 1t-tood, and in any case, that the 
way in which Mr. Yung had speken of it was «a guars«ntee that 
no ruthless hand would be laid on a structure of such splendid 
antiquity. Following the bu-<iness meeting the members were 
entertained at luncheon by the tewn council, and the afternoon was 
devoted to visiting the Auld Brig, the electricity and refuse 
destructor works, and the Burns’ monument and college at Allo- 
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THE TALLA WATERWORKS. 


Wir the completion of the new Talia Waterworks to 
be opened in September, Edinburgh is now beyond the 
probability of a water famine—at any rate, for many 
yearsto come. Of late the summer droughts have caused 
the officials to issue notices to the public regarding the 
necessity of economising the supply, and towards the end of 
August the quantity in the reservoirs was only 836,440,000 
gallons, or at a lower ebb than at any time during the past 
decade. When the Talla contract was begun in September, 
1895, there was a water scare, and since then not only 
has the population of the city largely been added to, but 
there has been an increased demand for water for public 
works, public baths, and various forms of municipal 
enterprise. : 

At present Edinburgh has a daily delivery of about 
18,000,000 gallons, and the supply per head averages 
about 89°82 gallons per day, but has been as high as 
43°26 gallons. About 2000 million gallons is the normal 
quantity in the reservoirs, and the population to be 
served is 455,000. Edinburgh has always paid special 
attention to the provision of a pure water supply, and 
excluding the Talla, there are no fewer than fourteen 
reservoirs ; a number of these, however, being for com- 
pensation demands, as about five million gallons are 
required daily for the use of mills on the Esk and else- 
where. 

The selecting of the Talla was a question which excited 
much controversy, many advocates being found for the 
alternative scheme of St. Mary’s Loch. But on May 30th, 
1895, the Royal Assent was given to the Edinburgh and 
District Waterworks (Additional Supply) Act; and four 
months later a start was made with an undertaking which 
has thus oé¢cupied ten years in course of construction. 
The Talla Valley is in the county of Peebles, and the 
pipe line from the reservoir to the filter beds at Alnwick- 
hill on the outskirts of Edinburgh extends 35 miles. 
The small river Talla rises in the Hartfell hills and flows 
along a deep valley to the Tweed. The Edinburgh Water 
Trustees bought the farms of Talla and Gameshope, ex: 
tending to 5670 acres, or nearly the whole of the gather- 
ing area of the reservoir, which comprises 6180 acres. 
The drainage area is mostly hill pasture, though there are 
included about 440 acres of peat. For a period of seven 
years gaugings had shown that the available rainfall in 
ordinary dry years is 38in. per annum. At the two other 
principal reservoirs for Edinburgh the average rainfall 
in dry years is—Glencorse 20in., and Gladhouse 19in. 
It is computed that the yield of the Talla drainage area 
in dry years will be 14,598,000 gallons per day, of which 
one-third will be given as compensation to the Talla and 
Tweed, and the remainder will be appropriated by the 
Trustees for the purposes of supply. 

The embankment which has been constructed across 
the Talla Valley leaves the hills as natural barriers on 
both sides, and the reservoir so formed extends, when 
full, for 2} miles in length, with a surface water area of 
about 300 acres. The greatest depth of the reservoir 
will be 79ft., and it will, when full, have a total capacity 
of 2800 million gallons, including about 160 million gallons 
below the level of the sill of the tower which controls the 
supply drawn through the aqueduct. This Talla reser- 
voir—see opposite page—is 950ft. above sea level. 

Difficulty was experienced in making the embankment, 
owing to the nature of the hillside on the south bank. 
Rotten rock was met with, and careful concreting had to 
be resorted to. The length of the embankment across 
the valley is 1200ft., the breadth at the bottom 600ft., and 
it slopes upwards on each side to a 20ft. surface at top, 
which rises 90ft. above the river bed. It was constructed 
from material excavated by steam navvies from the bed 
and sides of the reservoir. The puddle trench is 1300ft. 
in length and 124ft. in depth, with a width at its base of 
40ft., tapering to 10ft. at the top. A total weight of over 
100,000 tons of puddle clay, brought by rail from Carluke, 
has gone to make the trench. The face of the embank- 
ment inwards towards the reservoir is ‘‘ beached” in its 
lower part with 18in. of rough stones; above this is a 
broad belt of heavier stones, while the top section is 
carefully laid with large square stone blocks to meet 
the force of the waves in stormy weather. The total 
quantity of embankment is somewhat over 400,000 cubic 
yards, chiefly of a gravelly material. 

No pipes are led through the embankment, as the 
engineers decided that for greater safety they would leave 
the dam unbroken. The river Talla was diverted into a 
tunnel constructed through the hill on one side of the 
valley, curving round until it enters its natural bed on 
the other side of the embankment. Two pipes 36in. in 
diameter have been laid in this tunnel, one for passing 
the compensation water to the Talla, calculated at 
5,000,000 gallons daily, and the other for the city supply, 
averaging 10,000,000 gallons daily. These pipes lead 
from a substantial granite tower built on the reservoir 
edge, and are fitted with regulating sluice valves worked 
by hydraulic pressure. The pipe for the city supply 
leads to a solidly built red stone measuring house, where 
valves control the flow, and before the water enters the 
tunnels on its journey to the city’s filter beds it must 
pass through a double screen. The outer screens are 
ordinary square mesb, four spaces to the lineal inch, 
made of copper wire 0°065in. in diameter. The inner 
row of screens is laid wove copper wire cloth having 
eighteen spaces per lineal inch, and with the ribbon mesh. 
The copper wire is 0°035in. in diameter. The frames of 
the screens are of galvanised iron, and duplicate grooves 
are provided for the inner scréens to enable clean screens 
to be put in before removing dirty ones. A waste weir 
is constructed on the north side of the reservoir, over 
which is a two-span bridge. 

A feature of the conduit leading to Edinburgh is the 
hill tunnelling that has had to be undertaken. Out of 
the thirty-five miles there are nine miles of tunnel, and 
12 miles of cut-and-cover aqueduct. In both cases there 
has been sufficient room allowed to convey double the 





supply arranged for, or 20 million gallons per day, so 
that while the cost of construction has been thereby in- 
creased, yet, should future years necessitate any extension 
works, the tunnels and aqueducts will serve. The piping 
laid is of cast iron, and varies in diameter from 27in. to 
36in., the full capacity being about 12 million gallons per 
day. The built aqueducts are 7ft. 6in. high and 6ft. wide 
inside, and there are in all twenty-one tunnels, the 
longest being one and a third miles in length. 

As regards the cost of this huge undertaking, the sum 
stated originally in the Act was £750,000. This amount, 
however, through various causes has had to be largely 
exceeded, and when all the contracts have been com- 
pleted, the total expense is likely to be over a million and 
a quarter sterling. In the early portion of the work the 
Trustees had had to appoint a new contractor owing to 
the death of the first contractor, but they were fortunate 
in securing Mr. John Best to take up the big scheme. 
The engineer is Mr. W. A. Tait, of Messrs. J. and A. 
Leslie and Reid, Edinburgh, and the consulting engineer, 
Mr. G. H. Hill, M. Inst. C.E. Owing to the exposed 
nafure of the ground very little outdoor labour could be 
done in the winter months, and the snow often lay deep 
among the hills until the spring rains cleared the land. 

In comparing the Talla water scheme with the other 
great Scottish waterworks for Glasgow, it may briefly be 
noted that the distance from Loch Katrine to Glasgow is 
very nearly the same as from Talla to Alnwick Hill 
filter beds, the Glasgow conduit being 34} mileslong. The 
population to be supplied from Loch Katrine is 1,101,278, 
and the daily water supply is 63,622,793 gallons. At pre- 
sent Loch Katrine can give a daily supply of 65 million 
gallons from a storage capacity of 9,849,383,044 gallons, 
but on the completion of the works which will introduce 
Loch Arklet as a feeder, the daily supply can be increased 
by 10 million gallons, and the storage capacity by an 
additional 2,160,491,931 gallons. 








AN EARLY LONG-DISTANCE RUN. 

Just sixty years ago a long railway run took place, which 
was considered a marvel of organisation at the time, and is 
now of much interest for the light it throws upon the system 
of travelling and the ideas of those days as to high speed 
and general efficiency. Theoccasion was that of the election 
of George Hudson, the well-known ‘‘ Railway King,’’ and 
then at the height of his fame, as member of Parliament for 
Sunderland. Being returned largely on the strength of his 
promises as to railway and dock works to be undertaken 
there, it was thought advisable to give the electors a solid 
proof of the wonderful things he could do. Directly the 
v tes were counted, on the afternoon of Thursday, August 
14th, 1845, Mr. James Allport, manager of the Newcastle and 
Darlington Junction Railway, set off by a carefully-arranged 
series of special trains, to convey the news to the Times 
office in London, no telegraph then existing. At 4.24, 
accompanied by Mr. Lockey, reporter for the Newcastle 
Journal, and by two other gentlemen, he started from the 
Monkwearmouth Station at Sunderland. The engine was by 
Robert Stephenson and Co., ‘‘on the newest and most 
approved principle.’’ This description should indicate that 
it was a ‘‘ long boiler.’’ Just an hour was occupied in getting 
to Darlington, vid Brockley Whins ourve, a distance of only 
372 miles, but a stop of two minutes was made at Belmont 
Junction for water and the speed must have been about as 
high as the notoriously unsteady ‘‘ long boilers ’’ were fit for 
At Darlington, the Great North of England Railway being 
reached, two of its directors joined, and that company’s engine 
Richmond came on. Over one of the most favourable 
running grounds in the kingdom, and with a slight gradient 
in its favour, the train took 52 minutes to cover the 448 miles 
into the old terminus within the walls at York. This equals 
51:2 miles per hour, but according to the Times a far bigher 
speed than that was run part of the way. It says, ‘‘ The train 
at one time proceeded at the rate of a mile in 48 seconds, or 
at the astonishing velocity of 75 miles an hour.’’ At this 
speed ‘‘ the motion of the train was hardly perceptible, there 
being none of that rocking motion of the carriages observable 
on broad-gauge lines when going at a much slower rate of 
speed. The operation of writing was performed with ease 
under these circumstances, and not the slightest apprehension 
of danger was felt by any of the party.’’ No explanation of 
the varying speed is given, but it may be assumed that the 
mail train, due out of Darlington at 5.5 p.m., was io front 
and would have to shunt somewhere, probably at Northaller- 
ton, for the special to pass. The engine Richmond, which was 
one of R, and W. Hawthorn’s build, had conveyed Nicholas 
Wood over this section in 45 minutes when taking him to 
London to give evidence before the Gauge Commissioners. 

York being reached at 6.22, the travellers, with a fresh coach 
and engine were off again at 6.24 upon the line of the York 
and North Midland Railway. This brought them to Norman- 
ton, 244 miles, which was covered in 35 minutes, a rate of 
42 miles per hour. Normanton being the junction with the 
Midland system another change of engine took place, 
occupying three minutes. The time of arrival is stated as 
6.29, obviously a misprint for 6.59. Leaving at 7.2, the 
234 miles to Masborough was run in 32 minutes, equal to 
43-4 miles per hour. For some inexplicable reason, yet 
another change of engine was made here, no consideration of 
a different company’s line coming in. Four minutes being 
taken to effect this, Masborough was left at 7.38 and Chester- 
field reached at 8.2, a rate of 39-7 miles per hour over 
15 miles. The object of the stop is not stated, and it ought 
to have been possible to run to Derby without watering. 
However, Chesterfield was left at 8.4 and Derby reached at 
8.37, 33 minutes over 24 miles being 43-6 miles an hour. 
At that time it was not possible to run through Derby Station 
except on the Birmingham road, trains from the north for 
Leicester way reversing and going out round a curve on to 
what had been till a year before the Midland Counties Rail- 
way. Although it is not so stated, it is clear that there must 
have been another change of engines at Derby. Three 
minutes’ delay, and the special set off again. A note appended 
to the entry ‘‘ Leicester, 9.39,’’ shows ‘‘ Delay and detention 
caused by the quarter to 8 o’clock train in advance, 15 
minutes.’’ On referring to Bradshaw this is found to be an 
error, evidently meaning the 8.15 p.m. traim from Derby to 
Leicester, which would be overtaken about Loughborough, 
and which stopped at all stations. As it was due at Leicester 
9.45, it evidently shunted somewhere, for a local paper, 





referring to the special, says, ‘‘ At half-past nine p.m. the train 
flew past the station at between 40 and 50 miles an hour. 
Through the dusky light a man could be seen sitting on the 
roof waving a blue and white flag. Somebody was heard to 
shout something out of the carriage, but what it was could 
not be heard, nor could any paper then be found, nor did 
anybody know what Mr. Hudson’s colours were, greatly to the 
disappointment of the expectants.’’ An hour and a-half later 
the packet thrown out was found, announcing Hudson's 
victory. If the train passed at 9.39, it would mean, deduct- 
ing 15 minutes’ delay, that it had travelled the 29} miles 
from Derby in 44 minutes, or at practically 40 miles an hour, 
At Rugby, 20 miles beyond Leicester, the special passed from 
the Midland to the London and Birmingham Railway, 10 6 
being the time of arrival, so that a rate of 44°4 miles per 
hour had been maintained latterly. Here, of course, the new 
company’s engine came on, but 13 minutes were consumed 
somehow or other, so that it was 10.19 when the train entered 
upon the last stage of its long flight. The Birmingham line 
was then exclusively worked by Edward Bury’s four-wheeled 
engines of about 12 tons weight. One of these, doubtless, 
took the train to Wolverton, 30} miles, in forty-five minutes, 
equal to 40°3 miles an hour. Wolverton was the headquarters 
of the locomotive department, and all trains changed engines 
there; so it may be assumed this process was once more 
undergone. Six minutes’ stoppage is recorded. A fresh 
start was made at 11.10, but a good deal of mysterious delay 
occurred further on, variously stated as due to the in- 
efficiency of the engine power, and to faulty arrangements 
made in the absence of the chief superintendent of the line. 
The York papers say that an hour was lost on the Birmingham 
line, but forty-five minutes certainly was, the last recorded, 
arrival time being, ‘‘Primrose Hill, 12.50 a.m.,’’ wher 
eleven minutes’ delay happened. By this must be meant the 
top of the incline at Camden, very near there, if, as stated, 
one minute sufficed to get the train into Euston. The time 
of arrival is given as 1.2 am., Friday, August 15th. It is 
clear that a serious loss of time occurred somewhere between 
Wolverton and Camden, the figures showing one hundred 
minutes for about 514 miles. It was usual, however, to stop 
at Tring for water, Bury’s tenders being extremely small. 
By 1.5 the party were off for Printing House-square, but a 
horse fell and broke the shafts, so that the drive took twenty 
minutes. 

At the Times office everything was in readiness for 
= a large number of copies, whilst the travellers 
were hospitably entertained after their long ride. At 
2.50 a.m. they set off on their return, leaving Euston at 
3.5, and reaching Sunderland at 10.57, just in time for 
the official declaration of the poll. Mr. Hudson did not 
forget to set forth the merits of railways in general, and 
his own in particular, and he practically controlled 
all the lines between Sunderland and London, except 
the Birmingham, It is stated that with the exception only 
of the delay upon that line there was not a deviation of more 
than five minutes from the times previously arranged for 
the journey. The obstruction near Leicester renders this 
statement inexact, but still, considering the absence of any 
satisfactory mode of ascertaining where preceding trains 
really were, the working of the special for 301{ miles over 
five different companies’ lines in 451 minutes running time 
is a creditable, if not extraordinary performance. The 
speed works out to only 40 miles an hour, but had not 
45 minutes been lost it would have beenJpractically 44:5. 
The engines only ran about 43 miles each, which would 
have been 504 but for the breakdown of one, presumably, at 
Masborough. That was then considered about as far as it 
was advisable to go without ‘‘ hooking off.’ The load is 
not stated, probably only a single first-class coach weighing 
5 or 6 tons, but it might have been more going back, as 
specials ran from various points as soon as the papers could 
be transferred. Mr. Allport, it is unnecessary to say, was 
afterwards Sir James, the famous manager of the Midland, 








NEWCASTLE-UPON-TYNE ASSOCIATION OF STUDENTS OF THE IN- 
STITUTION OF CIVIL ENGINEERS —On Thursday, September 7th, a 
visit will be paid to the Tynemouth Corporation Waterworks. 


ELECTRICITY IN FIFESHIRE.—The works of the Fife Electric 
Power Company at Townhill, Dunfermline, were formally opened 
on the 15th ult. They have been built at a cost of £25,006, and 
form but a part of the scheme provided for in view of the antici- 
pated great development in the industrial district served. Four 
Lancashire boilers provide steam superheated to 80 deg. Fab., and 
the engine-room contains two 500 horse-power engines, and two 
75 horse-power, all by Willans and Robinson, Rugby. Each of the 
two larger engines drives a 300-kilowatt two-phase generator, work- 
ing at 3000 volts pressure, while the two lesser generators are 
direct-current 110-volt machines, principally to be used for exciting 
the larger generators. The makers of the generators are Bruce, 
Peebles and Co., Edinburgh, who are the contractors for the whole 
of the equipment. Sufficient plant has been laid down to give a 
continuous current of about 1200 horse-power, and that by requisi- 
tioning only one of the larger generatorsat a time. Thecompany 
are already supplying a number of works in the vicinity with 
current, and it is fully expected that the Corporation of Dunferm- 
line will take current for street lighting. 


AN INTERNATIONAL ConGress.—The Belgian Government have 
announced their intention of holding an international congress at 
Mons from September 24th to the 29th next. The Congress will be 
held under the distinguished patronage of his Majesty the King of 
Belgium and all the high officials of the Government. The object 
will be to consider questions relating to international economic 
expansion, Reports will be read at the meetings of the 
different sections—of which there will be six—and these 
reports will subsequently be considered at ‘‘ general meetings.” 
All questions relating to one section will be classified under 
three separate headings. The following ' list shows the 
general classification as it at present stands:—Section |. 
Education—(a) Economic expansion in primary education, (/) in 
secondary education, (c) in higher education. Section II. Statis- 
tics—(a) Sources of information and the basis of reckoning, 
(b) methods to be recommended for the preparation of statistics, 
(c) useful notes or remarks, Section III. Political economy—(«) 
Advantages and disadvantages of ententes based upon common or 
reciprocal interests, (b) measures tending to prevent abuse of 
international competition, (c) special subjects, Section IV. 
Marine—(z) Matters susceptible to international agreement, 
(b) information to be derived from the history of other countries, 
(c) measures capable of fostering the development of marine and 
special questions, Section V. Expansion of civilisation towards 
new countries—(a) Measures which tend to promote or facilitate 
progress of civilisation, (b) practical recommendations concerning 
the organisation and management of missions for the exploration 
of new countries, (c) questions concerning the material and moral 
or intellectual status of colonial agents, and special questions. 
Section VI. Means and agents of expansion—(a) Value of private 
enterprise, (5) should private enterprise receive State aid in certain 
cases, and in what form ? (c) scope of direct action by States or 
their official representative, . 
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RAILWAY MATTERS. 


A ive and a-half of the Sudan Railway has [been 
washed away by heavy rain storms. Beyond delay to the mails, 
however, no inconvenience has been caused. 


Tue train mileage of the London and North-Western 
Railway during the last half-year was 22,090,135, made up as 
follows :—13,221.876 for passenger trains, and 8,868,259 for goods 
and mineral trains. 

A RECORD run was made last week from London to 
Liverpool on the London and North-Western Railway. A special 
train ran from Euston to Liverpool without a stop in three 
hours seventeen minutes. 


Tue Chicago Southern Railway is nearing completion, 
and is to be in operation by Ist January, 1906, from the State line 
between Illinois and Indiana to a connection with the Chicago 
Terminal Transfer Company, Chicago, 114 miles, as an extension 
of the Southern Indiana Railway. . 

THE mileage of trains on the Midland Railway for the 
past half-year was, of passenger trains, 10,647,629 miles ; of goods 
and mineral trains, 12,317,235 miles; the total being 22,964,864 
miles, showing a decrease, when compared with the corresponding 
period of last year, of 140,676 miles. 


Tue District Railway began running, on Sunday, a 
new service of electric trains from Wimbledon and Putney through 
London to Whitechapel. With the exception of the Inner Circle 
service and the London and North-Western trains, the whole of 
the various services run by the District Railway are now being 
worked electrically. 


Two short railways for ascending the Alps are projected 
for the St. Moritz district. One is for a line up the comparatively 
easy eminence known as the Muottas Muragl, which commands a 
splendid view of the country. This line is expected to be ready 
for use next year. The second project is for a mountain railway 
on Mount Piz Julien. 


Tue United States Interstate Commerce Commission, 
acting under the authority vested in it by the law of March 2nd, 
1903, proposes to make a change in the requirement that there 
shall be a certain percentage of air-braked cars in all trains, 
increasing the minimum beyond the present 50 per cent., provided 
it shall prove reasonable and practicable to do so. 


THE proposal to double the track of the Canadian 
Pacific between Winnipeg and Fort William represents the largest 
undertaking of the Company in the West since the construction of 
its permanent lines west of Lake Superior. The first contract was 
awarded lately for £600,000 for grading and rock cutting, but the 
work altogether will necessitate an expenditure of £2,000,000. 


Peat has been used on the Swedish State locomotives 
during the past year on an extensive scale for the goods trains of 
some districts, the peat having been mixed with equal quantities 
by weight of British coal. During the latter part of the year 
ths railway authorities purchased, after inviting tenders, 9300 
tons of peat fuel, to be delivered at different locomotive stations, 


THE directors of the Midland Railway have given orders 
for ten new engines to be built at the company’s Derby works, 
They are to be the most powerful yet built, and are from the 
designs of the newly-appointed locomotive superintendent—Mr. 
R. N. Deeley. Their steam pressure is to be 200Ib., and it is 
claimed that they will be able to draw the heavy loads which now 
require two engines. 


Ir is announced that the New York Central Railroad 
will abolish 55 grade crossings between New York City and Croton 
and New York City and White Plains. The company proposes to 
pay one-half the expense of the work, provided the State of New 
York will pay one-quarter and the municipalities the remaining 
quarter. The proposed change is said to be a part of the New 
York Central’s plan for the electrification of its suburban divisions, 


A CONFERENCE of North-Eastern railwaymen will be 
held at Darlington on September 24th, fur the purpose of consider- 
ing the recent reply of the manager to the request of the men for 
better wages and conditions of labour. Sir George Gibb has made 
concessions which will increase the company’s wages bill by £3000 
a year, butit is contended that the concessions made are inadequate. 
Representatives from all the branches of the Amalgamated Society 
of Railway Servants on the system will meet at the conference. 


THe railways of India in April, 1905, had an aggregate 
length of 27,904 miles, with 3055 miles under construction or 
authorised. The 27,565 miles in operation at the end of 1904 were 
of four different gauges, as follows :—5ft. 6in.—Indian standard 
gauge—14,733 miles; meter gauge, 11,562 miles ; 30in. gauge, 942 
miles ; 24in. gauge, 328 miles. Of the total equipment there are 
2630 engines, 10,401 passenger cars and 2883 freight cars fitted with 
automatic brakes, while 9385 passenger cars are fitted gas and 485 
with electric light. 


On the widening of the London and North-Western 
Railway between Euston and Camdea, the works, including the 
additional sidings and lines of rails, for separating the fast and 
local traffic, and to facilitate the shunting and marshalling of 
trains, are now in use, and the new sheds, comprising an area of 
about 3? acres, to accommodate 230 carriages, are occupied. It 
is anticipated that the whole of the arrangements. including the 
electric power working of signals, Xc., will be complete during 
the current half-year. 


THE works of the Wilmslow and Levenshulme new 
railway, belonging to the London and North-Western Railway, 
are now in progress throughout the total length of 94 miles ; about 
35 per cent. of the excavation has been removed, and of the forty- 
eight bridges, sixteen are built. At Wilmslow, the viaduct— 
comprising eleven openings—over the river Bollin, and that over 
the river Mersey, near Cheadle—with thirteen openings—are both 
complete. The viaduct over the river Dean—twelve openings— 
has been commenced. 


An abstract of the accounts of the West Ham Corpora- 
tion tramways for the year ended March 3lst last shcws that the 
gross profit for the year was £23,198. Of this sum £9020 is 
absorbed by interest on the undertaking, and the net profit is 
£14,418. Of this sum the Corporation has placed £7418 to the 
sinking and renewal fund, and have carried £7000 to the relief of 
rates. On March 31st the length of track open was 9? miles, and 
three different routes are in course of creation, two of which will 
shortly be opened. The gross capital expenditure is £288,344, 
and of the authorised borrowing powers of the Corporation 
£150,340 has been unexercised. 


Tue New York Central Railway has placed an order for 
thirty-five electric locomotives, to haul the through trains of the 
system into New York City, and 175 cars to be used in the 
suburban service. The original order for thirty locomotives was 
placed some time ago, and as a result of the very satisfactory tests 
on the first one, extending over a period of several months, the 
contractors have been instructed to proceed with the remaining 
twenty-nine, and the railway company has ordered five more, 
making thirty-five in all. The locomotives are to be built by the 
General Electric Company and the American Locomotive Company 
at Schenectady, New York, and are to be ready by Ist August, 
1906. Each of these mammoth engines will weigh about 100 tons, 
have eight driving wheels with a diameter of 44in. apiece, and will 
develop 2200 horse-power, 











NOTES AND MEMORANDA. 


AwakRUITE is a natural alloy of nickel and iron, which 
is found in gold washings in California and Oregon. It contains 
about 25 per cent. iron and 75 per cent. nickel. 


THE addition of arsenic to copper lowers the melting 
point uniformly down to about 14 per ceut., when a steep fall 
occurs, reaching its lower point at 685 deg. Cent. This alloy con- 
tains 19-2 per cent. of arsenic, 


Tr world’s production of pig iron last year is es- 
timated at 44,804,150 tons. Although this is a reduction compared 
with 1903, when the total was 45,894,713 tons, it is higher than 
that of any other previous year. 


Tue electrification of suburban railroad lines about 
New York is expected to make important advances in the near 
fature. The Long Island Railroad has over 70 miles of suburban 
track electrified, and is planning to equip the Port Washington 
branch with electricity. 


Tue production of pig iron in Germany and Luxem- 
burg in the first six months of 1905 was 5,098,588 metric tons, as 
compared with 4,999,413 metric tons in the first six months of 1904. 
There was an increase in the production of basic iron from 3,174,401 
tons in the first half of 1904 to 3,319,105 in the first half of this 
year. 


In the “ Transactions” of the American Foundrymen’s 
Association, Mr. H C. Loudenbeck states that manganese can 
be used to advantage in low silicon and chilling iron (a) when 
the percentage of scrap is large and the sulphur high ; ()) when 
plates having hard chilled faces and soft backs are desired ; and 
(c) when the amount of sulphur in the iron employed exceeds 
0-07 per cent. 


THE approximate value of the natural gas produced and 
sold in the United States, as reported to the United States 
Geological Survey, is given as about £8,000,000. Pennsylvania, 
Ohio, Indiana, and Kansas were the most prolific States, the pro- 
ducts from the first-named representing nearly half the total. 
These figures do not take into account the natural gas produced in 
Canada and consumed in the United States. 


A BOTTLE of water was used recently for the naming 
ceremony at the launch of the United States battleship Kansas, 
The departure is said to have come as a shock to American naval 
officers. Not since the battleship Kentucky was launched at the 
yards of the Newport News Shipbuilding Company, several years 
ago, has water been used for this purpose. The news will 
be read with satisfaction by followers of Sir Wilfred Lawson. 


A SIMPLE and somewhat novel application of induced 
mechanical draught, which is giving excellent satisfaction, is that 
recently made for the Cleveland Paper Manufacturing Com- 
pany, Cleveland, 0. A special engine-driven fan was installed 
to produce draught for two horizontal return tubular boilers of 
200 horse-power each, to force the products of combustion under 
two other boilers which serve as feed-water heaters or economisers. 


Toe Weser-Zeitung understands that the Russian 
Admiralty has given another order toa French firm for a large 
number of submarine boats, which are to be built as quickly as 
possible. The firm of Kirting Brothers, of Linden, near Hanover, 
has received an order for sixteen large petroleum motors for 
submarine boats. The motors are to be of anew type. They are 
to be deliverei to a French shipbuilding yard in from ten to twelve 
weeks’ time. 


A PATENT has been recently taken out in Australia for 
operating gas street lamps by an electrically-moved valve. A 
rotating disc valve opening and closing the main gas channel has 
twice as many ratchet teeth on its edge as there are gas apertures ; 
the valve is rotated by a magnet and pawl having an inertia- 
checking detent, so that alternate impulses open or ciose the 
gas channel ; the pilot light is always burning, or the gas may be 
ignited by an incandescing wire, or a catalytic igniter. 


A metHop of ascertaining the depth of water by means 
of the telephone is being employed in the German navy, says the 
Deutsches Offizierblatt. Sound waves are given out which disperse 
in all directions at a known rate of speed. Those which strike the 
ground at the bottom of the water are reflected, and the times of 
their despatch and return to the instrument are recorded. The 
velocity of the sound wave being known, it is easy to calculate the 
distance traversed. It is needless to say that the recording instru- 
ment has to be extremely sensitive and delicate in order to give 
records of any value. 


NoTWITHSTANDING the experience of the United States 
Navy Department with anthracite coal in the past, it will carry 
out some so-called experiments with this variety of fuel in the 
immediate future. It has been truly said by the older officers in 
the Navy, says the Army and Navy Journal, that the battle of 
Santiago could never have been fought with hard coal in the 
bunkers of the American fleet. The facility with which steam can 
be raised with bituminous coal when a sudden emergency arises 
can never be attained where anthracite coal is employed. Bulk 
for bulk bituminous coal will carry a vessel farther with less fatigue 
to the fire-room personne/ than hard coal. 


Tue fuel value of ashes from four typical boiler plants 
in New York, where mechanical stokers are used, have been 
investigated by Messrs. H. Fay and F. W. Snow, of the Massa- 
chusetts Institute of Technology. The ashes, all from bitu- 
minous coal, were first screened into three classes of material, 
each of which was sampled by crushing and quartering. The 
samples were then mixed with a known amount of standard coal 
to promote combustion, and tested in a Mahler bomb. The 
average percentage of unburned coal in each of the four ashes 
was 2-49, 19-2, 6-66, and 18-6 respectively. The average, 11-98, 
is ene lower than that ordinarily assumed for New York 
ashes, 


AN interesting application of the mathematical theory 
of elasticity is given by Professor Vito Volterrain the Atti dei 
Lincei, xiv.,12. The problem is that of an elastic ring or hollow 
cylinder of rectangular radial section from which a slice is removed 
and the separated parts joined together, and the two cases are 
considered where the fissure is radial and where the portion 
removed is of uniform thickness. From calculation the author 
found expressions representing increase of internal length, decrease 
of external length, and distortion of the lateral surface of the 
cylinder intoa form concave outwards, and experiments conducted 
with actual cylinders of caoutchouc closely reproduced all the 
results of calculation. 


A NEw apparatus, the “ aquameter,” has been devised 
for assisting in the compilation of weather forecasts, says the 
Scientific American. In such work,‘it is pointed out that a very im- 
portant factor is not takensufficiently into consideration. This is the 
exactitude of the percentage of aqueous vapour in the approaching 
winds. By using the aquameter, which is a simple instrument, 
the exact percentage of aqueous vapour can be obtained. By the 
opening and shutting of two taps and the raising and lowering of a 
mercury reservoir, a measured quantity of air is drawn into a glass 
vessel, and placed incontact with anhydrous phosphoric acid, which 
is a rapid water absorbent. The rise of mercury in the narrow 
glass stem of the vessel gives the exact percentage of the aqueous 
vapour in the air, 





MISCELLANEA. 


Tue Somersham Gasworks were sold by auction last 
week for £350 


Tue Rochdale Education Committee have recommended 
the Town Council to apply to the Local Government Board for 
powers to borrow £16,500 for the purposes of an extension of the 
technical school. 


Tue strike at Dorman, Long, and Co.’s Britannia Iron. 
works, Middlesbrough, was virtually settled yesterday, when tho 
notices affecting 800 men were withdrawn, Work will probably he 
resumed on Monday. r 


Tae Durban Town Council, according to the text of 
an Act recently published, have been granted power to increase the 
water supply, and toconstruct the necessary reservoirs, tunnels, con. 
duits, and water mains. 


Tuat the cycle industry in this country is alive js 
afforded by the fact that one large firm at Coventry has just placed 
contracts for a new iuilding amounting to over £35,000. Included 
in the materials to be used are 1000 tons of steel. 


Tue Canadian Government has passed an order in Counc! 
barring steel rails from the benefits of the Act of 1903 authorising 
a bounty on steel structural forms, It was not by the acknowledge: 
design of the Government that steel rails came to participate in 
the distributions under that Act, says the Jon Age. 


Tue “ Ham and Egg Parade ” is to disappear from New 
Brighton. The local council have decided at a private meeting to 
purchase it, pull it down, and in its place to make a promenade 
and gardens, with a few kiosk tea-houses controlled by the Council, 
The scheme is estimated to cost over £100,000, and when it has 
been carried out there will be a three miles promenade running 
from Seacombe along the banks of the Mersey to New Brighton. 


A TABLE is given in the Geswndheits-Ingenieur of 
August 19th of the volume of water used per head in fifty German 
towns. The amount ranyes from 6-93 gallons in Plauen to 73-05 
gallons in Freiburg; the average of the fifty towns was 24.55 
gallons per head perdiem. These figures relate to the consumy- 
tion in the year 1901. Among the larger cities Hamburg is rated 
at 37-42 gallons and Frankfort-on-the-Main at 37-73 gallons per 
day. 

Some changes are about to be made in the form, if not 
in the number, of the propellers of the Allan turbine liner 
Virginian, which may enhance greatly her already high success, 
The builders, Messrs, Alex. Stephen and Sons, Linthouse, 
have just produced and sent on to Liverpool, for application 
at the earliest opportunity, new sets of propeller blades, the 
performances from which it is believed will at least more than 
justify the trouble and cost of effecting the change. 


Ir is announced that the Royal Commission which is 
to inquire into the working of the Motor Car Act, under the chair- 
manship of Viscount Selby, will not commence its investigation 
before the end of next month. In addition to the working of the 
Acts of 1896 and 1903, Viscount Selby and his colleagues will have 
to inquire into the law and practice in foreign countries, the 
alleged injuries caused to the public highway, and the additional 
charges, if any, which should be imposed in respect of motors, 


A TELEGRAM to the Times from Halmstad, in Sweden, 
states that a company has been formed there for the purpose of 
supplying the towns and industrial centres of the soutbern part 
of the province of Halland, and the western portion of Scania, 
with electric energy, generated in the first instance by water 

wer. The company is named the Sydsvenska Elektriska Axtie- 
bolaget, and the share capital is not to be less than 3,500,000 kr., 
or about £194,500, nor more than 10,000,000 kr., or about £555,500. 


Sratistics of automobile accidents should be reported 
and classified in quarterly bulletins, as in the case of railways, says 
the Scientific American. Were statistics available for the whole of 
the United States, the total number of killed and injured would 
prove so Jarge as to cause a thrill of horror to pass through the 
whole nation, says this paper. Both the general public and 
the owners and drivers of the automobiles themselves require the 
protection that is undoubtedly afforded by governmental super 
vision of accident statistics. 


WE are informed that one of the most important motor 
boat fixtures of the season will be that of the 20th September and 
2lst September, given by the British Motor Boat Ciub. A third 
day’s racing will most likely be added on the 22ad. The races on 
the 20th will be for the Afotorist and Tvuveller challenge cups, 
races being given for the 40ft. racing class, 30ft. ciass, 25ft. class. 
and the hond jide sea-going cruiser class exceeding 35ft. and not 
exceeding 75ft. overall. The second day’s racing wil! consist of 
races for 40-footers, 30-footers, and 25-footers, 


THERE is a considerable market for machine tools in 
Russia in general, and Moscow is naturally a great purchasing 
centre. By far the greater part areimported goods, and (;ermany 
the main supplier. There would seem to be no reason why the 
United Kingdom should not contribute a larger share than is the 
case at present, says the British Consul at Moscow. ‘he 
excellent quality of British steel goods is quite understood and 
appreciated in Russia, and the main reason why more of the 
German makes are sold is that they are somewhat cheaper. 


In his first annual report on the western district sewage 
works of the Glasgow Corporation, Mr. Thomas Melvin, the 
manager, states that it has been found during the year that the 
large precipitation tanks at Dalmuir, which are 750ft. long, have 
not given satisfactory results, owing to the high speed at which the 
effluent has to pass through them, especially during the daytime. 
The flow during rainfall has reached as high as 116 milliongalions per 
twenty-four hours, From this Mr. Melvin argues that the two 
additional precipitation tanks now under construction are urgently 
required. 

Ir is reported, says the Times, that an arrangement 
has been arrived at between British and German makers in the 
serew trade by which the severe competition which has prevailed 
for so long in this branch will come toan end. It is announced 
that a syndicate has been formed embracing all the makers in the 
trade, and that one uniform price has been fixed representing an 
advance of about 50 per cent. on previous quotations. The British 
market is to be closed to the importation of German screws. No 
British orders will be received by German manufacturers after 
October, and all orders in hand must be executed by December 21st 
next. 


Turre has been a remarkable decline in the exports of 
Portland cement from this country to, San Francisco, which formerly 
obtained all its cement from the United Kingdom. Thus, in 1902 
San Francisco imported 4,395,999 Ib., in 1903, 11,353,200 1b., and in 
1904, 86,7741b. It is stated that the great increase in public works 
and buildings in San Francisco has created an enormous demand 
for cement, but nearly the whole of it is now supplied is Saag 
manufacturers, and the same holds good with respect to San Diego. 
The cost of labour and the setting up of cement plants has hitherto 
given the imported article a fair chance in the market, but as the 
local manufactories increase in efficiency, foreign cement will be 
entirely excluded. The fact that the home-made cement is packed 
in jute sacks effects a great saving in the cost of delivery, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


susTRIA.—F. A. BrockHaus, 7 Kump/gasse, Vienna. 
(HINA.—KSLLY AND Waxse, Limrrmp, Shanghai and Hong Kong. 
PRANCE.—Bovvaav amp Ongvituet, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Oo., 18, Unter den Linden, Berlin. 
F, A. Brocxnaus, Leipsic ; A. Twurrmnyur, Leipsic, 
[NDIA.—A- J+ ComBripas AND Co., Railway Bookstalls, Bombay. 
\TALY.—LoxscHgr AND Co., 807, Corso, Rome ; Booca Faunns, Turin. 
JAPAN.—KBLLY AND Waxsn, Liutrep, Yokohama, 
gz. P. MaRnvuya anv Co., 14, Nihonbashi Tori Banch 
pussiA.—C. RicxgR, 14, Nevsky Prospect, 8t. Petersburg. 
8. AFRICA.—Wa. Dawson & Sons, Liurrep, 7, Sea-st. (Box 489), Capetown 
Gorpow AND Gorcu, Long-street, Capetown. 
R. A. Toompson anp Co., 88, Loop-street, Capetown. 
J. ©. Jura amp Co., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Stellenbosch. 
Hawpgt House, Limirep, Kimberley. 
Apams anv Co., Durban and Maritsburg. 
AUSTRALIA.—GoRDON anv Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THompsom anp Co., 180, Pitt-street, Bydney; Melbourne 
Adelaide and Brisbane. 
TuRNER AND HenpERson, Hunt-street, sydney. 
NEW ZEALAND.—Urton anp Co., Auckland ; Orato, J. W., Napier, 
OANADA.—MosTREAL News Co., 386 and 888, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrgRwatTionaL News Oo., 88 and 
85, Duane-street, New York ; Susscrirtiom News Oo., Chicago. 
sTRAITS SETTLEMENTS.—Kaguiy anp Watsa, Liurrap, Singapore. 
CEYLON.—WiayaRtwa anp Co., Colombo. 
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SUBSCRIPTIONS. 


Tae Enuingee can be had, by order, from any ne 
country, at the various railway stations; or it can, preferred, 
supplied direct from the office on the following terms (paid 
advance) :-- 

Half-yeerly (including double number) .. £0 14s, 6d. 
Yearly (including two double numbers) .. £1 9%. Od. 

Cora Keavina Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit ovcar, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tue Enoinger weekly and post free. Subscriptions sent 
by Pust-office Order must be made payable to Tam Enoiwegr, and 
accompanied by letter of advice to the Publisher, 


Tain Parr Cortzs. Taick Parsr Coprms. 


t in town or 
be 
in 





Half-yearly .. .. £0188, Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly .. o « &1 16s, Od.| Yearly .. .. .. £2 Os. 6d. 
difference to cover extra postage. ) 


ADVERTISEMENTS. 


w@ The charge for advertisements of four lines and under is three 
shillings, for every two lines one and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the antag be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it 
corre 
for insertion in this column, must in all cases 
envelope legibly directed by the writer to himself, and , 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

4@ All letters intended for insertion in Tom Encuvume, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

tar Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


R. M. G. (Woolwich).—Both books are published by Spons. The full 
titles are “Dynamo Electric Machinery,” and ‘‘ Polyphase Electric 
Currents, 

Guss (Barrow) —The volume is known as the ‘Treatise on Service 
Ordnance.” On general matters it is still valuable, but as there has 
been no issue since 1893 it is out of date in matters of detail. There is 
no good recent book. 


'. 8. B.—There is no examination that-carries more weight than that of 
the Institution of Civil Engineers. If you can pass it it will give you 
as much assistance as any other degrees open to you. Perparation for 
it can quite well be made by evening study. 

DunkERrRon.— Your only plan is to approach the engineers of the railway 

compapies, whose addresses may be found in the Directory of Railway 

Officials. Railways are very chary about taking up new inventions 

for general application to rolling stock or permanent way on account 

of the enormous capital expenditure involved. 


F. 8. (Middlesbrough).—The experiments were conducted at the National 
Physical Laboratory, and a paper giving an accouut of the resu!ts was 
presented to the Institution of Civil Engineers. The small siz2 of 
the planes and bodies used detrscts from the value of the experiments, 
but they have afforded confi: mation of some theories. 


W. H. A.—It would require exceedingly fine adjustment to make a body 
sink to 500ft. in water and stop at that level. It could only be done, 
we imagine, as a laboratory experiment. Taking it that the density 
varies directly with the compressibility, it will be seen that since 
water is only very slightly compressible its density would be increased 
but little at 500ft. depth. A pressure of 15lb. compresses water only 
about fifty millionths of its bulk. 500ft. of fresh water weighs something 
less than 2201b., say, 15 atmospheres, and would compress the water 
at that depth by only 15 x 50 = 750 millionths of its volume. The 
sustaining power of 1 cubic foot at 500ft. deep would then be about 
-05 lb. more than at the surface. There is no definite relation between 
depth and temperature, but since water is densest at 4 deg. Cent. it 
follows that if water at that temperature occurred at 500ft. deep the 
sustaining power would be increased. 
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AGAIN THE ST, LAZARE EXPLOSION. 

Tue famous destruction of a locomotive engine at 
St. Lazare Station, Paris, on July 4th, 1904, still 
constitutes a subject for discussion among engineers 
in France. Nor is this surprising when we take 
into consideration the circumstances of an explosion 
of astounding violence, for which no satisfactory 
semblance of a cause has yet been discovered. 
The last number of the Bulletin de la Société 
d’ Encouragement contains a very remarkable paper 
written by M. Robert Dubois, engineer to the 
Western Railway Company. M. Dubois has 
adopted the methods and followed the system of 
Sherlock Holmes. He has examined every frag- 
ment, investigated every mark or scratch, and drawn 
his own conclusions. The report is really excel- 
lent reading; a model of inductive reasoning ; 
an exemplar for every student undertaking 
scientific investigations. M. Dubois is clever 
to the last degree, painstaking to an incredible ex- 
tent. We wish we could add that the result of 
his labours was as satisfactory as those at which 
Sherlock Holmes usually arrived. As the matter 
stands we may suppose that the great detective was 
called in to investigate the circumstances under 
which a man came by his death. He was shown 
the fragments of the body, examined them with 
minute care, and arrived at the conclusion that the 
death was due to violence ; but why it was caused, 
or who was the criminal, he was quite unable 
to say. 

It will be remembered that the explosion has 
already been reported upon by M. Périssé, the 
expert appointed by the Government to ascertain 
the facts. Subsequently, M. Frémont, an engineer, 
set forth his views in the Bulletin for March, 1905. 
Both gentlemen used drawings and photographs. 
Of M. Frémont’s report we published a long and 
fully illustrated abstract on the 21st and the 28th 
of April. We imagined that he had used all the 
photographs taken ; but we now know that this is 
far from being the fact, for M. Dubois’ report is 
copiously illustrated by an entirely different set of 
photographs and drawings. The noteworthy cir- 
cumstance about the matter is that each of the 
three engineers assigns a cause for the explosion 
which is not only specially his own, but which 
cannot be reconciled in any way with the other two. 
M. Périssé attributed the explosion to the gradual 
disorganisation of the bottom plate of the barrel 
next the fire-box, brought about by the expansion 
and contraction of the Serve boiler tuves fighting 
with certain palm stays supporting the front 








plate of the copper fire-box. M. Frémont could 
not accept this theory, and stated that a large 
piece was in the first instance blown out of 
the left-hand haunch of the outer fire-box. M. 
Dubois maintains that the coming down of the fire- 
box crown sheet was the real cause of the explosion. 
Each reporter adduces excellent reasons for the 
faith that is in him. But it must be kept in mind 
that M. Dubois had the advantage of being last in 
the field; he has not been hurried; he had the 
fullest possible opportunity for acquiring knowledge 
from an examination of the fragments, and the 
probability, but by no means the certainty, is that 
he is more nearly right than his fellow reporters. 
To reproduce his arguments, even in part, would 
be impossible. It must suffice to say that he has 
convinced himself that the crown of the fire-box 
collapsed by crushing down the upper portions of 
the back plate. M. Dubois writes: “Le ciel du 
foyer tombe par rotation autour de |’arréte supérieure 
de la plaque tubulaire, avant l’ouverture des 
faces de la boite 4 feu.” The roof, in its fall, wedged 
out the sides of the fire-box, and this ripped the 
barrel. He cites heavy scratches on the side sheets 
of the fire-box in proof of this. The reasoning 
which follows is minute, full, and detailed to the last 
degree; yet it is clear that he has had some difficulty 
in connecting the descent of the fire-box crown with 
the complete smashing up of the shell plate. 

For the sake of argument let us accept M. 
Dubois’ theory as explaining the actual sequence of 
events. Naturally having got so far, we ask why did 
the crown sheet come down. The fire-box was ex- 
ceedingly deep. The crown was supported by eight 
heavy girders arranged in pairs, each pair being 
fitted with two slings with jaws at the upper ends, 
pinned to T irons, riveted to the outer crown sheet. 
In all this there was nothing unusual. In 1900 
the boiler had undergone extensive repairs; a new 
copper box was put in, and the external back plate 
was renewed. The boiler was in first-rate order, 
clean, and, so far as could be judged, none of the 
screwed stays were broken; but on this point there 
is, of course, room for doubt. So many were broken 
by the explosion that it was only by the appearance 
of the fractured surface that it could be said when 
breakage had taken place. We have already dealt 
fully with the screwed stays in a previous article. 
The crown girders were not broken, but the slings 
were. Nc evidence whatever is available of over- 
heating. It seems, indeed, to be certain that there 
was plenty of water in the boiler and very little fire 
on the grate. M. Dubois frankly admits that he 
does not know why the furnace crown came down. 
It is, he says, impossible to say, because we have no 
means of knowing which‘of the sling stays broke 
first. He adds that, although the suspension of a 
crown sheet is always a weak point in a locomotive 
boiler, it appears to be very improbable that the 
crown sheet should have come down unless there 
was over-pressure. He suggests that the Rams- 
bottom valves with which the boiler was fitted 
stuck. It is true that they have been in successful 
use on the line for twenty years, but within the last 
few years an improved type of valve is being fitted. 
All this portion of the report is entirely unsatisfac- 
tory, and we are as far off as ever from knowing 
why the explosion took place. 

With the more interesting phenomena of the 
explosion from a physical point of view he has 
hardly concerned himself at all The plates appear 
to have been of good quality, yet they were broken 
up just as though they were as brittle as glass. No 
one has attempted to explain how a tough plate of 
iron can have large holes knocked in it without any 
material agency competent to do the work. In 
theory there was no exaltation of pressure caused. 
What, then, broke up the plate? Water impact? 
But how did water already in contact with 
the plate strike it? In one word, we are no 
nearer, after all this investigation, than we 
were before to- a knowledge of the mechanism 
of the explosion. In a way it is easy enough to 
explain the tearing of a plate from the edge in- 
wards, as, for example, along a line of rivet holes ; 
but we have no hypothesis to account for the 
smashing of holes in the solid plate. Although the 
greater number of boiler explosions are easily 
explained from first to last. it is certain that a 
few others occur which are not to be accounted for. 
It is easy for the shallow thinker to say that the 
letting loose of the stored energy in a boiler in any 
way but one would be contrary to the laws of 
nature, and therefore impossible. The argument 
would be quite conclusive if everything about the 
generation of steam was perfectly understood ; and 
it is, at all events, a suggestive fact that about the 
St. Lazare explosion three experts differ absolutely, 
and that none of them is able to say with certainty 
why an explosion which ought not to have 
happened did happen. M. Dubois might have 
given the world an idea of what the pressure really 
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was in the boiler at the time of the explosion, and 
how it had been reached in so short a time and with 
so small a fire; important questions on which he is 
silent. 


CANADIAN CUSTOMS TARIFF REVISION, 


THE return to the Dominion of Canada of the 
large number of members of the Manufacturers’ 
Association who recently paid a visit to the United 
Kingdom has soon been followed by the appoint 
ment of a committee by the Government at Ottawa 
to investigate the working of the existing Customs 
tariff, with a view to a revision of the duties in 
the next session of Parliament. Although there is 
no reason for assuming that any connection exists 
between the recent sojourn of the manufacturers 
in this country and the nomination of a tariff 
committee, it is noteworthy that the visit of the 
Canadians coincided with the intimation which was 
given by Mr. Fielding, Minister of Finance, in the 
course of the presentation of his Budget state- 
ment, of the intention of the Government to make 
an exhaustive examination of the operation of the 
duties now in force. In a country of such enor- 
mous dimensions and industrial possibilities as 
obtain in Canada it would scarcely be practicable 
to conduct the inquiry after the manner in which 
Parliamentary committees proceed to work in 
Great Britain. As a consequence, the Canadian 
investigation will be undertaken by a travelling 
committee, who will journey all over the country in 
order to receive information on the subject from all 
parties interested, either individually or in com- 
bination by means of trade associations, and whose 
labours will extend over a period of several months. 
The committee whose inquiry is on the point of 
being commenced is composed of Mr. Fielding, 
Minister of Finance; Sir R. Cartright, Minister of 
Commerce ; Mr. W. Paterson, Minister of Customs; 
and Mr. L. Brodeur, Minister of Inland Revenue. 
There is not the slightest doubt that, as a result 
of the inquiry, recommendations will be made 
which will have an important effect upon the 
relations existing between the Dominion and the 
Mother Country on the one hand, and between the 
former and foreign countries on the other; but no 
one is competent to say definitely what procedure 
will be proposed or introduced next year. 

At the present time the position of affairs in 
Canada is somewhat peculiar from the tariff point 
of view. In the first place, there is a general tariff 
which applies, with the exception of two countries, 
to imports from all other nations; secondly, a 
preferential tariff is in force under which British 
goods enjoy a rebate of one-third of the duty; and, 
thirdly, there is the general tariff fortified by a sur- 
tax of one-third, which is imposed upon German 
products by way of retaliation for the reprisals 
adopted by the Fatherland because of the prefer- 
ence granted by Canada to those British imports 
which are subject to duty. As far as the latter 
point is concerned the Canadians declare, apparently 
not without a certain amount of satisfaction, that 
the surtax which they were compelled to introduce 
owing to the action of Germany has practically 
wiped out the export trade of the latter with the 
Dominion, but without affecting the position of 
“Canadian exports to the Fatherland. Although 
scarcely able to go so far as to wholly confirm this 
sweeping statement, we find that the trend of busi- 
ness is in this direction. The official returns of the 
German Statistical office already show that the ex- 
ports to Canada diminished from £2,460,000 in 1903 
to £1,640,000 in 1904, being a reduction of no less 
than £820,000, whereas the value of the Canadian 
exports to Germany merely declined from £105,000 
to £90,000 in the same period, or only £15,000. 
Leaving this particular eountry, which has been 
initially mentioned in order to show that Canada is 
well able to take care of herself in regard to fiscal 
questions, we come to the more important point as 
it affects the two principal competitors for the 
Canadian market—Great Britain and the United 
States. It is well, first of all, to state that the 
grant of preferential treatment to imports from 
Great Britain in 1899 certainly arrested the de- 
clining value of the dutiable merchandise sent from 
this country to Canada, and it has to some extent 
increased the value. But the value of similar ex- 
ports from the United States to the Dominion has 
materially advanced since the preferential treatment 
was accorded to Great Britain, the reason lying in 
the fact that for certain products British manu- 
facturers cannot compete, whilst in others the 
geographical situation of the United States nullifies 
the effects of the one-third rebate in the duty. The 
Canadian trade returns for the past fiscal year 
indicate that of the dutiable goods the United 
States furnished 52 per cent. and the United King- 
dom 30 per cent., the remainder being from all 
other countries. On the other hand, the United 





States supplied 71} per cent. of the duty free 
imports and Great Britain 16} per cent., the 
balance being derived from all other countries. 

It will be seen that, notwithstanding the special 
tariff treatment enjoyed by British goods in recent 
years, the exports from the United States to 
Canada have largely increased—namely, from 40 
per cent. of the total in 1894, to 52 per cent. in the 
past financial year, whereas the value of British 
merchandise, which receded from 43 per cent. of 
the total in 1894 to 30 per cent. in 1899, remains 
practically at the latter rate at the present time. 
These figures, of course, refer to dutiable goods only. 
The question now arises as to the future. The 
Canadian Manufacturers’ Association, as submitted 
by Mr. W. Kerr George, the president, do not wish 
for a prohibitive tariff against Great Britain, but 
they insist upon the levying of a competitive tariff 
so as to place Canadian manufacturers on an equal 
footing with those in Great Britain. This state- 
ment, which was made before the London Chamber 
of Commerce in June, was repeated by the presi- 
dent at Toronto in the third week in August, and if 
the views of the Association should prevail, as they 
very probably will, a system of tariffs will continue 
in force against British imports. The Canadians 
have a perfect right to protect their incipient indus- 
tries, whether they relate to the iron and steel or 
other trades, and it is only natural that as a com- 
paratively new country they should in the first 
place seek to protect themselves by developing 
industries at home instead of allowing so many 
native Canadians to emigrate to the United Sates, 
where no less than 1,250,000 are now said to be 
found. But when they have looked after them- 
selves they will pay attention to the import trade 
from Great Britain. It is thought that the Tariff 
Committee will propose maximum duties to meet 
the recent developments of foreign tariffs, while 
the preferential treatment accorded to British goods 
may be replaced by a system of special treatment 
with a varying scale of duties. If the latter pro- 
posal is carried into effect, it may be more com- 
plicated and less satisfactory than the present 
method; but Canada must do the best first of all, 
for herself, and what British exporters may lose in 
the one way might be regained by assisting in 
the industrial development of the Dominion, rather 
than leaving this form of enterprise, as at present, 
in the hands of interested people in the United 
States. 


THE DEMAND FOR ENGINEERS, 


A CORRESPONDENCE, which is very interesting, 
has now proceeded for some time in our columns. 
It is also suggestive, though not, we think, in the 
way intended by those who are discussing the 
position and prospects of engineers. If we except 
“Premium,” and possibly “Senex,” it is clear that 
each of our correspondents has a grievance, and 
this grievance is that he cannot get employment. 
No doubt for every engineer who writes to us there 
are fifty or a hundred in similar plight who do not 
write. The facts are obviously deplorable; but is it 
not remarkable that no one seems able to suggest a 
remedy? Here we have a position which urgently 
demands improvement, and no one appears to have 
the least idea in what way, or how, or by whom 
improvement is to be effected. All the letters are full 
of complaints. A grumble runs through our columns. 
Evidently some person or persons are to blame; how 
or in what way, or why, is, however, not clear. 
So far as can be gathered from the letters we have 
received, it would appear that manufacturing engi- 
neers do not employ a sufficient number of draughts- 
men, or managers, or designers, or improvers, but 
why they go short-handed we are not told. Let us 
try to consider what the position really is, what has 
led up to it, and whether there is or is not a remedy 
available now or in the immediate future. 

The obvious truth is that the supply of draughts- 
men, managers, and designers of a kind has over- 
taken the demand. We say of “akind,” for the 
large number of advertisements published by 
employers in search of men goes far to show that 
they are not all “ suited ’—to use a word well 
known in the household, if not in the workshop. 
Obviously, it is out of the question to consider in 
any detail what type of man is most likely to secure 
employment. Let us, however, take facts as we 
find them, without attempting to dive too deeply into 
a somewhat tumultuous sea of opinion. So far, then, 
as can be seen, the young man with a technical col- 
lege education is rather less than more likely to get 
employment than is the man who has never received 
any education at all of the college type. Wedonot 
mean to convey the idea that because a young man 
has passed through a technical college he is there- 
fore likely to be excluded from practical work. All 
that we wish to convey is that, so faras can be seen, 
the college diploma or certificate seems to pos- 


———<—: 
sess very little value as a step to making an 
income of some sort. To this statement man 
of our readers will take exception. We venture to 
suggest that the comparative success of the colle 
and non-college man is a burning question. [ft i 
a crucial question which has never yet receiyeg 
the consideration it has deserved. At various times 
the merits and demerits of various systems of 
technical education and methods of makin 
engineers have been discussed; but the discussion 
almost always turns on theory—on the mode of 
production of a given commodity—for a man jp 
search of employment is simply a “ commodity -” 
we never know anything of the results. “We 
do not hear how the commodity has been ig. 
posed of, what has been obtained for it, and what 
is its market value. But this is precisely the king 
of information which it is most desirable to 
obtain. What kind of education, in one word 
pays best ? 

It is by no means easy to ascertain the origin of 
some popular movements, and this is peculiarly true 
of the technical education craze of the last few years, 
Certain dabblers in political economy arrived at the 
conclusion that if all the young men of the nation 
devoted their energies to the acquisition of physical 
science the result would be enormous national 
prosperity. Peculiar attention was given in this 
connection to engineering. If only a great number 
of young men could be taught high science, we 
should have at once engineers superior in every 
way to anything that had gone before. Colleges 
were built, and professors and demonstrators 
appointed, and energetic efforts were made with 
great success to provide students. Thousands of 
young men, and, we may add, hundreds of young 
women, have been saturated with so-called science, 
and then turned adrift to earn a living. Let us 
consider once more in the hard, cold light of fact 
what the result of all this has been. 

There are five great fields foremployment. These 
are civil engineering, mechanical engineering, elec- 
trical engineering, metallurgy and mining, and 
chemistry. It will be found that what is true of 
any one of these fields is nearly true of all. A com- 
petence to devise and do certain things is necessary 
to the engineer, metallurgist, or chemist who 
wishes to get and retain employment. The story 
of the years is unfortunately that the technical 
college does not turn out men who can do these 
things. Inso far the colleges impart useless know- 
ledge. The training is wrong. Science is one thing 
and the art of making money is another, and there 
is no connection purposely established between the 
two. The conditions are somewhat those which 
prevail in a town where the draper can sell plenty 
of cotton goods and make a fair profit. To him 
enters a salesman, who wishes the draper to sub- 
stitute silk for cotton. Silk is very much better, 
more durable, more beautiful, in every way superior. 
The draper tries silk, and finds that he can do 
nothing with it. It lies on his shelves. The average 
professor will assure 0 that the college-trained 
man is silk as compared with the cotton man who has 
only had shop and drawing-office experience to 
fall back on ; but the employer knows quite well 


factor in the position. 

In the next place let us consider how many 
engineering works there are in the United King- 
dom, how many mines, how many iron and steel 
works, how many contractors building roofs, making 
docks and harbours and railways, how many 
leading draughtsmen are needed, how many works 
managers—in a word, how many possible open- 
ings for those seeking employment. A little 
thought and a reference to any good trades’ directory 
will ghow that the number is comparatively small. 
We have, on a previous occasion, compared the 
chances of the engineer with that of the medical 
man. Statistics go to show that there is one 
doctor for about each thousand inhabitants of the 
United Kingdom, and that the average sum paid 
in fees by sick people is about 10s. per annum per 
head of the population. How many towns or 
cities are there that can support one engineer per 
thousand of the population and pay him £500 a 
year ? 

To sum up, it appears that there are many more 
engineers of one kind than are wanted, and probably 
barely enough of another kind. We do not dog- 
matise, but simply state the result of a good deal 
of examination of our own advertising pages, those 
of other journals, and much consultation with 
engineering employers. It is to be said, however, 
that within a somewhat recent period the systems 
and methods of training adopted in technical col- 
leges are an improvement on those which they 
have supplanted. The result ought to be, and, no 
doubt will be, that the student will find himself so 
much better equipped for the battle of life, that 





he will regard the time and money. spent in 





what he is about, and sticks to cotton. This is one 
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a 
as well spent. But however tbat may be, the 
t remain that if too many men embrace 
q profession, they will overstock the market, 
nd some one must suffer. We urge those 
af our readers who are interested in the sub- 
“oot to discuss it in all its aspects with as 
little bias as possible, and endeavour to arrive 
at some definite conclusions as to the best 
method of improving the position of many hard- 
working, honourable, and able men who are now 
suffering hardship. Ounce more we urge upon them 
that the key of the whole position is not the art of 
making steam engines, or bridges, or roofs, or docks, 
or railways, but the art of making money. A know- 
ledge of what a thing should cost when made is at 
least as important as a knowledge of how to make 

A first-class staff, draughtsman, works manager, 
and foundry foreman, are worth their weight in gold 
to any firm. Happy are the employers who have 
their services. But they are the product of much 
more than the technical college. So long as our 
correspondents content themselves with mourning 
over their affairs or cursing their hard fate nothing 
will be gained. We exhort them to say at once on 
whom or on what they think blame lies. Vague 
remonstrances and complaints profit no one. If 
only we had a consensus of opinion as to why an 
honourable profession lacks prosperity, we should 
have something tangible on which to reason and 
take action. Can such an expression of matured 
opinion be had ? 


college 
fact mus 


MECHANICAL FLIGHT. 


Tur death of Mr. Stringfellow reminds us that it 
js nearly forty years since the first serious attempts 
were made to propel self-sustaining aéroplanes 
through the air by means of steam engines, and it 
is impossible not to make the reflection that the 
years of devotion, the skill, the industry, and the 
money that have been spent since then have not 
succeeded in giving man the power of navigating 
the atmosphere. Yet, from the first, it was evident 
that the means of supporting considerable weight 
in the air resided in the use of inclined surfaces 
could the trick of using them but be discovered, and 
the experiments of theill-fated Lilienthal, of Chanute, 
the brothers Wright, and others, have shown 
that the weight of a man may thus be carried. 
Moreover, Hargrave, years ago in New Zealand, 
made many flying models, weighing up to 6 lbs., 
which were propelled successfully through the air 
by steam engines; and, far more important, 
Langley has flown a model weighing 58]b., driven 
by a petrol motor developing between 24 to 3 horse- 
power. Maxim, too, has shown the power of the 
aéroplane on a large scale, and although his machine 
made no free flights, it, by its size, made up in some 
respects for what it lacked thereby. 

There lies an additional cause for reflecting on 
these things at the present moment in the fact that 
a circumstantial narrative of the building and failure 
of the great Langley aérodrome appears from the 
pen of the inventor in a recent report of the 
Smithsonian Institution. Every engineer, whether 
he be interested iu the problem of mechanical flight 
or not, cannot fail to be attracted by the prolonged 
and courageous struggle with difficulties, many of 
which it would have demanded superhuman intelli- 
gence to foresee, which is there recounted, and we 
therefore reprint the narrative; part of it will be found 
on another page of thisissue. It was widely reported 
at the time that the unlucky trials of the great 
aérodrome were made, that it failed to support 
itself in the air; but from Dr. Langley’s account, 
corroborated by the evidence of the officer who 
watched the trials on behalf of the American 
Government, it is clear that the machine never 
successfully left the launching ways, and that, as 
far as they go, the last two tests have left us only 
very much where we were before they were made. 
They have not, indeed, demonstrated that a man- 
carrying flying machine is an accomplished fact; 
but neither have they proved that mechanical 
flight by such means as are at present at our 
service is impossible. Indeed, if the whole history 
of Langley’s experiments is followed, it is impos- 
sible to avoid the conviction that the big aéroplane 
Would have flown could it have been successfully 
launched, and, consequently, we have the assur- 
ance that man has now the knowledge and the 
material with which to build aflying machine, and thus 
‘9 solve a problem which has persistently defied all 
his endeavours since the time of Leonardo da Vinci. 
Dr. Langley has, after repeated failures, devised a 
method of constructing great planes that are at 
once able to. bear the pressure of the air without 
distortion and yet light enough for the intended 
purpose; and he has taught the petrol engine 
builders how to make an engine of less than 5 lb. 
per horse-power in running condition, the lightest 
engine of its size, 50 horse-power, that has ever 








been constructed. The problem of balance, which 
is of such vital importance, has been studied with 
elaborate care, and the theories which were evolved 
in the development of the little steam aérodromes 
of 1896 have been put into force, and found not 
wanting in the successfull quarter-size mcdel 
of the actual machine. Thus, indeed, enough 
has been done to show that man may, when 
he pleases to go to the trouble and expense—and 
the danger—propel himself through the air by 
mechanical means. A system of launching, over 
which Langley has stumbled, may readily be found, 
and the final problem, probably one of great diffi- 
culty, will be the means of bringing the machine 
safely to an anchor. 

It would be impossible to praise too highly the 
untiring zeal and patience with which Dr. Langley 
has devoted himself to this problem, or to sym- 
pathise too deeply with him in the disappointment 
which, after years of labour, the failure to launch 
the aérodrome and the exhaustion of the enormous 
sum, £10,000, which had been put at his command 
caused ; but he may reflect with satisfaction that no 
single worker has done so much to forward the 
attainment of mechanical flight as he, and, in the 
unlikely event that funds will not be found to 
bring the trials of the aérodrome to a successful 
issue, he may reflect with justice that he still leaves in 
the experiments already made a lasting memorial to 
his knowledge, skill, and persistence, and invaluable 
data for others who follow in his steps. 


INTERNATIONAL EXHIBITIONS, 


A visit to Liége strongly emphasises the idea 
which has been gaining ground for some years past, 
that Universal Exhibitions have had their day. With 
all the different branches of industry developing so 
rapidly, and new ones being created, it is obviously 
impossible satisfactorily to group all their produc- 
tiors together in such a way that each branch shall 
be adequately represented. At the Paris Exhibition 
each industry formed a class of its own, in which all 
the different countries participated. Notwith- 
standing this intelligent classification, the space 
available was far too small to allow of the different 
countries making a satisfactory show, and the 
visitor was so utterly bewildered with the variety of 
exhibits, that he went away with an imperfect 
impression of what he had seen. At Liége the old 
system is adopted of allowing each country to show 
all its productions in its own section, the only 
departure frem this practice being the grouping of 
the heavy machinery in one hall, while France also 
makes distinctive exhibits. The result of the general 
arrangement is that the exhibits are so mixed up 
that the visitor finds his attention distracted. Steam 
engines, pictures, silks, glass ware, and small arms 
seem to be heaped up promiscuously, and a serious 
defect of the Liége Exhibition is that it does not 
provide any means of comparison between similar 
productions of different countries. The difficulties 
of organising Universal Exhibitions are so obvious 
that France has decided to abandon them and replace 
Universal Exhibitions with special Exhibitions, 
that is to say, each one covering a particular move- 
ment or industry. The first of these special inter- 
Wational Exhibitions will be held in Paris in 1907, 
and will cover everything relating to sports, in which 
the motor-car industry will naturally take a promi- 
nent place, and this Exhibition will be followed by 
others held at short intervals. It is, in fact, a 
repetition of the series of Exhibitions in London, 
beginning with the Fisheries about twenty years ago. 
Judging from the general impression at Liége, the 
financial and business results of the Universal Exhi- 
tion are not calculated to encourage the holding of 
similar Exhibitions in the future. 


PEACE, 


THE announcement tbat terms of peace have 
been arranged between Japan and Russia is good 
news, in the fullest sense, for the world. Trade has 
been injured and progress stopped. Humanity has 
been shocked and astounded by the circumstances of 
a conflict for which history supplies no trustworthy 
parallel. But when we come to count the results, 
and reckon up the gains as well as the losses, it 
will be seen that Japan’s success has established a 
new order of things in the Far East, which are full 
of promise of good. We shall have the open door 
to a vast region in which to push trade; Russia 
must restore her naval power, and replace the navy 
which she has lost. How she may see fit to place 
her orders is probably a question of credit ; but itis 
certain that in no other country can ships be built 
as quickly, or of such uniform excellence in work- 
manship.and material, as in the ports of the United 
Kingdom. Losses innumerable will have to be made 
up, and it is not unreasonable to suppose that a large 
proportion of the orders to be given will find their 





way to this country. In spite of all that has been 
published, nothing is certainly known as yet of the 
details of the treaty of peace. The great fact 
remains that the war is over, and with that the 
world may well be satisfied for the present. 
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in the other chapters. Numerous records of borings and 
pit sections are given in the appendix. A few carefully 
drawn sections accompany the text. 


Mechanics for Engineers. By Arthur Morley. London: 
Longmans, Green and Co , 39, Paternoster-row. Price 4s. net. 
—This book is an elementary treatise on mathematics which 
is divided into ten sections or chapters. The first four deal 
with the elements of the subject, and include kinematics, laws 
of motion, work, power, and energy, and simple harmonic 
motion. Problems relating to statics are explained in 
Chapters v. and vi., whilst in the next two chapters the centre 
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Nevertheless, the book is written in a clear simple style, and 
the explanations of the various problems are lucid. The 
ground covered is that required for the intermediate 
engineering examination of the University of London in 
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SUBMARINE SIGNALLING. 


INTEREST in the subject of submarine signalling by means 
of submerged bells has been recently revived by the action 
taken by the Hon. Corporation of Trinity House in carrying 
out trials of the apparatus devised for the purpose by the 
Submarine Signal Company, of Boston, Mass. The official 
trials took place on August 11th between the North Goodwin 
light-ship and the Kentish coast, the light-vessel being fitted 
with a submerged bell and actuating apparatus, and the 
Trinity yacht Irene supplied with the necessary transmitters 
and telephonic apparatus. The details of the experiments 
will be referred to later. 

The idea of passing sound signals through water is by 
n>? means new, and the advantages attending the transmis- 
sion of sound by this method have long been known. 

As early as 1821 M. Colladon conducted experiments on the 
Lake of Geneva to test the suitability of water as a medium 
for transmission. He found that subaqueous sounds were 
totally reflected at the surface at such angles as rendered it 
impossible to hear them above water except for very short 
distances. By means of an instrument designed for listening 
below the surface, M. Colladon claimed to be successful in 




















Fig. 1—RECEIVING TANK 


conveying distinctly audible sounds through water for a 
distance of 213 miles. 

It is well known that the rate of propagation of sound 
waves in water is over four times as great as the rate in air, 
and that an aqueous medium does not present the serious 
difficulties of interferences, shadows, and strata of varying 
density met with in atmospheric signalling. It sometimes 
happens that the most powerful atmospheric fog signals are 
inaudible to the mariner at distances of only a few hundred 
yards from the shore. 

Under these circumstances it is not surprising that the 
possibilities of the subject have led many since the days of 
Colladon to turn their attention to it. The experiments 
made in England and on the Continent of Europe have, how- 
ever, been on a scale hardly larger than a laboratory trial and, 
as a rule, involved the use vf a receiving instrument immersed 
in the water and external to the vessel containing the 
observer. In America the subject was taken up by Professor 
L. I. Blake, of Kansas City, who began his experiments in 
1883, and continued them for over fifteen years. In the 




















Fig. 2-MICROPHONE 


course of trials carried out at the Portsmouth, N.H., Navy 
Yard in 1894, Professor Blake hit upon the idea that the 
hull of the vessel itself might be made the main receiving 
instrument for the sound signal. 

The independent investigations of Mr. A. J. Mundy, of 
Boston, and the Jate Professor Elisha Gray, of Chicago, 
commenced in 1898, led to the idea of placing a microphone 
or sound transmitter within a tank containing liquid and 
attached to the ship’s plating on its inner face. Ultimately 
a company was formed to exploit the system upon a 
commercial scale, and during the past two years upwards 
of 20 light-vessels, buoys, and unattended submerged 
structures have been fitted with signal bells. 

The chief difficulty experienced in devising an apparatus 
for transmitting and receiving the signals on board ship lay 
in the presence of local sounds, of more or less magnitude, in 
the ship itself. Experiments carried out on the steamers 
running between New York and Boston in conjunction with 
four of the light-vessels situated between these ports, proved 
that, if the tanks containing the microphones were filled with 
a liquid having a greater density than water and placed in 
suitable positions against the hull of the vessel, and the 
transmitters regulated to the recognition of vibrations of 
high frequency and not those of low pitch, external sounds 
such as bell signals and the noises from screws of passing 
steamers transmitted subaqueously were distinctly audible, 


to penetrate the insulating medium in the tanks. 
other hand, with transmitters attached direct to the ship’s 
skin, the local vibrations completely swamped those due to 


external sounds. 

The receiver or microphone apparatus in its most improved 
form, as fitted latterly in large liners and to the Trinity 
yacht Irene, consists of a cast iron tank —Fig. 1—about 16in. 
cube, bolted to the ship’s frames, in contact with the skin 
plating and open to the latter. In this tank is suspended 
the microphone itself —Fig. 2—enclosed in a water-tight case. 
The microphone is designed to be sensitive to notes of high 
vibration only, and thus is capable of eliminating to a very 
considerable extent other notes which might obscure the bell 
signals. The liquid employed for immersing the microphone 
case is usually a supersaturated solution of brine, but in cases 
where vessels may be exposed to extremely low temperatures, 
as in the Gulf of St. Lawrence, a special solution having a low 
freezing point and high density is employed. Several forms 
of microphone are in use. In one of the most successful 
patterns the case is about 24in. diameter, the diaphragm d 
being slightly convex on its outer surface. Immediately be- 
hind the diaphragm is an air chamber a, which is found to have 
a beneficial effect in eliminating undesirable vibrations. The 
electrical button e consists of plates of mica m, carbon c, 
and brass b, the two carbon plates being corrugated on oppo- 
site faces, and separated by a series of carbon pencils, The 
wires are carried up through the tank in the tube ¢. The 
back of the microphone case consists of a nearly hemispherical 
yellow metal reflector, 

A receiver is fitted below the water-line on either side of 
the ship, one starboard and the other port, and near the bow. 
In the case of the Irene, which draws 9ft. only, the depth was 
5ft. below the water-line, and at a distance of about 20ft. 
from the bow. The most suitable position and depth depend 
largely on the lines and draught of the particular vessel. Each 
of the receivers is connected by wires to an indicator board in 
the chart-room, fitted with telephonic receivers and indica- 
tion lights. If the signal is derived from the port hand, the 


sound of the bell will be more audible when the connection 
switch is to port, and vice versé. By switching alternately 
to port and starboard, the relative intensities can be quickly 

















Fig. 3—RECEIVING STATION 


determined, and with the signal ahead, the signals will appear 
of equal intensity. The receiver board and switches are 
shown in Fig. 3. 

The bells used for producing the sound waves below water 
were, in the early experiments, of considerable size and of 
the form generally adopted for use in belfries. The striking 
mechanism consisted of a system of electro-magnets contained 
in a water-tight chamber and operated by electric cables. 
Although this instrument worked with considerable success, 
it was found that the most suitable form of bell for submarine 
signalling was one of comparatively small size and designed 
with an extra thick lip. Beils having a high-pitched note 
gave the best results. The outcome of these experiments was 
the production of the bell shown in section in Fig. 4. This 
bell is of ordinary bell metal and weighs 140 lb. 

Many forms of mechanism for striking the bells have been 
experimented with, but the instrument found most suitable 
and which has been adopted in the case of most of the light- 
ships already fitted with installations, including the North 
Goodwin vessel, is shown in Fig. 4. The entire apparatus, 
including the bell, weighs a little over 300 Ib., and is less 
than 4ft. in height over all. It may be lowered overboard 
from a derrick or davit and suspended by a chain shackled to 
the casing. Itisnecessary that the bell shall be submerged to 
a depth sufficient to bring it well beneath the level of the light- 
vessel’s kecl. As a general practice, the depth of immersion 
is from 20ft. to 25ft. The bell usedat the North Goodwin was 
submerged 20ft. during the trials. The actuating mechanism 
consists of two water-tight chambers A and B. These are of 
@ special mixture of phosphor bronze. The mechanism is 
pneumatic and the air supply is by means of the flexible pipe 
c from the light-vessel’s deck. This pipe passes through the 
upper chamber A and delivers air at 45 lb. pressure to the 
lower chamber B, whence it passes through the pipe d to the 
valve e which admits pressure to the cylinder f. The piston 
contained in this cylinder actuates, by means of the rod g, 
the cranked clapper piece h. The connecting-rod g works in 
a cylindrical tube which is open at its lower end to the 
sea, the piston-rod itself passing through a stuffing-box at 
the upper end of the tube. The clapper is arranged to strike 
the lip of the bell on the upward stroke of the piston. On 
the downward stroke the clapper is thrown over to the other 
side of the bell, but does not touch the lip. 


On the} mouth and 1ljin. in height. 
and is of ordinary bell metal, it has an extra thick }j 

The compressed air is exhausted into the chamber A Be : 
pressure of 15 lb, per square inch. This reduced pressure 
is maintained by means of an exhaust pipe running to the 
ship’s deck and paraliel to the delivery pipe c. The exha 4 
terminates in a regulating valve set to 15 1b. The chau 
A being under pressure prevents the ingress of water, The 
vessels i are automatic lubricators. ° 


blows given by the bell per minute. 
engine and compressor is found amply sufficient to <1 pply the 
necessary power, The consumption of air is 27 cubic inches 
at 451b. pressure per blow, equivalent to 108 cubic inches at 
atmospheric pressure. 


It weighs about 149 lbs. 


The timing mechanisn is shown in Fig. 5, which is a detail 


of the air cylinder to an enlarged scale ; it is actuated } 
the air exhausted from the main cylinder. The cylinder fh 
fitted with a cam wheel k, which may be adjusted {o pe 
the number and spacing of the bell strokes. . 


The air consumption naturally varies with the Liumber of 
A 1} horse-power 


The timing cam can be arranged so that the sign. emitteg 


is of any desired character. In most cases the bells are 
arranged to sound the vessel’s number. That, fcr instance 
at Prince Shore, River St. Lawrence, is struck scven times 
every twenty-two seconds, each stroke being separated }, 
an interval of two seconds, each group by an interval of in 
seconds. The consumption in this case would, th: refore, be 
about one ct bic foot of free air per minute, making «llowanee 
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Fig. 4—BELL AND STRIKING MECHANISM 


for wastage. A spare bell and actuating mechanism is always 
provided, and can be connected and lowered overboard in a 
few minutes. 

Continuous trials, extending over ten days, have been 
made with a submerged lightship bell and pneumatic 
actuating mechanism, without involving the necessity © 
raising the instrument for examination. P 

It is noteworthy that the audibility of the bell is not 
materially affected by the position assumed by the instru- 
ment under water. Even if the bell and its attachments are 
deflected from the vertical by currents to a considerable 
extent, the efficiency of the instrument is in no way 
impaired. 

lis have also been installed in isolated positions at con- 
siderable distances from a lighthouse or light-vessel. ne 
such, near the entrance to the channel leading to Boston 
Harbour, has been in successful operation for over twelve 
months, The bell is suspended from a submerged iron tripod, 
placed on the sea bottom in thirteen fathoms of water, at 4 
distance 24 miles from the shore near Point Allerton, and 
immediately opposite the Boston lighthouse. In place of 
the pneumatic actuating gear described above, a system of 
electro-magnets is installed, which actuates the clapper. 
The current is conveyed to the apparatus by cable a 
distance of over 2} miles. The entire installation was laid 
and set to work in one day. 





The bell itself is fixed rigidly to the chamber contain- 





while internal noises were practically eliminated, the latter 
becoming dissipated in the form of hull vibrations and failing 


ing the mechanism and measures only 15in. over the 


In regard to the range of audibility of the bells, it is found 
that the small bell, weighing 140 1b., as now fitted, has been 
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heard at a distance of 16 nautical miles. The range of audi- 
bility is largely dependent upon the size and draught of the 
vessel receiving the signal and the depth of the transmitters 
pelow the water-line. A large vessel, such as the Kaiser 
Wilhelm der II., exposes a very considerable area of ship’s 
hull to the sound waves,.with corresponding increment in 
effect. The signals given by a submarine bell can be fre- 
quently heard at distances of two to three miles, without the 
aid of microphones and receivers, by merely placing the ear 
against some portion of the ship’s plating below the water- 
line. The intensity of the sound is found to be at its maxi- 
mum when the direction of the bell is about abeam. With 
the bell straight ahead, the volume of sound is very much 
reduce’, more especially in the case of fine-lined ships. 
Immediately the vessel deviates from the direction of the 
pell the intensity is largely increased. These facts were 
yery clearly demonstrated on the occasion of the Trinity 
House trials on August 12th. It was found that the sound 
of the light-vessel bell could be heard at moderate dis- 
tances by an observer stationed in the lower parts of the yacht 
Irene, 2nd without the use of the instrument. The appa- 
ratus was tested at a distance of three miles from the 
North Goodwin lightship, and again at distances up to 
five miles, the bell being so distinctly audible at the latter 
distance that it was evident the limit of range had not been 
reached. With vessels of the size of a large Atlantic liner the 
signal should be distinctly heard at a distance of eight 

iles. 

a the light-vessels already fitted with bell-ringing 
apparatus are twelve on the Atlantic coast of the United 
states between Portland and the Delaware River, four by the 
Canadian Government on the St. Lawrence or near the 
mouth of that river, and in Germany the Garbelsflach, which 
is the outer lightship at Kiel Harbour, the Outer Weser, and 
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Fi~. 5—TIMING GEAR 


tbe Outer Elbe. The Canadian Government have recently 
approved a scheme embracing the equipment of twenty-six 
additional lightship and other stations with submerged bell 
signals, 

yaa the ships fitted with transmitting apparatus are 
the Kaiser Wilhelm der II., Kaiser Wilhelm der Grosse, 
Kronprinz Wilhelm, Deutschland, the Lucania, and other 
vessels of the Cunard and Canadian Pacific lines. The 
Oceanic and one other vessel of the White Star line are 
about to be fitted with installations. 

As an instance of the sensitiveness of the microphone 
apparatus to external sound waves, it is interesting to note 
that the Deutschland, in June of this year, on nearing Dover 
Harbour, distinctly heard the sound of the divers at work on 
the national harbour works, and also the beat of the screws 
of 2 steamer at a distance of three miles. 

The possibilities of a perfected system of submarine 
signalling as a means of communication between ships at 
sea are evidently of considerable moment. Extensive experi- 
ments are now being carried out by the American and 
German Navy Departments with a view to testing the suita- 
bility of the system for the purposes of fleet communication 
at times when the ordinary visual signals are impracticable, 
or for signalling between submarine and other ships. The 
matter is, we believe, also receiving the attention of our own 
Admiralty. 

Experiments have shown that a bell rung within a flooded 

tank and placed internally against the hull plating of a 
vessel, can be heard with the aid of a microphonic apparatus 
on board another vessel at a considerable distance. Such 
signals have been distinctly heard at distances of over 
34 nautical miles, the experimental apparatus employed con- 
sisting of a small hand-operated bell. 
_ However exact and dependable any system of submarine 
signalling may be, it can never supersede the necessity for 
providing efficient atmospheric sound signals, for the guid- 
ance of the mariner in times of fog and mist, for it is only on 
vessels fitted with the special transmitting mechanism that 
submarine signals can be fully and efficiently received. As 
an additional aid to navigation and a safeguard of those who, 
for business or pleasure, have to cross the seas, the system of 
submarine signalling which we have described appears to 
have great prospects of success. We shall await the results of 
the further trials to be undertaken in this couatry and the 
action of the Trinity House and other Lighthouse Boards 
with considerable interest. 








CLYDE SHIPBUILDING. 


Since work was resumed in the shipyards and engine shops 
of the Clyde after the ‘‘ Fair Holidays,”’ great briskness has 
prevailed in the output of new tonnage, and the aggregate 
for August promises to show a record month’s work, thanks to 
the quota represented by one vessel alone, the P. and O. 
Mooltan, of 10,000 tons gross register, and by five other 
vessels, each of over 5000 tons. While the fresh work booked 
during the period has not been quite equal to the output, 
contracts have not been scarce, and on the whole the Clyde 
establishments are fairly well provided with work, much of 
it of a high-class character. : 

At Greenock and Port Glasgow all the yards are exception- 


entrusted Caird and Co. with the building of four steamers of 
the cargo-carrying class, each 450ft. long, and with a dead- 
weight capacity of 8000tons. This firm ton now as many 
as seven steamers on hand for the same company, including 
the 10,000 intermediate steamer Mooltan, which is now 
receiving her engines. ‘ The Scott Shipbuilding and Engi- 
neering Company, whose County cruiser Argyll is now in the 
middle of her series of yard trials, has altogether ten vessels on 
hand at various stages of construction, six of which are to the 
order of the China Navigation Company, and two, just 
recently ordered, for the fleet of Alfred Holt and Co., Liver- 
pool. Each of the latter will have a carrying capacity of 
7000 tons. The Grangemouth and Greenock Dockyard Com- 
pany are building six steamers, each of about 4300 tons, for 
Burrell and Sons, Glasgow, and four other vessels for the 
same proprietary are being built in various Port Glasgow 
yards. Triple-expansion engines for most of this large batch of 
steamers are being supplied by J. G. Kincaid and Co., 
Greenock. Wiliam Hamilton and Co., Port Glasgow, who 
recently added an additional berth to their building facilities, 
hdve the whole of the berths occupied, some with steamers 
of 8000 tons deadweight carrying capacity. Murdoch and 
Murray, Port Glasgow, who are almost constantly being 
requisitioned for the building of passenger and cargo steamers 
for service on the Amazon, have at present eight on hand, 
two having been launched during August. The Clyde Ship- 
building and Engineering Company, Port Glasgow, has 
recently completed the fourth steamer it had on hand for 
the Danish Russian Steamship Company, Copenhagen, and 
it is reported to have booked two more for the same pro- 
prietary. 

The Clydebank firm of John Brown and Company are 
progressing very marigedly with the great 25-knot Cunard 
turbine liner, and are bringing to completion the outfit and 
engining of the same company’s turbine liner Carmania. 
The fitting of the huge and myriad-bladed turbines is taking 
longer than had been expected, but present progress 
points to the beginning of October as seeing the interesting 
Atlantic liner put on her preliminary trials. Two other 
turbine-propelled steamers are on hand at Clydebank, the 
two Channel steamers for the new South of Ireland route of 
the Great Western and Great Southern Railways between 
Fishguard and Rosslare. These vessels are to have a speed 
of twenty-three knots, and they are expected to inaugurate 
the new service about Easter next year. Other contracts 
recently booked by the firm are for two steamers having 
ordinary reciprocating engines, for the Belfast fleet of G. and 
J. Burns. 

The yards of Alex. Stephen and Sons, Linthouse, Charles 
Connell and Company, and Barclay, Curle and Company, of 
the Whiteinch district, are fairly well stocked with vessels in 
various stages of construction, all of the heavy cargo-carrying 
class, and the same has to be said of D. and W. Henderson 
and Company, Partick. At the renowned Fairfield establish- 
ment good progress is being made with the two Canadian 
Pacific Railway Company’s steamers which are to be named 
Empress of Britain and Empress of Ireland. 

It may here be noted that, although the Canadian Pacific 
Railway Company has tendered on this occasion as well as 
the Allan line for the carriage of the Atlantic mails between 
Great Britain and Canada, the contract has once more been 
reserved with the latter company whose two turbine liners, 
the Victorian and Virginian—and more especially the latter 
—are giving such good account of themselves. The Allan 
Company tendered for a ten years’ contract, but the shorter 
period was decided upon, it is believed, owing to the prospect 
of competition and the incentive to improvement which the 
shorter contract will create. 

Another item on the Fairfield stocks at present is 
the steamer, ordered in May by G. and J. Burns, for conduct- 
ing the daylight service between Ardrossan and Belfast. The 
new vessel is to be propelled by turbines made by the Fairfield 
Company, and to have a greater speed than any steamer at 
present sailing on the Clyde or to and from Belfast. The 
work of fitting out the cruiser Cochrane is proceeding in the 
Fairfield tidal basin, but both here and on the building berths 
there is far from congestion at the present time. The same 
remark applies to the yards above Fairfield, Mackie and 
Thompson’s, and the London and Glasgow Company’s at 
Govan, and that of A. and J. Inglis, Pointhouse. At the 
latte: the notable work of laying down the new Royal turbine 
yacht and of re-arranging and fitting the Khedive’s yacht 
with turbine machinery is now well under way. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspon ) 





THE DEMAND FOR ENGINEERS. 


Sir, —I did not intend to again write on the above subject, but 
the letter in your issue of the 25th, signed ‘‘ Premium,” seems to 
call for some remarks, 

I dc not quite know whether to take his letter as a laboured joke, 
or as written in sober earnest. As regards his first paragraph, it 
is difficult to comment on this in a few words, but I will try. The 
cheap technical training he speaks of does not consist merely of 
college fees, but the student has to be fed, lodged, and clothed, 
which in large cities may often cost two or three times as much as 
the fees. Thus, his ‘‘cheap” (?) training mounts up to quite an 
appreciable item. As regards the student’s demand for wages, if 
he demands more than his prospective employer considers him 
worth, surely the remedy lies ready to the employer’s hands. Let 
him employ someone else. 

As regards the apprentice’s demonstrator, I have never myself 
heard of a firm whose principals were so weak as to submit to an 
unjustifiable demand from theapprentices. If there is such a firm, 
the sooner they appear—as they will—in the bankruptcy lists, the 
better for all parties. 

I think that where such a demonstrator is appointed it has been 
on the initiative of the firm, and, presumably, with an eye to their 
own ultimate benefit. £400a year is not a large salary in the 
present day, and where an employé receives such a salary, he 
frequently has expenses which, whilst nominally on his own 
account, ultimately tend to the advantage of his firm. Inshort, a 
large salary has to be paid, in cases, to enable the employé to per- 
form social duties for his firm. 

As regards his second paragraph, the premium apprentice 
system died because employers found the pupils more plague than 
profit. I gather from the first few lines that your correspondent 
considers that he ‘‘learned his business” in six or seven years. If 
he did, he is a wonder, not to say a miracle.. ‘Ihe seventh and two 
following lines of ‘‘ Premium’s” letter call for straight-out con- 
demnation, According to your correspondent, no one can be a 
‘*>er,tleman ” in the true sense of the word unless he has money. 
‘* Money,” inshort, is the true test of gentility, not honesty, hard 
work, and attention to the interests of a man’semployer. There 
are many who think thus, and it is small wonder if employers find 





ally brisk, The P, and O. Company within a fortnight has 





I may add that precisely the same cause prevents many ladies (?) 
from obtaining good domestic servants. 

As to the reasons why a man “goes in for ” engineering, I do 
not think there are many who have the low-down ambitions 
described by your correspondent. The very few I have met who 
come any way near to the description have been quite as often 
amongst the pupils as amongst the ordinary apprentices. There 
does not appear to me to be much “‘fortune ” to be made out of 
£400 a year. If a man contrives to save £100 a year for twenty 
years, he will not—allowing for speculation mishaps—get more 
than about £3000 together, which will only give him £100 a year 
or so; and how many men could save such a sum, or anything like 
it, each year in these days? 

Finally, if.an employer wants brains, he will have to pay for 
them, and your correspondent will have to do the same. Also an 
employer has not a monopoly of brains cr ability merely because 
he has had a wealthy father. There are plenty of incompetent 
men as employers who wreck their own business in spite of all their 
staff can do tohelp them. There are also plenty of employers for 
whom I would not work at any price short of the impulse of starva- 
tion. I hope “‘ Premium ” is not one of that class, but I should judge 
that the employer, mentioned by ‘‘ Senex,” who failed to obtain 
an ordinary p ac tar amon at £6 a week must be something of the 
sort. There are plenty of men doing more responsible and difficult 
work for athird ot that sum. I have myself in the past had to 
‘* originate” designs for considerably less than the £6 offered. 
Possibly, however, there were other requirements not usually 
called for in connection with engineering, and as described by 
** Draughtsman.” 


August 26th. ENGINEER. 





Sir,—I should be very pleased if you will insert these few 
remarks which your correspondent, who signs himself ‘‘ Premium,” 
brings from my thoughts, 

He—your correspondent—seems to think that the best men are 
those with the most money, by the way he writes, and that such 
should always have the preference in very good situations, and seems 
totally oblivious of the fact that the best men in the engineering 
profession, the men at the wheel, are those who were, in days 
gone by, ‘‘ men of straw,” as he chooses to designate such. Net 
only that, bnt any one who is or has been employed in the services 
of any leading engineering firm in the country knows what a high 
percentage of ‘‘ premiums” are fit—not for the hard graft such 
as is absolutely necessary for any success in engineering—for a 
drawing-room, dancing, bridge parties, or any other occupation 
which is usually considered to be in a lady’s sphere, and not 
a man’s, much less one who desires to be truly worthy of the title 
of engineer. 

I could cite many cases of premiums who have paid several 
hundreds for their education in this trade with the firm I am 
engaged by, and who know little more of engineering when they 
leave than they do when they first arrive. Are these, to use 
** Premium’s” words, the men we want in engineering, the men who 
come at 9 a.m. and leave at 4 p.m., with from one to two hours for 
lunch? No. Give me the man who has worked from 6 a.m. to 
5 p.m., for sheer love of the calling he has chosen, and one who, 
rather than while away the evening in pleasure, prefers to study, 
and thus attain a greater knowledge of his work. May I ask 
‘*Premium” where engineering, in any of its branches, would 
have been now if men that have founded most, if not all, of our 
principal firms, and assisted in the adva t of this business, 
had been content to live on a low wage, as he recommends work- 
men to do now? No; ‘‘ Premium” and all such as he have no 
business to meddle with such a trade as engineering uuless they 
are determined to work their own way up by sheer skill rather 
than be content to have good appointments brought to them, and 
have the pleasure of seeing a man in a lower social scale, but one 
with a head screwed on, put to one side to make way for them. 

In conclusion, I just wish to endorse all that ‘‘ Draughtsman’ 
says, and wish him much success in his labours. 

Leeds, August 26th. 





STRAIGHT, 





Sir —I have read this correspondence with interest. May I ask 
what better could those who complain have done? Would they be 
better off as clerks, or emigrants, or soldiers in the ranks, or 
serving behind a counter’: All the facts point in the same 
direction. There are more men in the country just now than work 
can be found for, and we must either have more work or fewer 
men. Keep out the foreigner, and we shall be much better off. 
Keep out foreign goods, and more men will be employed. 

Birmingham, August 28th. JOSEPH. 





RIGHT-ANGLED TRIANGLES WITH EXACT SIDES. 


Srr,—I am extremely obliged to Mr. Krauss for his most inter- 
esting method of determining the above. By means of the rule he 
gives I have checked each one of mine at least twice, finding, I 
regret to say, that three of them contain errors, which are corrected 
below. In consequence of this, my No. 21 should come in after 
No. 18, the position of the other two remaining unchanged. 

A Further Table of Right-angled Triangles with exact Sides. 











Corrected 
figures for Angie. Sides. 
Nos, 
deg. win. | deg min 
21 zl 14 63 46 | 96 247 265 
26 17 4 72 56 | = 120 391 469 
32 13 25 76 35 | 68 285 293 
add before | 
it 5 | 9 120 169 
1 { “4 20 S ® | 207 304 425 
z { 42 44 47 16 | 207 224 305 
- | 42 30 47 30 | 252 275 373 
4 | 40 27 49 33 | = 138 156 205 
{ 29 87 50 2 | 225 272 358 
5 i] Sas | ot | oe 253 325 
| a J ‘ i 
\| 88 35 51 25 | 280 351 449 
682) 88] B | gw | Ri 
| 4 ov 2 
7 y 83 51 56) 161 240 289 
8 | 33 24 . = = tt 1 
31L 41 58 19 77 288 7 
19 \ 31 38 58 57 180 £99 349 
w f| 2 2 60 31 95 168 193 
>t See ae 6l 6 189 340 380 
13 26 47 68 13 | 105 208 233 
15 24 32 os | 8S 252 | 27 
19 20 58 69 2 135 352 377 
22 | 19 24 70 26 14 408 433 
41 } $8 10 81 50 28 195 197 
after 50 | 3 56 86 4 29 420 421 


With the addition of those in the annexed table, I believe every 
existing triangle is given with sides represented by numbers less 
than 450. C. F. Denpy MARSHALL, 
Hassocks, August 19th. 

TANK ENGINES. 

Sir,—With reference to the letter of Mr. F. W. Brewer, 
page 197, before I gave evidence at the inquest at Llanelly I made 
experiments with tank engines having their tanks full, empty, and 
partly full. This showed the effect of the water in the tank to be 
of importance. " 

For my evidence before the High Court I made experiments to 
test the effect of a wheel mounting a rail, a screw-jack being 
placed between a wall and an engine wheel. This proved that a 
flange can be forced up over a rail, if sufficient force be applied 
such as ‘‘ oscillation” does supply. CLEMENT G. STRETTON. 





a difficulty in getting good men. 
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LOCOMOTIVE FOR RAILWAY 


MOTOR COACH 








RAILWAY MOTOR COACH. 


Stvce the introduction of motor passenger carriages for 
railway work, most of the British companies have adcpted 
this system for dealing with suburban and branch line traffic. 
The Great North of Scotland Railway Company has now 
introduced this type of vehicle on its system. It is a steam 
car consisting of a locomotive and passenger coach, and has 
been built to the designs of Mr. William Pickersgill, the 
locomotive superintendent of the company. The carriage is 
capable of accommodating forty-six people, and no distinc- 
tion has been made between first and thirdclass. Passengers 
enter at the rear end, and the seats in the car are of the 
garden type, arranged as those on the top of a tramcar. The 
body of the car, which is handsomely finished outside as well 
as in, and which is fitted with electric light, was built at 
Inverurie. The engine, built by Andrew Barclay, Sons and Co., 
is the most interesting feature of the car. The steam is 
generated in a Cochran vertical boiler of new design. It is 
fitted with 295 horizontal return fire-tubes, each 1}in. outside 
diameter by 3ft. 114in. long. . The shell is 6ft. diameter and 
9ft. 6in. overall, and has a grate area of 9 square feet, with a 
heating surface of 500 square feet. The boiler is fired from 
the footplate in the usual manner, but the waste gases, &c., 
leave at the side of the fire-box, and, owing to the presence of 
a brick arch, are made to pass through tubes placed trans- 
versely, that is, at right angles to the usual position in loco- 
motive boilers. Having passed through these tubes, the gases 
enter a combustion chamber, whence they pass through 
another series of tubes similar to those just described to a 
chamber above the fire-brick arch, and thence to the 
chimney. The furnace is almost hemispherical, it is pressed 
from one sheet and seamless, and no rivets or welded joints 
are exposed to the heat of the fire. 

The engine is fitted with a valve gear of the Walschaert 
type, and the valves work in slanting faces above the 
cylinders. The cylinders are 10in. diameter by 16in. stroke, and 
the boiler pressure is 1501lb. The water tank is situated under 
the carriage. The usual standard Westinghouse brake which 
is used on the Great North of Scotland system has been 
adopted. The car frame passes under the footplate, and 
carries a pivot piece which sits in a movable bolster, working 
between sliding faces and resting on springs, the whole being 
carried on two knife edges. This arrangement is said to 
have the effect of minimising the vibration of the 
engine, and it also permits of the carriage being detached 
from the engine. The coach can be run in either direction ; 
to admit of this a set of duplicate levers and throttles are 
carried from the locomotive to the other end of the car. The 
driver can therefore control his engine either from his usual 
place at the fire-box, or from the rearend of thecar. We are 
informed that in the trial run between Aberdeen and 
Inverurie the car ran very satisfactorily. 

The engine was built by Messrs. Andrew Barclay, Sons, and 
Co., of Kilmarnock, the boiler being supplied by Messrs. 
Cochran and Co., of Annan. 

The illustration above shows the curious locomotive alone. 
The coach is attached and supported by it at the leading end, 
and carried on four wheels at the far end. 








THE SWEDISH IRON AND STEEL INDUS- 
TRIES IN 1904. 


DurinG 1904 there were at work in Sweden 336 iron mines, 
situated in ten liin or counties, whence 4,083,945 tons of ore 
were raised, as against 322 mines and 3,677,520 tons of ore in 
1903, being an increase in output of 406,425 tons, or 11-1 per 
cent. The output is the highest on record. There was an 
increase of output in eight liin,-the highest being that of 
Noubotten with 373,013 tons, where are situated the great 
Gellivara and other Lapland mines. On the other hand, there 
was a falling off in three lin. . The total quantity of ferrous 
rock broken out was 6,236,278 tons, the average yield of 





dressed ore per ton was 65'1 per cent., as against 62-4 per 
cent. in 1903. The increase is due to the richer ore yielded 
by the Lapland mines, percentage of which rose from 66:2 to 
71'1 per cent. Of the total output 3,796,102 tons, or 93°0 per 
cent., were magnetic iron ore “block” ore, and 287,845 
tons, or 70 per cent., so-called ‘‘ bloodstone.’’ The latter 
kind of ore is raised only in three liin, and during the last 
five years the output has varied from 11-1 to 7:0 per cent. of 
the total. The total value of all the ores raised in Sweden 
last year is estimated at 21,513,644 kr., as against 16,625,154 kr. 
in 1903, the respective value per ton being therefore 5°29 kr. 
and 4°52kr., an advance of 16°6 per cent.—18 kr. = £1. 
The value varied from 4°65 kr. for the Lapland ores to 9°70 kr. 
forthe Vermland ores, the latter mines being situated in south- 
west Sweden. 

There were in operation last year twenty-six magnetic- 
separator plants, and fourteen others, which treated 253,303 
tons of cre, aS against 238,714 tons in 1903. The hands 
employed in the iron mines numbered 10,060, the output 
being, therefore, 406°0 tons per head, against 10,130 and 
363-0 tons in 1903. During the last five years the output 
has increased from 268°6 tons to 406°0 tons per head. 

Lake and bog ores were raised in three liin, but only some 
700 tons were “ fished,’’ valued at 3519 kr., these kinds of ore 
being used for the making of ingot iron. But the yield has 
practically declined for many years, being at one time as much 
as 10,000 tons a year. The total output of all kinds of iron ore 
in Sweden last year was, therefore, 4,084,647 tons, valued at 
21,517,163 kr.—in 1893, 3,677,841 tons. Coming to the pig 
iron industry, we learn that 133 furnaces were in blast at 109 
works, while 23 were idle, which, in 35,012 day and night 
shifts, returned 528,525 tons of pig, valued at 35,628,489 kr., 
of which 8275 were ingots returned direct from the furnaces. 
In 1903, 136 furnaces were in blast, with 34,766 shifts, 
returning 506,825 tons including the direct product, the 
increase being, therefore, 21,700 tons, or 4°3 per cent. 

There was an increase in output of pig in 7 lin, varying 
from 12,286 tons in Orebro to 417 tons in Sédermanland, 
whilst in 6 liin there was a falling off varying from 6000 tons 
in Verruland to 2 tons in Jénkoping. The increase varied 
from one-half to 12 per cent., and the decrease from 1 to 
27 percent. Asin former years, Kopparberg and Orebro liin 
head the list, manufacturing more than one half—52 per 
cent.—of the total, Gefleborg coming next with 15 per cent., 
&c. The average return per furnace was 3974 tons a year, in 
263 shifts, and the decimal return 15°10 tons. The follow- 
ing table is instructive. It shows the advance in the average 
output of pig iron in Sweden during the last quinquennial 
period :— 

Per furnace 
Diurnal. 

Tons. 

18-81 

13-965 

14-43 

14-58 

15-10 


Annus". 

Tons, 

3903 

3801 

902 .. “> ke 
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Kopparberg liin shows the highest return of 5193 tons per 
furnaze, the lowest being 207 tons, whilst that lin also 
shows the highest diurnal return, viz., 20°39 tons, as here 

are situated the great Domnarfvet Iron and Steel Works 
the largest in Sweden—where the diurnal output was 53°08 
tons per furnace, the highest in the country. 

Forged and puddled pig was manufactured last year in 
eleven of the twelve iron manufacturing lin, the output vary- 
ing from 56,348 tons in Orebro to 1660 tons in Véstermorr- 


. land lin, whilst Bessemer and Martin iron was made in nine 


lin, of which Kopparberg, Orebro, and Gefleborg alone 
returned 76 per cent. of the total make. Spiegeleisen was, 
until 1902, made at the Schisshyttan Ironworks, but the 
manufacture has since been abandoned. Of other kinds of 
pig Orebro liin alone returns 69 per cent. 

Turning to the malleable iron and steel industry in 1904, it 
appears that 101 works were in operation in such manufac- 
ture, as against 105 in 1903, The works were situated in 
18 lin, Orebro coming first with 18, and Kopparberg and 
Vostermorrland next, with 14 each. The number of Lan- 
cashire hearths in operation was 277 ; that of Franche-Comté 


hearths 10;. of Walloon hearths 26; and scrap-smeltin 
hearths 13, the number of all kinds being 326. The number 
of puddle hearths was only three, whilst in the manufacture 
of ingot metal 89 furnaces were at work in 18 liin, 24 bein 
Bessemer, 54 Martin, nine crucible steel, and two electric 
furnaces (at the Kortfors and Gysinge works). In addition 
seven blister steel furnaces were in operation. 

In order to show the total make of all kinds of welded iron 
and steel, in the following table has ‘been included blooms 
raw bars and castings, inasmuch as these kind of unweldeq 
products are partly exported and partly used up at the iron 
works in the manufacture of finished iron and steel goods 
otherwise it would be impossible to arrive at a total :— y 

Tons. 
Unweldei blooms and raw bar 189,246 
Unwelded ingot metal .. .. 832,571 84,550,003 
Blister and burnt steel .. .. .. 951 220,118 

The make of blowers and raw bars took place in sixteen 
lin, Orebro coming first with 36,000 tons, 176,039 tons being 
Lancashire iron, viz., 93:0 per cent. The make of I’ranche 
Comté pig was only 11,530 tons, or 6"1 percent., and that of 
puddled raw bars 1677 tons, or 6-9 per cent. 

As in previous years, Bessemer metal was only made in tho 
four liin of Kopparberg, Giifleborg, Orebro, and Vermland 
whilst Martin metal was manufactured in twelve lin, these 
named alone producing 87:4 per cent. of the total. By the 
basic process 168,453 tons were produced last year including 
castings, of which 35,501 tons were Bessemer, 131,778 tons 
Martin ingots, and 1174 Martin cast goods. Nearly one-third 
of this quantity—55,463 tons—was made at the Domnarfyet 
Ironworks, whilst Hofors returned 16,000 tons, Degerfors 
15,989 tons, Afvesta 15,583 tons, and Sandviken 13,000 tons, 

As to the manufacture of finished iron and steel goods 
referred to above the following table shows the total output 
in 1903 and 1904 :— 


Value, Kr, 
20,059,367 


1903. 
Tons. 
13,010 
40,033 

7,615 . 
74,823 .. 7 
31,505 
6,708 
18,251 
14,027 
2,311 
2,444 


2,832 


1004, 
Tons 
Rol ‘ed iron for exp: rt (blooms, biilets, Kc.) .. 16,9.1 
Sit CR NR xn te ee ee tee 

Fashion iron and steel .. 

Hoops and nails . 

Rodiron .. .. «- 

Tubes, &c. (hollow) 

Ditto (solid) .. .. 

Heavy plates .. 

Tires .. vs 

AMS... oo 

Anchors, kc. .. 


9020 
,U3 
31,863 
8,051 
15,543 
16,831 
1 $31 
2,819 
3,192 
Totals .. o%) 60 es - 353,029 358,459 

The total value of 1904 manufacture is estimated at 
54,525,C00 kr., and it is interesting to note that of the make 
38°5 per cent. was produced from rolled, and 61:5 per cent. 
from ingot metal. It appears that bar iron is manufactured 
from 50:4 per cent. of rollediron, and 49°6 per cent. from ingot 
metal, the figures for hoops and nails, &c., being respectively 
44-8 and 55°2 per cent. Blooms and billets for export— 
mostly to Great Britain—are made in nine lin, Giitleborg and 
Kopparberg coming first with 4300 and 3300tons. Bars—the 
stable manufacture of the Swedish iron industry—are made 
in sixteen liin, those of Kopparberg, Giifleborg, and Vestman- 
land heading the list with respectively 45,732, 31,048, and 
29,794 tons. Hoops and nails are made chiefly in the counties 
of Orebro and Kopparberg returning alone some 32,000 tons, 
whilst the latter liin also heads the list for the make of 
rod iron with 10,000 tons. 

The consumption of charcoal is an all-important factor in the 
Swedish iron and steel industry, as it is practically the sole 
fuel used in smelting, but, alas! with terrible ravages of the 
vast forests, which in many parts are fast disappearing in 
consequence, in spite of extensive re-planting, as the new 
saplings are very slow of growth. But, of course, it is this very 
expensive fuel which imparts such superior qualities to 
Swedish iron. It appears that the total consumption of char- 
coal last year amounted to 44,064,000 hectolitres, valued at 
20,338,000 kr., yet in 1900—with a smaller output—the con- 
sumption was 47,000,000 hectolitres, valued at nearly 
30,000,000 kr. The hectolitre equals 2} bushels. The 
average price last year was 0°46 kr., about the same as in 
1902-03. The greatest consumption naturally took place in 
Kopparberg and Orebro liin, very nearly one-half of the total. 








Tue East Lonpon CoLLEce.—We have received the syllabus 
for the 1905-1906 session of this institution, which is situated in 
Mile End-road. The engineering department is under the direc 
tion of Professor D, A. Low. The work in this departmen 
prepares students for the BSc. degree in engineering, of the 
University of London, and is arranged to meet the requirements 
of students employed in engineering workshops or drawing-oflices. 
The theoretical classes are for the most part arranged according 
to the grouping of the Board of Education, and enable students to 
obtain the certificates awarded by this body and to compete for 
Whitworth or other scholarships. The laboratory contains 4 
50-ton Wicksteed testing machine, a 50001lb. Bailey tester, and 
steam engines—including a steam turbine—gas, oil, and petrol 
engines, &c., while the workshops are fitted with lathes of various 
descriptions, planing machines, and numerous vices. 


THE INSTITUTION OF MINING ENGINERRS.—The sixteenth annual 
general meeting of the Institution of Mining Engineers is to be 
held in Manchester on September 13th, 14th, 15th, and 16th. On 
Wednesday, September 13th, the annual general meeting will be 
held in the Lord Mayor’s Parlour at the Town Hall, when the 
secretary will read the annual report of the Council, and announce 
the names of officers for the year 1905-6. The following papers 
will then be read, or taken as read :—(1) ** Leading Features of the 
Lancashire Coalfield Extended,” by Mr. Joseph Dickinson, I’.G.5.; 
(2) ‘Up-to-date Electrical Power Distribution,” by Mr. Robert 
Loraine Gamlen; (3) ‘‘Can Explosions in Coal Mines with their 
Associated Toxic Fatalities be Prevented ?” by Mr. B. H. Thwaite, ; 
(4) ‘‘Earth in Collieries,” with special reference to the recently 
issued Departmental Rutes, by Mr. 8. F. Walker; (5) ‘The Value 
of Mollusca in Coal-measure Stratigraphy,” by Mr. J. T. Stobbs, 
F.G.S. Several other papers that have been read already will be 
open for discussion, On‘Thursday, the 14th, Chanters Colliery and 
Douglas Bank Colliery will be visited. On the third day the 
members will inspect the New Moss Colliery and the Lancashire 
Electric Power Company’s Works. In the evening the Manchester 
Museum will be visited. The excursion on Friday will be to the 
British Westinghouse Electric and Manufacturing Company, 
Limited’, Works, and the Manchester Ship Canal Docks. There 
are two alternative excursions arranged for on this day, comprising 
a visit to Messrs, W. T. Glover and Co., Limited’s, Electric Cable 
Works, the Works of the Trafford Light Power and Supply Com- 
pany, and the Manchester Ship Canal Docks, or to the 
Manchester Municipal School of Technology, the Manchester Art 
Gallery, the Royal Exchange, and the Manchester Corporation 
Stuart-street Electric-Generating Station. On the last day the 
members will pay a visit to Pendleton Colliery, where they will 











make an inspection of the surface ——— and the workings 
in the Rams Mine, the deepest mine in England, 
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ACCIDENTAI® BREAKAGE OF WINDING ROPES 
IN MINES.* 


By Professor JOHN PERRY. 


Apot't two years ago I was asked by Mr. J. A. Vaughan, of 
Johannesburg, to consider his approximate solution of a problem 
concerning winding ropes. At the time I was too busy, and I 
cannot recollect either the case considered or how it was con- 
sidered by Mr. Vaughan. Since that time I have noted the great 
frequency of accidents through the breaking of winding ropes. 


When a cage is being lowered and the upper part of the rope 
js stopped, it is evident that. the maximum pull in the rope, that 
js the breaking tendency, is greater as the stoppage is more 
sudden. On going into the 1aatter I have been astonished that 
the ysual arrangement of rope should so seldom break, as 
according to calculation the pull due to sudden stoppage is 
enormous, and I take it, therefore, that sudden stoppage seldom 
occurs, but when it occurs there is breakage. 

The actual problem is very much more complex than anything 
we can consider mathematically, because there is internal friction 
in a rope which destroys vibrations, and the rope has some yielding- 
ness in its attachment to the cage. To take these matters into 
account would, I found, make the problem too difficult for exact 
solution. I have read a paper before Section A, in which I give an 
exact solution of the case when we assume no internal friction and 
no yieldingness in the attachment—this is, 1 believe, the problem 
which Mr. Vaughan wished to solve—but it will be seen that even 
if this were allowable the soiutiou is not easy to apply in the only 
cases which are of importance. Thus the solution read before 
Section A may be said to be only of importance in mathematics, 
and for the light which it throws upon the following easy solution. 
I looked at first on this easy solution as only approximate, now 
I consider it to be more correct than the other for such cases as I 
have to consider. It is quite easy to extend it to the case of ropes 
whose cross-sections vary. 

First problen.—A cage of weight W Ib. is moving downwards with 
the speed V feet per second, when the upper end of the rope is 
suddenly stopped. Find the greatest pull P Ib. in the rope after- 
wards, and the greatest further downward displacement, . feet, of 
the cage. It is supposed that there is a yieldingness s in the rope 
or in its attachment to the cage, such that the yield is s times the 
pull. 

The unswers are— ; 

Greatest r= V /Wa/de-2 . . s « « Gl) 
Greatest p= Wi VW, 32-28 . . . (2) 

The problem will be found worked out in the appendix. 

It is, | believe, usual to calculate as if the greatest pull was the 
weight of cage and rope when the cage is at the bottom of the 
mine, together with an extra pull necassary to give an acceleration 
in starting upwards. I have been told that it is not unusual to 
assume an acceleration so great that the extra pull is equal to the 
deadweight pull. If we do this it is easy to calculate how much 
yieldingness s is necessary for safety. 

" Example :—W = 4480 Ib. ; depth of mine, 1000ft., w the weight of 
rope per cubic inch = 0-18lb. If the greatest working stress allow- 
able is 12,000 1b. per square inch, the above rule gives a section of 
1-166 square inch, and the greatest pull allowable is 14,000 lb. If, 
now, this cage is stopped in downward motion when the length of 
rope out is negligible, the greatest pull is given by (2), and making 
this 14,000, we have 

/ 4480 

32-238 - 


This gives s = 0-002456, expressing the necessary yieldingness of 
the attachments of the rope to the cage and a possible stretching 
of the rope from the pit head tothedrum. If we take what is 
equivalent to the Young’s modulus of elasticity of the rope as 
1-5 x 10%lb. per square inch, we find that s is equal to the yield- 
ingness of s00Dft. of rope. Another way of stating this meaning 
of s is that s is such that when 1000 lb. are added to the weight of 
the cage when it is near the top the cage is lowered 2-456ft. 

It may be said that this is surely a very large amount of yielding 
to have to supply. I can only answer that this is absolutely needed 
if we are to contemplate a sudden stoppage at the upper end. 

If such an attachment of rope to cage would cause practical 
trouble, it is possible to apply a remedy. Let the springs always be 
there ready to yield and take the pull when a more rigid connector 
breaks, and let this more rigid connector be much more ready to 
break than any part of the rope. Thus the springs will only come 
into use at that critical time of sudden stoppage which only occurs 
perhaps once in several years. If this plan 1s adopted the greatest 
pull will be somewhat more than what is stated in (2). 

Instead of supplying this yieldingness, it seems to me that there 
ought to be an endeavour to make sudden stoppage impossible. 
When we consider a gradual stoppage, it becomes evident that the 
nature of the stoppage is important, Thus, take as one case that 
the velocity of the upper end of the rope shall change at a con- 
stant rate from V to oin the time T. I take the above numerical 
example, and assume a springiness about one-tenth of what we 
found nesessary there, say, s = 0-0002, so that when the cage 
vibrates its period is about one second. 


14,000 = 4480 + 40 


Second problem.—The solution of this leads to the result 


p= 20M sin § 7 sin (yt ~ 477) + W. 


If T is the time of stoppage of the upper end, ¥ stands for 
1; 4 Ms, where M is W + 32-2. We get the best result by 


taking T = ™ or T is to be half the periodic time of the cage. 
q 


In our example M = 140, V = 40, and I take s = 0-0002, I find 
that 7 = 6, and T is about 0-5 second. If we suddenly stop 
the top, the greatest displacement x of the cage is 6-67ft., 
greatest P = 37,8301b. If we gradually stop the top in the above 
manner in 4 second, greatest + = 14-44ft., greatest P = 26,880 1b. 

It is quite evident that this is not the best kind of gradual 
stoppage. The best kind would be one in which a constant force 
P was applied at the upper end of the rope, this P being the 
greatest working pull that is allowable. 


Third problem.—If this greatest pull diminished by W is 
called p, the time of stoppage T = : 
NOM Ses F 
» + Taking our numerical example and the greatest pull P to 


be 14,000 Ib., so that p is 9520, T = 0-735 second, greatest 
’ = 11-76ft. It is evident that 11-76ft. is the shortest distance in 
Which this cage may be stopped if the allowable working pull, 
14,000 Ib., on the rope is not to be exceeded. There is no yield- 
ingness s, 

It seems to me that an effort ought to be made not only to 
guard against sudden stoppage, but also during stoppage to exert 
this constant pull. Ihave not given much time to the considera- 
tion of a practical method of carrying out the idea, and the 
following is the only feasible plan which I have thought of. It 
does not keep P quite constant. Let the winding rope between 
the winding drum and the pit-head pass round the guiding fixed 
pulleys A and B anda pulley C, which is so weighted that it 
will lift when a pull a is applied in the rope, this pull being 
greater than ever occurs unless there is this kind of accident. 
The accident consists in a sudden stoppage of the rope on the 
engine side of A, 


ad and the greatest » is 
) 








* British Association Mecting, Johannesburg, Section G, 1905. 





It will be seen presently that the loading of C ought if possible 
to be nearly massless, as, for example, by springs or fluid pressure. 


eat if Fourth problem.—Let the load on C 
'g \ 

the upward displacement of C, and 
“©) let it be a massless load. The greatest 


pull in the rope is 

P=W+ VW V20/82-24 (a-W)? 
x the downward displacement of the 
cage is 2 y, 

Now it is evident that if in the 
ordinary working there may be a pull 
of = 14,000 lb., then putting a = 


(2) —Fig. 1—be 2 a j-2 6 y, where y is 








— 14,000, if ) has any value P must be 
, greater than 14,000lb. If we make up 
our minds to an allowable maximum 

pull of, say, 18,000 lb., it is easy to see 


what 4 must be. Of course, knowing J, 
any spring maker knows how to con- 
struct the spring. 
18,000 = 4480 + 4/ 112,000 6 + 95202 
or) = 824 and the greatest y = 4-85ft., and the greatest « = 
9-7ft. Asa = 14,0001b. and 4 = 824, the load on C is 28,000 + 
1648 y, so this means that when C is at the bottom, the spring load 
is 28,000 1b., and the load increases by 1648 lb. for every toot of lift 
of C. 

Or, again, suppose that the greatest P is to be 14,000 Ib. and 

that the winding is worked so that a may be 12,000 lb, 
14,000 = 4480 + ,/112,000 b + 7522 
or ) = 305 and greatest y = 6-56ft., and greatest x = 13-12ft. 

I have worked out other cases for the table below :— 

Fifth problem.—This is the general problem. A spring load such 
that P = a + by, and C to have some mass ~ not as greatas 2 ay, 
there being a yieldingness s in the attachments, and in the rope 
itself. The formula will be found in the appendix to this paper. 

Sixth problem.—The load on C to be a mere weight, so that m = 
2 a/g with ayieldingness s, The formula for this case is also to be 
found in the appendix. 

We can now compare these cases. s means in every case yield- 
ingness of the attachment of rope tocage. Ifs = 0-0002, it means 
that the cage would lower 2ft. if its weight were increased by 
10,000 lb. s = 0-002456 means that the cage would lower 24-56ft. 
if its weight were increased by 10,000 Ib. 


} 
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First problem, Sudden stoppage of top 
end of rope — | imma asur- 
Short rope. no yieldingness .. .. ..| 14,000 | ably great — 
Yieldingness «= 0-0002 .. .. .. ..| 14,000 37,830 6-67 
Necessary for safety s = 0.002456 ..| 14,000 | 14,000 23-43 
—_—— ee = ———$——— - | 
Second problem— | 
Gradual stoppage, Ist metho] .. ..| 14000 | 26,880 14-44 
Third problem— 
Gradual stoppage, constant force 
gy ee 14,000 14,000 11-76 
* Fourth problem— 
Asin Fig. 1. The rope is supposed to 
be suddenly stopped between Aand 14,000 20,000 8-96 
the engine house, C issupposed tobe) 14,000 18,000 9-7 
massless, an ideal ease. Load by 14,000 16,000 10-64 
springs, no yieldingness s = O , 12,000 14,000 13-12 
* Fifth problem— = : 
As in Fig. 1. Load on C having a mass | 
10 (corresponding to a weight of 9.4 
322 1b.), a practical case. Yielding- * 14,000 18,100 | 12-2 
ness in attachments « = 0-0002. 
Load on C = 28,000 + 800 y. 
* Sixth problem— 
Asin Fig.1. Load on C being a mer 14,000 33,867 7-0 


weight of 28,0001b.,s = 0-0002. .. 





* These three refer to Fig.1. Rope suddenly stopped between A and 
engine house. 

As I consider that the excessive s needed for safety by the first 
problem is impractical, I have thought of no way of approximating 
to the perfect case of the third problem except by the method 
shown in Fig. 1 and worked out in the fifth problem. The general 
idea is to introduce any kind of yieldingness in the attachments or 
supports which will only come into play when the pull in the rope 
is accidentally too great. 

Capitalists have to consider the diminution of the life of a rope 
due to its passage round the pulleys A B and C, and say whether 
the increased cost is or is not balanced by the saving in wages 
because of the diminished danger of accident. If the increase of 
cost is too great, practical men may see some less costly way of 
carrying out my ideas than what [ have given in Fig.1. As a 
person who cannot call himself much of a capitalist, what appeals 
to me most in this matter is the fact that since my attention has 
been called to the problem the newspapers have recorded a dread- 
fully large number of accidents. 


APPENDIX, 


As some students may wish to verify my calculations, I shall 
here put the problems in their mathematical form. 
First problem.—A rope of length /, cross-section a, density per 


unit volume p = ~ its Young’selasticity—or what is equivalent— 


being ¢, has a cage of mass M = \. at its lower end. It is moving 


downwards with uniform speed V, when it is stopped at its 
upper end. What is P, the pull in the rope, at any instant any- 
where afterwards? If p is the pull on the cage tending to stop its 
downward motion p = P ~ W. It will presently be seen that 
fracture is most likely to occur when the stoppage occurs after a 
short descent of the cage, or when / is small, that is when there is 
practically no lapse of time for a vibration to pass from the top of 
the rope to the cage. We may then neglect the mass of the rope, 
or to be more exact, assume that one-third of its mass, 4pa/ is 
added to M, and that there is no difference of phase in the vibra- 
tion of different parts. Thus M + §pa/—call it Ml—is a mass 
which at time O is in the middle of its swing, its velocity being V. 


: P ° : UY 
When there is a pull p in the rope, let the elongation be 7 


because of the stretch in the rope itself, and p s because there is 
an elastic yielding in its attachment to the cage, so that when the 
cage is displaced « downwards from its middle position there is an 
upward force acting upon it :— 


/ a x 
y {- : @ on ax ea 
r(Qte)= M ae’ 


: l 1 
Letting M! (< + ) be called ro the displacement of the 
cage is x = A sin yt. 
The velocity is v = Aq cos q¢; and when ¢ is o this is V or 


= 4 


Pils 
A is the greatest stretch, and, therefore, the greatest upward 
force retarding the cage is V q M}, 
At the upper end the greatest pull is (M + pa/)g in addition. 












Or if W is the weight of the cage and w the weight of rope per 
unit volume, the maximum pull is— 
1 Wijwal (2) 


P=W+ wal +VA/_—_* ; 
&t €a g 


It is evident from this that it is when the rope is short that 
there is most danger of fracture, and when the rope is short this 
theory is correct; we may, therefore, use it for practical cases. 


We may take (2)tobeP=W+V /Wys .. ~~ - (2) 
It is, I believe, usual to calculate as if the greatest pull were 


ET ee ee ee are 
g 


where L is the whole depth of the mine, and a! is the possible 
acceleration of the cage upwards when the ascent begins. If 
this rule is adhered to, then s, the yieldingness of the attachments, 
ought to be such that when / is very small in (2), (2) ought to give 
the same answer as (3). 

In starting a cage from its lowest position, I have been told that 
it is usual to give such an acceleration that the greatest pull in the 
rope is just doubled—that is, a! is equal to g. 

Second problem.—A gradual stoppage of this kind is obvious!y not 
good ; also it is difficult to see how it could be carried out in prac- 
tice. I shall not, therefore, give the easy mathematics of it. 

Third problem.—This is easy, and the work is sufficiently indi- 
cated in the paper. 

Fourth problem.—Fig. 1: If s = o and if C and its loading are 
regarded as massless, let the spring loading be 2a + 21 y, where 
is the-upward displacement of C. Let « be the downward dir- 
placement of the cage, x = 2y. If P is the pull in the rope at 
any instant, P=a + by =a+hbe. 


P — W =-— M+ if @ stands for £ 
Cr + o2x = pif? =b2Mand p= = 
Solving this with the conditions that att =o, w ex=0 


and @xor¢ = 
P . 
"? 
oar g9W-a 2M V2 (4 — W\2 
The greatest ~ is therefore 2 —~ + / —— 3 4(- . ) 
and as P = W —- M @z, it is easy to state P, and to see that its 
greatest value is W + 4/ W V26/2g + (a — W). 


As the spring is made to be more constant in its load during the 
lift cf 4, the maximum P is nearer and nearer a in amount. 

Fifth problem.—There are two parts; first, what occurs before 
C begins to lift ; second, what occurs after C lifts. 

W ib. = weight of cage, W ~ 32-2 = M the mass of the cage in 
engineers’ units (called s/ugs) V the speed of the cage down- 
wards in feet per second when the rope beyond A is suddenly 
stopped in its motion; s the yieldingness of the attachments and 
rope itself; « feet the displacement downwards of the cage ¢ 
seconds after the accident ; y feet the lift cf C. Load on C = 2P, 
=2a+hy. Let m be the mass of and upon C. 

(1) Before C lifts. The solution is already given as the first 
problem— 


<= y sin gt — -cosyt + 
4 “4 


x= —singt, when 7 = a , x being o when ¢ = 0; v = V cos 7¢. 
q 5 


Retarding force on cage V sin qt 
q8 


Total pull on rope P = W + Y sin qt. 
qs 
When P = a the pulley begins to lift ; find ¢ = + when this occurs, 
and at ¢ = 7 find « = xo and z = ‘oe. 
(2) After C lifts. Let newt =old¢ - 7; that is, let us now 
consider t= 0 when C lifts, and so, when ¢ = o, « = “9 and 


e = ro already found. 
It is easy to see that, using @ to mean a we have— 
Pi, =a + by, 2y + (P —- W)s=2 
2P-2P,=m@y,P --W=-M@xr. 
Treating @ as if it were a quantity and eliminating P and 4, we 
ave— 





: W-a 
Or t+ BRy a= & 
a ia * ae 
where 
pea M+4M + 208M og pe 2) 
sMm sMm 


This is a linear differential equation which it is very easy to 
solve. It is to be solved, subject to the conditions that when 
t = o we have— 

x = xo ors (a - W) and v = w% 
also y =oand 6y¥=0. 
These last two conditions mean that— 

xr+sM@xr=o0 
tot sM@er=o 

My solution is (assuming what is always true that a 8” is small in 

comparison with 8?)— 


1 é 1 fy a ; ¥ 
r= ze: 2 Be ee Or (2 “ia a) sin 5! (a -~ W) 1 (: 
, ) z ai a ’ 3 (40 5 - ) sin Bt + (a - W) 


_ 


a 2\) 2 ; 

iM # (: i) r cos 8 | : (a W). 

P= W -— M @z, is of course, at once obtainable. Taking 
m = 10, 6 = 400, W = 4480, v = 40ft. per second, « = 0-0002, 
I find that P increases from 4480 to 14,000, according to the law 
of the first problem, in 0-0482 seconds when C begins to lift and 
v has decreased from 40 to 38-35ft. per second. If¢ is the time in 
seconds after this I find— 


t| O | -O1 | -O2 | -03 | -O4 | -05 | -06 
P | 14,000 | 15,818 | 17,285 | 18,056 | 17,980 | 17,084 | 16,567 


Sixth problem.—The load on C is not by springs, but is constant, 
sothat / = 0. ‘The solution before C begins to lift is as already 
given in the fifth problem. If ¢ is time after U begins to lift, the 
solution of the differential equation given in the fifth problem 
becomes— 


- W 


P=W Ne "0 sin Bt + (a — W) 


4M m 


1+ 3mM " sB 
cos Bt, B® now being = ~“asb=0. 
In the numerical case taken by me, s = 0-0002, m = 28,000 + 


32-2, so that the load on C is a mere weight of 28,000 lb. 
P = 8207 + 21,000 sin (8 ¢ + 0-28). 








A NEW lifeguard for tramcars has recently been 
patented. It consists of a revolving disc, which is mounted on 
baH bearings. It acts automatically, there being no pre-adjusting 
or attention required. There is also a rubber periphery projecting 
over the edge of the disc, which turns down to the ground, and 
thus prevents any object from getting underneath. The entire 
arrangement is projected from the bogie of the car, whose dipping 
is not in the least affected, there being ap equal distance retained 
all the way while the car is travelling. 
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THE LANGLEY AERODROME.* 
By S. P. LANGLEY. 


THE experiments undertaken by the Smithsonian Institution 
upon an aérodrome, or flying machine, capable of carrying a man, 
have been suspended from lack of funds to repair defects in the 
launching apparatus without the machine even having been in the 
air at all. As these experiments have been popularly, and of late 
repeatedly, represented as having failed on the contrary because 
the atrodrome could not sustain itself in the air, I have decided to 
give this brief though late account, which may be accepted as the 
first authoritative statement of them. 

It will be remembered that in 1896 wholly successful flights of 
between one-half and one mile by large steam-driven models, un- 
supported except by the mechanical effects of steam engines, had 
been made by me. In all these the machine was first launched 
into the air from ‘‘ ways,” somewhat as {a ship is launched into 
the water, the machine resting on a car that ran forward on 
these ways, which fell down at the extremity of the car’s motion, 
releasing the aérodrome for its free flight. 1 mention these details 
because they are essential to an understanding of what follows, 
and partly because their success led me to undertake the experi- 
ments on the much larger scale I now describe. 

In the early part of 1898 a board, composed of officers of the 
army and navy, was appointed to investigate these past experi- 
ments, with a view to determining just what had been accomplished, 
and what the possibilities were of developing a large-size man- 
carrying machine for war purposes. The report of this board 
being favourable, the Board of Ordnance and Fortification of the 
War Department decided to take up the matter, and I having 
agreed to give without compensation what time I could spare from 
official duties, the board allotted 50,000 dols. for the development, 
construction, and test of a large aérodrome, half of which sum was 
to be available immediately, and the remainder when required. 
The whole matter had previously been laid before the Board of 
Regents of the Smithsonian Institution, who had authorised me to 
take up the work and to use in connection with it such facilities of 
the Institution as were available. 

Before consenting to undertake the construction of this large 
machine, I had fully appreciated that owing to theoretical con- 
siderations, into which I do not enter, it would need to be 
relatively lighter than the smaller one ; and later it was so con- 
structed, each foot of sustaining surface in the large machine 
carrying nearly the same weight as each foot in the model. The 
difficulties subsequently experienced with the larger machine 
were, then, due not to this cause, but to practical obstacles con- 
nected with the launching, and the like. . 

I had also fully appreciated the fact that one of the chief diffi- 
culties in its construction would lie in the procuring of a suitable 
engine of sufficient power and, at the same time, one which was 
light enough. The models had been driven by steam engines 
whose water supply weighed too much for very long flights. The 
construction of the steam engine is well understood, but now it 
would become necessary to replace this by gas engines, which for 
this purpose involve novel difficulties. I resolved not to attempt 
the task of constructing the engine myself, and had accordingly 
entered into negotiations with the best engine builders in this 
country, and after long delay had finally secured a contract with a 
builder who, of all persons engaged in such work, seemed most 
likely to achieve success. It was only after this contract for the 
engine had been signed that I felt willing to formally undertake 
the work of building the aérodrome. 

The contract with the engine builder called for an engine 
developing 12 brake horse-power, and weighing not more than 
100 lb., including cooling water and all other accessories, and 
with the proviso that a second engine, exactly like this first 
one, would be furnished on the same terms. The’ first engine 
was to be delivered before the close of February, 1899, and the 
frame of the aérodrome, with sustaining surfaces, propellers, 
shafting, rudders, &c., was immediately planned, and now that 
the engine was believed to be secured, their actual construction 
was pushed with the utmost speed. The previous experiments 
with steam-driven models, which had been so successful, had been 
conducted over the water, using a small house-boat having a cabin 
for storing the machine, appliances, and tools, on top of which was 
mounted a track and car for use in launching. As full success in 
launching these working models had been achieved after several 
years spent in devising, testing, and improving this plan, I decided 
to follow the same method with the large machine, and accordingly 
designed and had built a house-boat in which the machine could 
not only be stored, but which would also furnish space for work- 
shops, and on the top of which was mounted a turntable and 
track for use in launching from whatever direction the wind might 
come. 

Everything connected with the work was expedited as much as 
possible with the expectation of being able to have the first trial 
flight before the close of 1899, and time and money had been spent 
on the aérodrome, which was ready, except for its engine, when 
the time for the delivery of this arrived. But now the builder 
proved unable to complete his contract, and after months of 
delay, it was necessary to decrease the force at work on the 
machine proper and its launching appliances until some 
assurance could be had of the final success of the engine. During 
the spring and summer of 1899, while these delays were being 
experienced in procuring suitable engines, former experiments on 
superposed wing surfaces were continued, time was found for over- 
hauling the two steam-driven models which had been used in 1896, 
and the small house-boat was rebuilt so that further tests of these 
small machines might be made in order to study the effect of 
various changes in the balancing and the steering, equilibrium- 
preserving, and sustaining appliances, and the months of June, 
July, and a portion of August were spent in actual tests of these 
machines in free flight. 

A new launching apparatus following the general pian ot the 
former overhead one, but with the track underneath it, was built 
for the models, and it was used most successfully in these experi- 
ments, more than a dozen flights in succession being made with it, 
while in every case it worked without delay or accident. As soon 
as these tests with the models on this underneath launching 
apparatus were completed, that for the large machine was built as 
an exact duplicate, except for the enlargement, and with some 
natural confidence that what had worked so perfectly on a small 
scale would work fairly on a large one. 

It was recognised from the very beginning that it would be 
desirable in a large machine to use ‘‘superposed” sustaining 
surfaces—that is, with one wing above another—on account of their 
superiority so far as the relation of strength to weight is concerned, 
and from their independence of guy wiring ; and twosets of super- 
posed sustaining surfaces of different patterns were built and 
experimented with in the early tests. These surfaces proved, on 
the whole, inferior in lifting power, though among compensating 
advantages are the strength of the ‘‘ bridge” construction, which 
dispenses with guy wires coming up from. below, which, in fact, 
later were the cause of disaster in the launching. 

It was finally decided to follow what experiment had shown to 
be successful, and to construct the sustaining surfaces for the 
large machine after the ‘‘single tier” plan. This proved to be 
no easy task, since in the construction of the surfaces for the 
small machines the main and cross ribs of the framework had 
been made solid, and, after steaming, bent and dried to the 
proper curvature, while it was obvious that this plan could not 
be followed in the large surfaces, on account of the necessity, 
already alluded to, of making them relatively lighter than the 
small ones, which were already very light. After the most pains- 
taking construction, and tests of various sizes and thicknesses of 
hollow square, hollow round, I-beam, channel, and many other 


types of ribs, I finally devised a type which consisted of a hollow 
box form, having its sides of tapering thickness, with the thickest 
part at the point midway between contiguous sides, and with small 
partitions placed inside every few inches, in somewhat the same 
way that Nature places them inthe bamboo. These various parts 
of the rib—corresponding to the quill in a wing—were then 
glued and clam together, and elie drying were reduced to 
the proper dimensions and the ribs covered with several coats of 
a special marine varnish, which it had been found protected the 
glued joints from softening, even when they were immersed in 
water for twenty-four hours, 

Comparative measurements were made between these large cross 
ribs, 11ft. long, and a large quill from the wing of a harpy cogie, 
which is probably one of the greatest wonders that nature has 
produced in the way of eng for weight. These measurements 
showed that the large 11ft. ribs (‘‘ quills”) for the sustaining sur- 
faces of the large machine were equally as strong, weight for 
weight, as the quill of the eagle; but much time was consumed 
in various constructions and tests before such a result was finally 
obtained. 

During this time a model of the large machine, one-fourth of 
its linear dimensions was constructed, and a second contract was 
made for an engine for it. The delay with the large engine was 
repeated with the small one, and in the spring of 1900 it was 
found that both contract engines were failures for the purpose for 
which they were intended, as neither one developed half of the 
power required for the allotted weight. 

I accordingly again searched all over this country, and, finally, 
accompanied by an engineer, Mr. Manly, whose services | had 
engaged, went to Europe, and there personally visited large 
builders of engines for automobiles, and attempted to get them to 
undertake the construction of such an engine as was required. 
This search, however, was fruitless, as all of the foreign 
builders, as well as those of this country, believed it impos- 
sible to construct an engine of the necessary power aaa 
light as I required—less than 10 lb. to the horse-power without 
fuel or water. I was, therefore, forced to return to this country 
and to consent most reluctantly, even at this late date, to have 
the work of constructing suitable engines undertaken in the shops 
of the Smithsonian Institution, since, as I have explained, the 
aérodrome frame and wings were already constructed. This work 
upon the engines began here in August, 1900, in the immediate 
care of Mr. Manly. These engines were to be of nearly double 
the power first estimated and of little more weight, but this 
increased power and the strain caused by it demanded a renewal 
of the frame as first built, in a stronger and consequently in a 
heavier form, and the following sixteen months were spent in such 
a reconstruction simultaneously with the work on the engines, 

The flying weight of the machine complete, with that of the 
aéronaut, was 830 1b.; its sustaining surface, 1040 square feet. It, 
therefore, was provided with slightly greater sustaining surface 
and materially greater relative horse-power than the model subse- 
quently described which flew successfully. The brake horse- 
power of the engine was 52; the engine itself, without cooling 
water or fuel, weighed approximately 1 kilo. to the horse-power. 
The entire power plant, including cooling water, carburetter, 
battery, &c., weighed materially less than 5 lb. to the horse-power. 
Engines for both the large machine and the quarter-size mcdel 
were completed before the close of, 1901, and they were 
immediately put in their respective frdmes and tests of them 
and their power transmission appliances were begun. 

It is well here to cali attention to the fact that although an 
engine may develop sufficient power for the allotted weight, yet it 
is not at all certain that it will be suitable for use on a machine 
which is necessarily as light as one for traversing the air, for it 
would be impossible to use, for instance, a single-cylinder gasoline 
engine in a flying machine unless it had connected to it prohibitively 
heavy fly-wheels. These facts being recognised, the engines built 
in the Smithsonian shops were provided with five cylinders, and it 
was found upon test that the turning effect received from them 
was most uniform, and that, by suitable balancing of rotating and 
reciprocating parts, they could be made to work so that there was 
practically no vibration, even when used in the very light frames of 
the atérodromes. 

The engine is not all the apparatus connected with the develop- 
ment and delivery of power, for obviously there must be shafts, 
bearings, and in the present case there were also gears ; and all of 
these parts must necessarily be phenomenally light, while all of 
the materials must be capable of withstanding repeated and con- 
stant strains far beyond their elastic limit. It is also evident to 
any one having familiarity with such constructions that it is most 
difficult tg keep the various bearings, shafts, gears, &c., in 
proper alignment without adding excessive weight, and also that 
when these various parts once get out of alignment when subject 
to strain, the disasters which are caused render them unfit for 
further use. 

The engines themselves were successfully completed before the 
close of 1901, and were of much more power than those originally 
designed ; but nearly a year and a-half had been spent not only in 
their completion, but in properly co-ordinating the various parts 
of the frame carrying them, sogeteing the various breakages, 
assembling, dismounting, and re-assembling the various parts of 
the appliances, and in general rebuilding of frame and appurten- 
ances to correspond in strength to the new engines, 

There are innumerable other details, for the whole question is 
one of details. I may, however, particularly mention the car- 
buretters, which form an essential part of every gas engine. Such 
giving fair satisfaction for use in automobiles were on the market 
at the time, yet all of them failed to properly generate gas when 
used in the tests cf the engine working in the atrodrome frame, 
chiefly because of the fact that the movement of the engine in this 
light frame must be constant and regular or the transmission 
appliances are certain of distortion. It was, therefore, necessary 
to devise carburetters for the aérodrome engines which would meet 
the required conditions, and more than half a dozen were con- 
structed which were in advance of anything then on the market, 
and yet were not good enough to use in the aérodrome, before a 
satisfactory one was made. These experiments were made in the 
shop, but with an imitation of all the disturbing influences which 
would be met with in the actual use of the machine in the air, so 
as to make certain, as far as possible, that the first test of the 
machine in free flight would not be marred by mishaps or unseen 
contingencies in connection with the generation and use of power. 

It is impossible for anyone who has not had experience with 
such matters to appreciate the great amount of delay which 
experience has shown is to be expected in such experiments, Only 
in the spring of 1903, and after two unforeseen years of assiduous 
labour, were these new engines and their appurtenances, weighing 
altogether less than five pounds to the horse-power and far lighter 
than any known to be then existing, so co-ordinated and adjusted 
that successive shop tests could be made without causing injury to 
the frame, its bearings, shafts, or propellers. 

And now everything seemed to be as nearly ready for an experi- 
ment as could be until the aérodrome was at the location at which 
the experiments were to take place. The large machine and its 
quarter-size counterpart were accordingly placed on board the 
— houseboat, which had been completed some time before, and 
had been kept in Washington as an auxiliary shop for use in the 
construction work, and the whole outfit was towed toa point in 
the Potomac River, here three miles wide, directly opposite Wide- 
water, Va., and about forty miles below Washington, and midway 
between the Maryland and Virginia shores, where the boat was 
made fast to moorings which had previously been placed in readi- 
ness for it. 

Although extreme delays had already occurred, yet they were 
not so trying as the ones which began immediately after the work 
was thus transferred to the lower Potomac. 

The object in constructing the quarter-size counterpart of the 
large hine was to duplicate in it the balancing and relative 





“Reprinted from the Smithsonian Report for 1904, 





proportions of power, surface, &c., that had been arranged in the 





large one, so that a test of it might be made which would deter. 
mine whether the large machine should be tried, as arranged, or 
the balancing and other arrangements modified. The launchi 
apparatus, which had proved so eminently successful with the 
—s steam-driven models in 1896, was considered a thing so 
well tested that it had, as I have stated, been duplicated on 
suitable scale for use with the large aiirodrome, and it was felt 
that if this apparatus were exactly similar to the smaller one jt 
would be the one appliance least likely to mar the experiments, 
In order to test the quarter-size model it was necessary to 
remove its launching track from the top of the small house-boat 
and place it upon the deck of the large boat, in order to haye 
all the work go on at one place, as it was impossible, on account 
of its unseaworthiness, to moor the small house-boat in the middle 


of the river. 
(To be continued.) 








CATALOGUES. 


H. WILLIAMS AND Co., Warner-street, Rosebery-avenue, 
London.—Catalogue of electro, stereo, and photo-engravers’ 
machinery, 

Hopason Hartiey, Limited, Little Peter-street, Knott Mill, 
Manchester.—This pamphlet describes with illustrations the 
Brookhouse pneumatic sand-moulding machine. 

W.N. Brunton AnD Son, Musselburgh, Scotland.—We haye 
received two catalogues from this firm, one dealing with special 
and marine wire ropes and kindred appliances, and the other with 
hoisting wire ropes, 

THE BALDWIN LocomMoTIVE Works, Philadelphia, have sent us 
two catalogues. The first illustrates recent locomotives built by 
this firm, full particulars are given, The other is a descriptive 
catalogue of forged and rolled steel wheels, 

BURROUGHS ADDING AND REGISTERING MACHINE Conranyy, 
Limited, Arkwright-street, Nottingham.—This catalogue illustrates 
various patterns of the Burroughs adding machine, which is now in 
extensive use, It also gives specimens of work done on these 
ingenious appliances, and the names of users, 

W. H. PALFREYMAN AND Co., 17, Goree-Piazzas, Liverpool.—A 
brochure entitled ‘‘ Case-hardening: What to Use, and How to 
Do It,” has been sent us by this firm, which, although intended to 
advertise Palfreyman’s hydro-carbonated bone-black, contains in- 
formation of use to all interested in the subject. 

ROBERT WARNER AND Co., 97, Queen Victoria-street, London,— 
Two catalogues received from this firm are devoted respectively 
to pumps, pumping machinery, boring tools, &c., and winduills, 
water wheels, turbines, hydraulic rams, &c, &c. The books 
are uniform in form and neatly produced. 

THE British URALITE CoMPANY; Limited, of 50, Cannon-street, 
London, has sent us two pamphlets, the first dealing with a general 
description and the properties of the substance, applications and 
tests, while the second gives ‘‘ Expressions of Opinions ” upon the 
material. Both the little pamphlets are worthy of consideration. 

THe GENERAL Evectric Company, Limited, 71, (ueen 
Victoria-street, E.C.—A catalogue illustrating wires and cables, 
porcelain insulators, leading-in tubes, insulating material, wire- 
mens’ tools, accessories, &c. Sizes and prices in each case are also 
given. We have also received a small pamphlet, No. 0. 1085, 
describing new electric pocket hand lamps, fitted with primary 
batteries, which are made by this firm. 

W. T. GLovEeR AND Co., Limited, Manchester.— Users of motor 
cars will welcome a small wall card just issued by this firm, the 
object of which is to advertise their oil-proof and static 
discharge-proof cables, but which also gives the lighting-up times 
for the present year. It may be mentioned that the oil proofing is 
achieved by covering the insulation with a closely-woven fabric 
sheath, which is impregnated with an oil-resisting compound. 

Eustace C. HoLpEN, 8, Acresfield, Bolton.—This little book 
was, we are informed, originally written for the guidance of a 
friend, but has been published at the suggestion of several manu- 
facturers, It is entitled ‘‘ Notes, Tables, and other Information 
on Factory Driving.” The figures given are chiefly applicable to 
textile engineering. The tables of powers are not theoretical, but 
are claimed to be ‘‘safe and satisfactory loads for modern textile 
practice.” 

SANDERS, REHDERS AND Co., 108, Fenchurch-street, London, 
E.C.—The Phoenix patent indicating and recording draught gauge 
for boiler and other furnaces forms the subject of a pamphlet 
received from this firm. This instrument not only shows on a dial, 
but also automatically registers on a chart, the draught, thus 
enabling the stoker to adjust the dampers in order to obtain the 
best results possible, and at the same time affording the engineer 
a means of checking the work of his men. 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—F. G. Jacobs, to the Victory, for the 
Mars; W. W. H. Rawlingson, to the Canopus ; C. C, Sheen, to the 
Leviathan ; J. D. Rees, to the Pembroke for Natal ; J. 8. Rees, to 
the President, as engineer overseer at Vickers, Son and Maxim, 
Barrow ; B. J. Watkins, to the Kent. : 

Engineer Lieutenants.—Frederick Kelly, to the Osborne, vice 
Evans ; 8, G. Nancarrow, to the Diadem; H. J. W. Tapp, to the 
Terrible ; J. C. Jenkins, to the Patrol, on commissioning ; and H, 
J. Symonds, to the Hampshire ; F. Graham, to the Kent. 

Engineer Sub-lieutenants.—J. K. Corsar and C. 8. Bell, to the 
Terrible ; H. B. Main, to the Good Hope; W. V. Benoy, to the 
Hampshire 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE office of Messrs. Myers-Beswick and Partners having been 
closed owing to the death of Mr. Myers-Beswick, Mr. W. I. 
Morison has removed to 3, Victoria-street, Westminster, S.W., 
where he will carry on his parliamentary and general practice in 
conjunction with Mr. A. E. Carey, M. Inst. C.E., who has recently 
acquired the practice of the late Mr. Jaffrey, successor to Messrs. 
Kinipple and Morris, of Westminster and Greenock. 

THE Westinghouse Brake Company, Limited, Norfolk-street, 
Strand, informs us that it has secured the exclusive rights to 
manufacture and sell the Morse-Rocker joint silent high-speed 
chains in Great Britain and on the continent of Europe. 








SHIPYARD DEVELOPMENT ON THE FortH.—Inspired mainly by 
the approaching establishment of the naval base at Rosyth, on 
the opposite side of the Forth, and by the development this will 
promote in the shipping at Forth and Fifeshire ports, as well 
as in the coal mining of Midlothian and Fifeshire, the attention 
of shipbuilding firms in other parts of the country is being 
directed to the Forth as a shipbuilding centre. Burntisland, 
Inverkeithing, Kinghorn, Methil, and other ports may soon aug- 
ment their facilities for ship-repairing at least, and in the case of 
Leith there is a strong likelihood of an important addition being 
made to the shipbuilding and engine-building capacities of the 
port. Shipbuilders at present — a yard on the Clyde have 
recently approached the Leith Dock Commissioners arding 
the preparation and leasing of foreshore ground between the west 
side of the Old Docks and Newhaven, when, with some dredging 
and reclaiming work, a site could readily be formed for the 
building and launching of large vessels. 
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T IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS and iron and steel masters in the Midlands are this 
week expressing great satisfaction at the conclusion of peace. 
feeling of confidence is now entertained as to the course of trade, 
which previously had been absent, and the close of the war will 
cortainly assist the commercial revival which is setting in. Rail- 
way material, railway rolling stock, bridge work, and many other 
classes of engineering —— will all be required to repair the 
ravages of war, and trade in both countries will resume its 
normal course, and be prosecuted, probably, with added vigour. 

The knowledge of the settlement exerted a distinctly favourable 
tone on ‘Change in Birmingham, alike merchants and manufac- 
turers doing a trade with Asia and with Eastern Europe expressing 
themselves as very pleased at the unexpected turn the Conference 

taken. 

bathe demand from Japan for wrought iron, chiefly bars, but also 

rods and angles, has grown considerably of late, and for the first 

seven months of this year it was of the value of £51,000, which is 
about £15,000 better than a year ago, and some £27,000 better 
than two years ago, whilst quantities have improved from 

9382 tons in 1903, to 3616 tons in 1904, and again to 6460 tons in 

1905. Marked bars are this wee again £8, with a = demand 

for engineering purposes, whilst merchant bars are about £7, and 

common unmarked are £5 12s, 6d. to £5 17s. 6d. The demand for 
galvanised corrugated sheets continues satisfactory. The official 
minimum is understood now to be £10 15s., though makers who 
are well booked are in some cases believed to be asking as much as 
£11 for forward orders, At the recent meeting of the Association 
in London, it is understood that whilst the members were restricted 
to the £10 15s. minimum, no maximum was fixed, they, therefore, 
being at liberty to charge what they liked above that amount, if 
purchasers were willing to pay it. 

More than 16,000 tons of galvanised sheets went to Japan 
during the first seven months of this year, or twice as much as a 
year ago. Makers of black sheets are well engaged, doubles being 
quoted £6 17s. 6d. to £7; singles, £6 15s. to £6 i7s. 6d.; and 
trebles, £7 10s. to £7 12s. 6d. Supplies of semi-finished steel are 
insome cases reported to have been rather scarce recently. 

Steel manufacturers are well occupied, especially upon structu- 
ral descriptions required by the bridge builders, gasometer makers, 
builders of railway rolling stock, and others. Mild steel bars are 
quoted £6 to £6 5s., and girder plates £5 lds. to £6, whilst 
£5 10s. to £5 15s. is asked for angles. Some of the qualities and 
sections of steel needed for various electrical engineering pur- 

have been in very good demand of late. 

Foundry pig iron isin brisk request by engineers and iron- 
founders for the production of machinery castings and for other 
purposes, and producers find less hesitation among consumers to 
give the enhanced figures which have lately been asked, which is 
interpreted as an indication that in the foundry iron consuming 
industries matters are looki up. Staffordshire cinder-forge 
pig iron is 42s. to 43s.; part-mine, 46s, to 47s. 6d.; all-mine, 553. 
to60s. for ordinary, and 75s. to 80s. for best; with cold-blast, 95s. 
to 100s. But if the present upward movement continues these 
quotations will before long become stronger. Agents for 
Northampton brands ask 42s. 6d. to 45s., and Derbyshires 
44s, 6d. to 45s, 6d. 

Hydraulic engineers are well engaged upon pumping machinery 
in connection with irrigation work in India, Egypt, and other dry 
countries, whilst there is a good call for small pumps for farm and 
estate work at home and in the Colonies, and for suitable engines, 
both steam, wind and oil, for driving them. The home demand 
for lathes and other shop tools is improving, and so also is the call 
for electrical engineering equipment of various kinds. Gas and oil 
engines are being made in increasing numbers, whilst rolling stock 
makers have good orders on hand for South America, India, and 
Japan. 

At the annual meeting this week of Guest, Keen, and Nettlefold, 
in Birmingham—when a 10 per cent. dividend was declared on the 
ordinary shares, and 5 per cent. on the preference, £150,000 being 
ayry to reserve, and £142,808 carried forward—the chairman, 
Mr, Arthur Keen, with excellent reason, congratulated the share- 
holders upon the company’s sound position. After referring with 
gratification to the recent visit of the Prince of Wales to the 
Cardiff works, the chairman said the production of pig iron at 
Cardiff for sale and for their own use had been. of a satisfactory 
character, and the plant was in first-class condition. The Board 
were at the present time engaged in raising and re-equipping the 
last furnace, and when that was finished, the whole of those 
furnaces would be in a modern condition and ready to set to work 
whenever the state of trade warranted that step. The output 
from the furnaces that had been at werk was the best the com- 
pany had yet had, and he was quite prepared for it to be com- 
pared with the output of any other furnaces in this country or 
elsewhere. Another department of the Cardiff works which had 
benefited from the up-to-date furnace plant was the plate mill, 
where they had experienced a good run of orders which a low cost 
of production had enabled them to secure. The Dowlais rail mill, 
after many alterations, was one of the most labour-saving mills 
they could construct. Their works in Birmingham and neighbour- 
hood had had to contend with a depressed state of business in the 
engineering and kindred trades. ith regard to their collieries, 
the Welsh coal trade was, he said, suffering from various 
hindrances, which he proceeded to detail, and he strongly urged 
that the coal tax should be repealed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchestey,—The month just closed has been on the whole une 
of interest and importance for all engaged in the iron and engi- 
neering trades. A general boom appears to have set in, and 
conversations with parties interested encourage the idea that the 
improvement noted during the past fortnight or three weeks is of 
a fairly permanent character, especially now that peace in the Far 
Kast is proclaimed. Already merchants are operating forward to 
a considerable extent, and consumers who have not yet covered 
will find that they will have to pay more money for raw material. 
The past week has seen an advance in almost every department. 
There is perhaps a slight weakness in bars, but this is more than 
counterbalanced by the strong demand for plates, both iron and 
steel. It is stated that the trade here has responded fairly well to 
the advances which have m made. Scotch iron early in the 
week saw an advance of 6d. to ls., while Lincolnshire was 1s. for 
foundry and forge, and 2s, for basic. Derbyshire, of which there 
is no great quantity offering, and Staffordshire followed suit, 
though not to the same extent. The greatest variation has been 
in Scotch, but the following prices delivered Manchester give a 
good idea of the changes generally :— 


July. August. 

Lincolnshire No. 3 

foundry .. .. 48s. 6d. 50s. 6d. 
Derbyshire .. 52s. 6d. 538s. 6d 
Staffordshire .. 50s. 6d. 51s. 
Middlesbrough .. 54s. 4d. to 54s, 7d. 56s. to 57s. 8d. 
Gartsherrie .. .. 558, 6d. 57s. 6d. to 58s. 
Glengarnock 58s. 9d. to 54s. 56s. to 56s. 6d 
Eglinton .. .. 58s, 3d. to 58s. 6d. 55s. 6d. 
Dalmellington .. 52s. 6d. to 52s. 9d, 55s, 8d, 


In forge iron there has not been much change, Lincolnshire being 
quoted 47s, 2d., and Derbyshire 47s., delivered Warrington. For 
hematite iron there is a strong inquiry, and merchants have sold 
largely during the past week, 








Finished iron very steady and unchanged. There has been 
some yyy | reported in bars, Crown bars, £6 5s.; hoops, 
£7 2s. 6d. to £7 5s.; sheets, £7 5s. to £7 10s. 

Steel of all descriptions appears to be active, and English billets 
are held for full rates, with occasionally 2s. 6d. to 5s. per ton more 
money asked. There is also a little doing in German stuff. Plates, 
it is rumoured, in view of the strong demand, may any day see a 
5s. advance. English billets, £4 5s. to £4 7s. 6d.; foreign, 
£4 23, 6d. to £4 5s.; hoops, £7 5s.; boiler plates, £6 2s. "6a 
delivered Manchester. 

The continued advances in manufactured copper are causing 
some anxiety, in the locomotive trade especially, but there does 
not appear to be much prospect of a reduction for some time to 
come, Brass and copper sheets as well as tubes have all partici- 
pated in the advance. Sheets, £86 per ton ; seamless tubes, 103d. 
to 104d.; brazed, 10d. to 10}d.; brass tubes, 8d. to 84d.; con- 
denser, 9d. to 9}d.; brazed brass, 94d. to 9?d.; rolled brass, 74d. 
to “ad.; brass wire, 74d. to 74d.; brass sheets, 8d. to 8d. 

r lb. 

P Sheet lead is quoted £16 15s. per ton here. 

In the coal trade, with the exception of engine fuel and slack 
generally, matters are very dull, The following are the quotations 
ruling :—Best coal, for domestic purposes, 13s. to 14s.; seconds, 
12s, to 13s.; common, 93. to 103.; steam and forge coal, best, 
8s. 3d. to 8s, 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; best slack, 
7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; common, 5s. to 5s, 9d. at the 
pit. Screened coal, 9s. 9d. to 10s.; unscreened, 9s, 3d. to 9s. 6d., 
delivered Manchester Ship Canal. 

Barvow.—The hematite trade is again much stronger on the 
week. Business has improved considerably, and makers have 
booked some good orders, and a better business is in view all 
round. Steel makers are using more metal, and the general 
demand is increasing on all sides, Mixed Bessemer numbers are 
quoted at 58s. to 59s. per ton net f.o.b,, and warrant iron is at 
58s, 1d. net cash sellers, buyers 6d. less. The stocks of iron held 
by makers have been reduced, and warrant stocks stand this week 
at 20,369 tons, a decrease of 515 tons on the week. There are 
30 furnaces in blast, and it is probable a few more furnaces will 
soon be lighted. There is nothing doing in forge and foundry 
iron, but a good market is maintained for charcoal iron, stocks of 
which have been reduced. There is every prospect of a boom in 
trade at no distant date, and as a consequence makers are only 
selling for short dates. 

The iron ore trade is steadier, and more raw material is being 
brought from local raisers. There is also a fuller business doing 
in Spanish iron ore. The latter is at about 14s, per ton, while 
native iron ore is at 9s. for good ordinary sorts net at mines, and 
12s. to 13s. for best classes of ore. 

The steel trade is very actively employed, and the rail mills are 
not only busy night and day, but orders are beld which will 
ensure activity for a few months to come, while other business 
of considerable importance is in the market, and is likely soon to 
be placed. It represents home, colonial, and foreign require- 
ments. Prices are firmer, and heavy rails are at 105s. per ton 
net f.o.b, Light rails are still very quiet, and makers secure only 
a few orders for tram sections, The trade doing in plates is more 
active. The mills are still working on double shifts, and are 
likely to do so for some time. Indeed, some fairly large orders 
are expected for shipbuilding material. The merchant steel 
departments are very quiet, but some improvement is expected. 
Prices aos are firmer. 

Shipbuilders are busier, and new orders of some importance 
are expected. Marine engineers are better employed, and there 
is activity in gun-mounting and other departments connected with 
war material. 

Shipping is busier this week, Last week’s returns from West 
Coast ports show that 7587 tons of pig iron, and 16,398 tons of 
steel were shipped, making a total of 23,985 tons, in contrast with 
21,532 tons in the corresponding week of last year, an increase of 
2453 tons. The aggregate shipments this year have reached 
538,164 tons, in contrast with 499,588 tons in the corresponding 
period of last year, an increase of 38,576 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE condition of the coal trade in the South Yorkshire district 
is distinctly improving, and the prospects for the immediate future 
are more hopetully described. For steam coals the call is well sus- 
tained. Railway companies are at present taking exceptionally 
heavy deliveries under contract, the prices ranging from 8s. to 
8s. 3d. per ton, although sales made in the open market are from 
3d. to 6d. per ton higher. The export season, which is now pretty 
well advanced, has not been quite up to expectation, although coal 
on this account is now moving off very freely. The conclusion of 
peace in the Far East is certain to improve one important market 
—Russia—although it has come somewhat late to make any great 
change in the trade. Other markets will to some extent be 
favourably affected by the arrangement which ends hostilities, 
and generally business will benefit. At Hull and Grimsby the 
trade in steam coal is considerably increased by the requirements 
of the fishing fleets, which use South Yorkshire hard in large 
quantities. ‘The Danish State railway contracts, which are now 
being arranged, are not likely materially to influence South York- 
shire collieries, from which the weight usually drawn for such 
purposes is not large. 

For house coal the wet and colder weather favours a brisker 
demand. The diminished output, owing to the frequent “ feasts ” 
and consequent holidays, has caused extra work this week to meet 
the improving request. At present the house coal sent to the 
metropolis is not quite equal to what was anticipated, but the 
beginning of September is looked to in some quarters as certain to 
see a heavier demand, both on London and Eastern Counties 
account, as well as in local markets. It is not certain that any 
united attempt will be made early in September to advance 
quotations, but a much better demand is expected by owners and 
managers, and no doubt consumers will be induced to arrange 
for supplies for winter use. Prices are now quoted at very little 
change on former rates, Silkstone, in good hand-picked samples, 
fetches from 10s. 9d, tolls. per ton ; secondary sorts, 9s. to 93, 3d. 
per ton; Barnsley, first quality ‘‘softs,” 9s. 6d. per ton ; secondary 
sorts, 7s. 6d. per ton, in owners’ wagons, at the pits, 

A large business is now being done in gas coal, the contracting 
gas companies and corporation gas departments taking fuller 
deliveries, which are certain to be increased as the days get 
shorter. The new contracts have generally been taken at about 
2d. to 3d. per ton under the rates of last year. 

The disquietude caused by the threatened strike in the Lanca- 
shire cotton trade is now at an end, and coalownersin South York- 
shire and adjoining districts are consequently much relieved, It 
would have been most unfortunate to have had any interference 
with the excellent business now being done in slack and smudge 
for engine purposes with the Lancashire markets. A fair business 
is also being maintained in these qualities for the Yorkshire textile 
districts, though not to the same extent as to Lancashire. Coking 
slack and smudge for the use of the new by-product ovens are also 
in increasing request. 

Although the local output of coke has been considerably 
augmented, there is a market for all that is produced. North 
Lincolnshire and Derbyshire are taking satisfactory tonnages for 
iron smelting purposes, and values are well systained. Good 
unwashed smelting coke realises 10s. 6d. per ton; washed coke 
fetching from 12s, to 12s, 6d. per ton at the works. 

In the iron market a more hopeful tone is evident. The output 


uotations are :—Lincolnshire forge, 44s. per ton ; foundry, No. 3, 
8s. 6d.; No. 4, 46s, 6d.; Derbyshire forge, 438, 6d. to 44s.; 
foundry, 48s. 6d. 

In hematites a steady business is reported, and the receipt of 
orders of any magnitude would undoubtedly advance values 
immediately. Quotations are not changed from those given last 
week, West Coast being still at 65s. to 66s. per ton, while Kast 
Coast make 61s. 6d. to 63s, 6d, The consumption of iron in the 
foundries does not seem to get larger. Builders’ requisites, such 
as stove-plates, palisading, piping, &c., are not in much request, 
and there is no likelihood of improvement at this advanced period 
of the season. 

Steel is generally in excellent demand, the Siemens and Bessemer 
departments having shown satisfactory revival of late. Contracts 
for forward delivery are being more freely placed, several of them 
extending well into next year. More is doing on account of ship- 
building yards, and the railway companies are also increasing 
their requisitions. In special steels the demand is as important 
as ever, with no likelihood of its falling off. The only weak spot 
is in respect of steel for cutlery establishments, which are not 
making such satisfactory calls for material as could be wished. In 
fact, trade in this department cannot be said to have improved 
upon the unsatisfactory condition of last season. The brisker 
business doing in files, on the other hand, has caused a much 
larger business in steel for the file-making shops. South American 
orders are more satisfactory, especially in matchets, spear-pointed 
knives, and similar wares. Several high-class grades of cutlery 
have also been pretty freely ordered for the same market, 

In marine and railway material generally there are considerably 
more inquiries, and increased work has recently been placed. The 
principal orders received of late for railway material have been on 
Japanese account, the work given out for developments contem- 
plated by Japan having been mainly given to American and British 
makers. It is expected that the work now on hand will be foilowed 
by orders for simiiar and other material later on. Very little is 
doing for the home companies except in repairs and replacements ; 
but there is some good work for India now in hand. Generally, 
the feeling in marine and railway material manufacturing circles 
is one of increased confidence. 

The attendance at the Sheffield meeting of the Iron and Steel 
Institute is certain to be very large, as between 700 and 800 have 
already announced their intention of being present, and more are 
expected. France, Belgium, Sweden, Germany, Denmark, Spain, 
and other foreign countries are sending delegates, but very few 
representatives are as yet promised from our Colonies or the 
United States. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE general opinion in commercial circles in this district is that 
trade has begun to revive at a rapid rate, and that a period of 
very active and proiitable business will be experienced during the 
next year or two. The opinion will be strengthened by the peacz 
arrangement which has been made between Russia and Japan. 
The war, it was said, was the chief thing that kept good trade 
from being fully developed. This district will benefit largely by 
the fact that Japan will now be able to devote ettention to the 
proper development of her industries. Before the war iron and 
steel manufacturers and shipbuilders were called upon for large 
exports to Japan, and even during the war the Japanese have been 
very good customers, and it is reasonable to expect that they will 
purchase more freely when they are once more at liberty to cul- 
tivate the arts of peace. ; 

In nearly every branch of the iron and steel industries manu- 
facturers have to report a strong increase in demand, and this is 
generally influencing an upward movement in prices. Consumers 
have apparently come to the conclusion that the time has come to 
buy, and both from customers at home and abroad inquiries and 
“a are more briskly received than at any time probably since 
1901. It is a long time since the market was so buoyant as it is 
this week, and this feeling may be expected to bring buyers for- 
ward. There is no doubt that a large quantity of iron and steel 
has been bought during the last fortnight, and among those who 
have purchased heavily are firms which are probably the most 
shrewdly managed concerns in the district. One of the leading 
companies in the North of England is reported to have arranged 
during the latter part of August for the delivery of 100,000 tons of 
East Coast hematite pig iron, and it is this and the distribution of 
some American orders which has caused a substantial advance in 
the price of hematite iron—in fact, it is several years since there 
was such a rapid rise of quotationsin this branch. Some American 
consumers who bought hematite iron from the North of England 
in the spring to the extent of 20,000 tons have this week purchased 
quantities which in the aggregate amount to 25,000 tons, of which 
Jarrow works will supply 15,000 tons, and 10,000 tons fall to 
the share of Middlesbrough firms. The hematite iron is sold to 
analysis, but the analysis is that of the iron usually produced in 
the North of England. Itis not the special quality which was some 
two or three years ago made specially for American consumers at the 
Seaton Carew Iron Company. Most of the ironmasters in Cleve- 
land who make hematite iron have at one time or another supplied 
iron to America similar to that which is now to besent. Anorder 
has likewise come from Philadelphia during the last few days for 
4000 tons of Cleveland pig iron. It is for a firm of founders who 
bought a similar quantity a few months ago, and for the same 
purpose, It is to be made into pipes, which will be exported from 
the States, and in these circumstances the duty of 16s. 8d. per ton 
will be remitted. If that were not the case Cleveland iron could not 
be profitably shipped to America when 48s, for No. 3 is the price 
fob. More inquiries from the States are reported for hematite 
iron. 

A strong upward movement is to be noted in the Cleveland pig 
iron trade, and buyers are anxious to purchase not only for prompt 
but also for forward delivery, for the improvement appears to have 
some solid foundation and is not wholly induced by speculative 
operations, as was the rise in the first half of the year. Cleveland 
warrants, which were down to 45s. 3d. cash in the latter part of 
July—that being the minimum reported since the termination of 
the “corner” in May—have this week touched 48s. 10d. cash. 
No. 3 Cleveland G.M.B. has been put up to 48s. per ton for prompt 
f.o.b. delivery ; No. 4 foundry to 46s.; No. 4 forge to 44s.; mottled 
to 43s.; and white, to 42s. 6d. It is now reported that the “bulls” 
who engineered the ‘‘corne: ” in Cleveland warrants in the spring 
have got out of the business by disposing of their holdings, which 
come not far short of half a million tons, to another syndicate, 
who are in a considerably stronger position for sticking to the 
warrants and contending with the makers. There is thus less 
likelihood than there was of warrants being rushed upon the 
market at an inopportune time. This general improvement in 
trade will strengthen the new syndicate. It is stated that the 
original ‘‘ bulls” have managed to come out straight, but have 
not made the large profits that they were looking for. 

There is quite a brisk demand for East Coast hematite pig iron, 
as stated above, and this has led to a rise of 1s. 6d. per ton, for 
last week mixed numbers could be had at 55s. per ton, whereas 
now 56s. 6d. is the general quotation, and producers have not 
much to sell for early delivery at that, while for forward delivery 
they expect to get more, and there is good ground for ——- 
they will do so, when the condition and prospects of the stee 
plate and angle trades are taken into account. On the strength of 
the rise in pig iron, merchants have advanced their quotations for 
Rubio ore to 16s. per ton, c.i.f. Tees, and they have had no diffi- 
culty in securing 15s, 9d. per ton for early delivery. The rate for 
forward delivery is 16s. 3d. per ton. Ironmasters are more 





of Derbyshire iron, though greater than it was, is met by the 
market requirements, and prices remain firm. Lincolnshire 
qualities have also been uired in larger quantities, and the 
recent advance has been maintained without difficulty. Current 








lined to buy, as it does not appear that they will be able to do 
so on better terms further on. : 
The exports of pig iron from Cleveland considerably improved 
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during August, and were the best of any month this year, 
especially to Scotland, but they will not continue to increase if 
prices go on rising, and the same state of affairs will rule as 
affected the trade in April and May. Up to August 30th the 
shipments amounted to 84,549 tons, against 77,735 tons in July, 
79,029 tons in August, 1904, and 86,554 tons in August, 1903. The 


stock of Cleveland iron in the public stores goes on increasing ; in’ 


fact, more iron was lodged with Connal’s in August than in either 
of the two months immediately preceding, and half a million tons 
has been put into these public stores since the ‘‘ gamble” com- 
menced last October, the quantity now held being at least six times 
more than it was ten months ago. Connal’s on 30th August 
reported that they held 506,539 tons of No. 3 Cleveland pig iron, 
61,552 tons of other iron deliverable as standard, and 1 tons of 
iron not deliverable as standard, the total being 569,061 tons, and 
the increase for the month was 30,585 tons. 

The position of manufacturers of finished iron and steel has 
markedly improved. There have been very heavy sales of plates 
and angles, and now the manufacturers thereof are in some cases 
no longer able to take orders for early delivery ; indeed, they are 
assured by the orders they have on their books that they will have 
no lack of regular work for their mills for the rest of the year. 
They will not, as a rule, quote, except for forward delivery, and 
then they want a substantial advance on the present official figures. 
These latter are expected to be raised any day. The shipbuilders 
have given out a lot of orders during August, and now find pro- 
ducers asking more than the Syndicate’s price of £5 17s. 6d., less 
24 per cent. The makers are in no hurry to book further orders, 
Steel ship angles are officially quoted at £5 10s., less 24 per cent. 
The bar manufacturers have not found consumers buying so freely 
for several years, and when the producers’ meeting is held next 
Monday it is considered almost certain that both iron and steel 
bars will be advanced half-a-crown per ton, iron bars to £6 10s. and 
steel bars to £6 7s. 6d., less 24 percent. in each case. Having this 
prospect in view, consumers have, during the last few days, been 
buying rather freely, and would have bought still more briskly if 
the makers would have accepted the orders. The latter think they 
may as well have the extra half-crown. 

The shipbuilding industry has much improved of late, a large 
number of orders having been placed recently by well-established 
firms of owners who can afford to pay ‘“‘down on the nail ” for the 
vessels, and do not require the builders t> give long credit or take 
shares in the vessel in part payment, a course which has been too 
common in shipowning during the last two or three years. It is 
difficult to see where work enough can be found for the new 
steamers, but they will compete successfully with the older 
vessels, as they will have cost so much less per ton. They will be 
run profitably at freights which would spel! loss to the older 
vessels, It is pretty certain that builders have a busy time before 
them, and anyone who expects to see them supplying cheaper 
tonnage within the next two or three years will be reckoning upon 
a circumstance which is rather unlikely to come to Some of 
the yards have contracts which will keep them fully occupied well 
into next year. The fact that they have been such keen buyers 
of materials lately indicates that they have booked good orders, 
for they do not buy materials until they have actually contracted 
for the steamers, 

At the Linthorpe Ironworks, Middlesbrough, on Tuesday after- 
noon, about 10ft. of the side of a blast furnace, making spiegel iron, 
gave way, and caused the death of three men and injury toseveral 
more. 

The coal trade has been unusually brisk in August, and promises 
to be as active in September. Most of the collieries are well sup- 
plied with orders for execution within the next six weeks. 
Shippers are no longer delaying to arrange for the coal they will 
need for autumn delivery, but they find it difficult in many cases 
to place the orders. Prospects for next year are good, and prices, 
it is expected, will be in advance of those which are realised for the 
current year. Coalowners at present are quoting 3d. more for next 
year than for autumn. Gascoals of best quality have been sold for 
1906 at 8s. 6d., and best steam cual at 9s. 6d. f.o.b. The demand 
for coke is increasing, there being a larger consumption than has 
ever before been known, and manufacturers can get 15s. 6d. per 
ton for delivery at the Middlesbrough furnaces of medium qualities, 
but an advance on this figure is generally expected. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE position of the iron trade is in many respects very encourag- 
ing at the moment. Towards the close of last week there was 
another upward movement in the prices of warrants, which closed 
about ls. dearer on the week. At the beginning of the present 
week a further advance took place, followed by a reaction to some 
extent, it being understood that the speculative market had been 
affected by the fluctuations in other metals. 

There seems little doubt that business will be influenced in a 
favourable way by the declaration of peace. During the last few 
weeks there has been a steadily improving tendency in the iron and 
steel markets, notwithstanding that the issue of the war was a 
matter of uncertainty. The matter being now arranged, it is 
thought that further developments in business are likely to take 

lace. 

y Business has been done in Cleveland warrants up to 48s. 9d. 
cash and 48s, 1ld. for delivery in one month. Scotch warrants 
are quoted 5ls. to 51s. 6d., and Cumberland hematite 57s. to 
57s. 74d. per ton. Standard foundry pig is advanced nearly ls. 
per ton, and is now quoted 46s. 9d. 

There are 43 furnaces making hematite, 37 ordinary and 6 basic 
iron, the total of 86 furnaces thus blowing in Scotland comparing 
with 84 at this time last year. 

The demand for Scotch hematite iron is increasing, and the 
price of Scotch hematite is this week higher, merchants quoting 
60s. per ton for delivery at the West of Scotland steel works. 

The prices of Scotch makers’ iron are firm. G.M.B., No. 1, is 
quoted at Glasgow 54s. 6d.; No. 3, 51s.; Carnbroe, No. 1, 56s.; 
No. 3, 52s.; Clyde, No. 1, 57s. 6d.; No. 3, 52s. 6d.; Gartsherrie, 
Summerlee, and Calder, Nos. 1, 58s.; Nos. 3, 53s.; Langloan, 
No. 1, 60s.; No. 3, 54s. 6d.; Coltness, No.1, 66s. 6d.; No. 3, 
52s. 6d.; Glengarnock, at Ardrossan, No. 1, 58s.; No. 3, 52s, 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 53s, 6d.; No. 3, 51s,; 
Dalmellington, at Ayr, No. 1, 55s.; No. 3, 50s.; Shotts, at Leith, 
No. 1, 58s.; No. 3, 53s.; Carron, at Grangemouth, No. 1, 58s. 6d.; 
No. 3, 53s, 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6771 tons, compared with 559° in the corresponding 
week of last year. There was despatched to the United States 
100 tons; Canada, 215; South America, 215; India, 65; 
Australia, 150; France, 20; Italy, 611; Germany, 130; Russia, 
50; Holland, 70; Spain and Portugal, 5; China and Japan, 300; 
other countries, 160; the coastwise shipments being 4683 tons, 
compared with 2505 in the corresponding week of last year. 

It is worthy of note that while the shipments of pig iron are 
somewhat larger in the past week, the great bulk of the iron has 
been despatched coastwise, the foreign exports being compara- 
tively small. 

An advancing tendency is noted in the prices of hematite ores, 
It is reported that sellers of Spanish ores are unwilling to enter 
into contracts for future delivery unless at advanced prices. On 
the other hand, merchants are hesitating to pay more money, but 
the tendency of the market is undoubtedly upwards. The tone of 
business both in hematite ore and pig iron has been strengthened 
in the last few days by reports that purchases have been made of 
Cumberland hematite for export to the United States. At first it 
was stated on ’Change that a very large quantity of iron had been 
bought for this purpose, but considerable doubt is now cast upon 
this statement, although it is admitted that some business has been 
done of the nature indicated. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 








to 8108 tons, against 8347 in the corresponding week, showing a 
decrease of 239 tons. The total imports for the year to date are 
now 312,610 tons, being 12,923 less than in the corresponding 
period of last year. 

The finished iron and steel trades are generally well employed, 
and in not a few cases makers are extremely busy. 

The representatives of the Scotch steel trade, at their meeting in 
Glasgow this week, had under consideration the propriety of making 
a further advance in prices. After full consideration, it was 
decided to make no change in any class of material in the mean- 
time. Angles, therefore, remain at £5 10s.; bars, £6 10s.; ship 
plates, £5 17s. 6d.; and boiler plates, £6 7s. 6d. per ton, all less the 
usual 5 per cent. discount. It is reported that the makers are very 
busy with work on hand for a considerable time forward. 

There is an active demand for strips and hoops, the prices of 
which have been raised 2s. 6d. per ton. The trade in galvanised 
sheets is more active, and prices of these are also advanced 2s. 6d. 

A great deal of interest has heen manifested in the report that 
the English and German screw makers have entered into an 
arrangement by which prices will be greatly advanced, and under 
which competition between the two countries will cease towards 
the end of the year. It is expected that this announcement will 
lead to an increase in business for immediate or early delivery. 

A number of fresh shipbuilding orders have been reported as 
placed with Clyde shipbuilders during the last few days, and it is 
stated that inquiries seam to indicate that more business is likely 
to come forward. 

There is not much change to note in the position of the coal 
trade, except that the amount of the shipments from the Scottish 
ports shows a considerable decrease in the past week. Perhaps 
this fact will not intluence the trade very much, seeing that the 
aggregate shipments from the beginning of the year show an 
increase of 416,000 tons, compared with those of the same period 
of 1904. The demand for coal for home use is well maintained, 
and prices are quoted without material change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

REFERRING to my statement last week of big cargoes, some 
noticeable consignments of coal left Cardiff on the 24th for 
Colombo—7800 in the Knight Bachelor, and 85(0 in the Knight of 
the Thistle ; 11,000 tons went to Genoa, 5200 to Rio, and two 
cargoes of 8100 to Monte Video, in all twenty-three steamers with 
a total of about 79,000 tons. On Saturday Cardiff despatched 
50,000 tons; but the Monday’s despatch again indicated the 
changing character of trade, only eleven consignments of coal 
being made, with a total of about 27,000, due principally to a few 
large shipments to Buenos Aires, Port Said, and Teneriffe. 

On’Change, when the week opened, it was stated that house coal 
inquiries were increasing, but no improvement in price has yet set 
in. It is expected that the stormy weather prevailing will give 
a little spurt to the trade, but no real progress can be hoped for 
until the middleof September. Business next week is likely to give 
some indication of September prospects. Up to the middle of the 
month coalowners are fairly booked. Midweek there was a good 
deal of comment on Change regarding delayed tonnage. Buyers 
for Italian coal had been notified to lessen purchases, in view of 
the harvest work on the Continent, but this is an annual occur- 
rence, and was expected. This week there is no alteration of 
prices, the best steam being obtainable at 12s. 9d. Some coals 
are in strong request—No. 2 Rhondda, which is a good bunker 
coal, for instance—and last week No. 3 Rhondda was at times 
selling for 3d. above late quotations. With regard to Monmouth- 
shire coal this is even firmer than it was last week, as in addition 
to the strikes at Risca and Llanhilleth, the men at leading 
collieries, principally Abertillery, have neglected work for searches 
on the adjoining mountains for a lost boy, with the result that 
coals have been scarce. The novel spectacle of search parties with 
a bloodhound have bezn witnessed on several occasions, and 
regular work abandoned. 

The report of Mr. Gray, H.M. Inspector of Mines, has just been 
received, and is of considerable interest respecting the Clydach 
Vale explosion. This occurred in March last, and caused the 
death of thirty-three, and injuries to fourteen. Mr. Gray attri- 
butes the cause to a safety lamp, a ‘‘bonnetted clanny.”. The 
opinion of officials was that a stone struck and broke the glass of 
the lamp, and ignited the surrounding gas. Mr. Gray states that 
it might have occurred in that way, but he is inclined to believe 
that it was ‘caused through the force created by the gas exploding 
the lamp, and blowing the gauze out. He recommends glass not 
less than jin. thick, and two gauzes with well flanged bottoms to 
each lamp, instead of one. He regarded glass as an element of 
danger, but had no doubt it would continue to be used.” Old 
colliers recall the time when safety lamps were held in suspicion, 
and date big explosions from the introduction, the theory being 
that they allowed gas to accumulate, and then an acccident to a 
lamp brought about a catastrophe. When naked candles were 
used, smaller and more frequent explosions were common. 

The Dry Dock dispute at Cardiff continues. Efforts have been 
made to bring about a settlement, and it has been suggested that 
the men return to work at the old terms, leaving the points of 
difference open to arbitration. It is not unlikely that if the block 
continues, employers will introduce fresh labour. As it is, the 
apprentices, blacksmiths, and others are doing most of the work. 
One steamer, the Heathcrag, has been almost completed by these 
means. Strike pay has been reduced, and on Saturday each man 
received 5s. only. Trade union officials are now mediating, and 
prospects are better. 

The enterprise I have recorded of late in connection with New- 
port has again been brought prominently forward by the appear- 
ance in the dock of a new addition to the “Strick” line now 
loading. She is a Glasgow built vessel, fresh from the yards of 
Messrs. Henderson, and is to aid in the growing trade between 
Newport and the East. She has been named the Armanistan, has 
a length of 360ft., a beam of 50}ft , with engines of 2000 horse- 
power, and a deadweight carrying capacity of 6700 tons. Mr. W. 
Blow, the agent for the line, states that there are nearly twenty 
lines now working of such general export steamers, The first 
cargo is to be Monmouthshire coal. 

Closing coal prices mid-week at Cardiff were as follows :— 
Best steam coals, 12s. 9d. to 13s.; best seconds, 12s, 3d. to 12s, 6d.; 
seconds, 11s. 6d. to 12s.; drys, 11s. 3d. to 11s. 6d.; best smalls, 
8s. to 8s. 3d.; best ordinaries, 7s. 9d.; seconds, 7s. 3d. to 7s. 6d.; 
inferiors, 6s, to 7s. Monmouthshire coal: Best large, 11s. 9d. to 
12s.; best ordinaries, lls. 3d. to 11s. 6d.; seconds, 10s. 6d. to 
lls. House coal: Best, 14s. 9d. to 15s.; best ordinaries, 12s. 6d. 
to 13s. 6d.; seconds and other kinds, 10s, 6d. to 1ls.; No. 3 
Rhondda, 13s. 9d.; brush, 11s. 6d. to 11s. 9d.; small, 9s. 9d. to 10s.; 
No. 2 Rhondda, 10s. to 10s. 3d.; through, 8s. 6d. to 8s. 9d.; small, 
7s. 9d. to 8s, Eastern Valley, Monmouthshire coal, is quoted at 
the Newport market at 10s. 6d. to 10s. 9d.; Cardiff quotes 103. 6d. 
Pitwood brisk, 19s. 6d. to 19s, 9d. Patent fuel, 13s, to 13s, 6d. 
Coke firm at last prices, 

At Swansea a dull week was reported last week, and lessened 
export and import, principally due to the boisterous weather. 
Steam coal is ruling at 12s. to 12s, 6d.; seconds at 10s.; bunkers, 
8s. 6d. to 8s. 9d.; No. 3 Rhondda, 13s. 6d. to 14s. Anthracite 
fairly active at late prices ; best, 19s.; seconds, malting, 16s.; big 
vein, 12s. to 12s, 9d.; red, 9s. 3d. to 93, 9d.; cobbles, 15s.; nuts, 
16s. to 17s, 6d.; peas, 11s.; rubbly culm, 5s. 6d. to 5s, 9d.; duff, 
3s. 9d. to4s.; patent fuel less active, 11s. 6d. to 11s. 9d. 

Freights are showing improvement, especially for North of 
France. 

Rail business continues to figure prominently in the leading 
Bessemer works, and this week two large consignments took place 
from Wales, one to Port Pirie of 1500 tons rails, and a second to 
Kurachee of 3190 tons rails, despatched from Cardiff on Tuesday 
on the steamer Crewe Hall, v4 Liverpool. Pig iron from Grimsby, 








scrap steel from Yarmouth figured amongst the imports thi 

and there has been no falling off in the receipt of ee cnet K, 
leading ironworks. An item of unusual character was the receipt 
at Newport of 150) tons pig iron from Javona. This was accom. 
panied with some quantity, not stated, of spiegeleisen. Copper 
ore cargoes have been received freely in Swansea, both from 
London and Arklow, and a large cargo from Newfoundland, 

The spelter industry in the Swansea Valley promises to attain 
great proportions. It is noted that during the year so far the 
output of metal has been increased one-fourth, and the capacity 
of the plant employed at Williams, Foster and Co, doubled. [pn 
the valley one hears less of dumping of American or German bars 
though few weeks pass by without some importations. Last week 
151 tons steel ingots came in, and 256 tons iron bars, but the loca} 
make has been well maintained. Baldwin and Co.'s furnace hag 
been vigorously worked, twenty steel smelting furnaces doing ful] 
time, and it is expected that the yield in the district Zeneraily of 
tin bars and billets will be in excess of that of any previous week 
In tin-plates the shipment from Swansea last week was 83.093 
boxes, receipts from works 61,142 boxes, and stocks now stand at 
159,916 boxes. 

It Mev to build a 45-ton furnace at Duffryn tin-plate 
works, Morristown, Swansea. 

The 4ft. steam coal has been struck at Gorseinon Mountain 
Colliery. This sinking has been going on since 1903, and the coal 
has been won at a depth of 130 yards. The colliery is expected 
to be amongst the largest in West Wales. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 16th, 

ACCORDING to the figures just published by the Government the 
commercial value of railway operating properties in the United 
States, as estimated for last year, amounts to 11,244,852 dols. This 
valuation does not include Pullman cars or private cars, which are 
worth 123,000,000 dols. There are in usein the country 2903 standard 
cars with sleeping accommodation ; 547 tourist cars similarly 
equipped, and 464 parlour cars. Railroad construction is tej 
hurried ahead, and much new mileage is being projected, for which 
material will be wanted early next spring in the North-west, and 
duricg the winter ia the South-west. The railroads are taxed 
with a heavy volume of freight, but there are no complaints yet 
from shippers over delays. 

Heavy orders have been placed during the past two weeks for 
steel rails, and the aggregate orders for the month of August, as 
estimated to-day, will foot up not less than 350,000 tons, which is 
the largest month in the history of the rail business for a year or 
two. The same activity in structural material and plate stil] 
continues, and the United States Steel Corporation has virtually 
decided upon the speedy erection of an additional mil! in the 
Pittsburg district to turn out structural material and plates, A 
large structural mill will also be erected within the corporate limits 
of New York City which will supply the heavy demand in the East, 
as well as meet the growing demand for exports. The demand for 
crude iron has not subsided, and any weakening in prices which 
may have been threatened a month ago has entirely disappeared, 

All branches of the steel industry are very active, and the 
question of increasing capacity is therefore likely to be impressed 
upon the attention of those who have the problem of supplying the 
demand in their hands, The smaller consumers of pig iron, such 
as the foundries, the smaller rolling mills, and the smaller en- 
gineering plants, are all doing well, and the aggregate of purchases 
from these sources constitutes a very important factor in the 
general situation. 

Copper has advanced } per cent. per pound within two or three 
days, because of an unusual demand suddenly presented for 
immediate delivery. It was not generally understood in the trade 
that buyers were holding back, but this is the only explanation 
that can be given for the recent unanticipated advance. Electro- 
litic and lake have reached 15-874, and the former is daily 
becoming scarcer for immediate delivery. European smelters 
have recently bought heavily for deliveries from September to 
December. Price for immediate delivery 15-90, for late delivery 
15-75. The electrical equipment manufacturers are buying quite 
freely. Shipments from this port within the past four days, 1458 
tons; exports for the first thirteen days of August, 9392 tons. The 
total shipments for August will probably reach 20,000 tons, Pig 
tin is very firmly held, and spot lots were sold yesterday at 32-7 
for September delivery. The receipts of tin so far this month are 
1715 tons, which large amount has not weakened the market in the 
least because of the signs of increasing demand. 

New York, August 23rd, 

The United States Steel Corporation is again in the market for 
between 40,000 and 50,000 tons of Bessemer pig for September 
delivery. The price at Pittsburg is likely to be 15-35 dols.; the 
steel trust is melting about 25,000 tons of Bessemer a week. 
The Carnegie Steel Company recently secured an order for 75,000 
tons for the Harriman lines, and has now business enough to keep 
its mills at Bessemer, Youngstown, and Chicago running for the 
balance of the year. This corporation is turning out 6000 
tons of rails a day, and its production this year will amount 
to about 1,800,000 tons, or about two-thirds of the entire 
output of the country. Billets and sheet and tin bars have 
advanced 2 dols. per ton within the past month, and even 
with maximum output the mills are unable to keep up 
with orders. Billets have sold as high as 27 dollars per ton, 
and it looks very much as if prices would go still higher. During 
the past week orders for finished steel of all kinds foot up to 
250,000 tons, in which car builders were the largest buyers. Rail- 
roads are now negotiating for building 25, cars, which will 
require about 250,000 tons of steei in different shapes. Since the 
first of August contracts have been placed for 130,000 soft steel 
bars. Since the first of August the Harriman interests have con- 
tracted for the 112,000 tons of steel rails, and some authorities, in 
estimating the volume of business now in sight in steel rails, put 
the figures at 95,000 tons. Last week a lot of 5000 tons was 
shipped to Mexico. There is a rumour in the trade that the | nited 
States Steel Corporation is endeavouring to make an agreement 
extending a recent understanding with foreign manufacturers 
concerning the limitation of exports of steel products other than 
rails. An agreement of some kind already exists, but the public 
is not permitted to know what it is. A very large volume of 
business has already been done in black sheets, wrought pipe, and 
tin-plate for future delivery, but the business was secured at con- 
cessions at a time when business can be had without making 
concessions. In crude iron markets the usual activity prevails, 
and 10,000 tons of Virginia basic iron have been sold within three 
days for western shipment. Steel founders have been the prin- 
cipal buyers of basic iron, while foundry grades have been dis- 
tributed among all classes of consumers, Some very heavy 
transactions are now in sight in forge, foundry, basic, and 
Bessemer. The present activity in steel is a surprise even to those 
who are in a position to look a long distance ahead. 

Copper has advanced 4 cent per pound, and producers are _ 
asking 16 cents for small spot lots. There is little copper avall- 
able for October shipment, and domestic and European — 
continue to buy freely for forward shipment at the higher range hs 
figures. Copper for December delivery is quoted at ee 8. 
Casting grades are held at 15-%. Higher prices prevail] for 
tin, and consumers are paying 32-70. The tone of the a 
market is not so strong in the west, but prices are unchangs . 
An antimony mine is to be opened in Newfoundland. A num - 
of New York capitalists are interested. Combinations of = 
companies are being effected in the west, looking to the deve aA 
ment of coal-producing facilities ; but the market is at — 
over supplied, and there does not appear any immediate necessity 
for the projected increase of capacity. 
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NOTES FROM GERMANY. 
From our own Correspondent.) 


TE difficulties that arose in connection with the proposed pro- 
longation of the Silesian Steel Convention have not been without 
influence on the condition of the iron market, for consumers, being 
s ertain with regard to the result of the negotiations, have shown 
poe reserve of late, and as demand in many branches was a trifle 
wall as is usual at this time of the year, last week’s business in 
jron and steel was rather quiet, Now, however, the Silesian iron- 

asters, though not willing to prolong the old Convention, have 
- reed ‘ata general meeting held on the 15th inst., in Gleiwitz, to 
om a new Convention, which is to last from January lst, 1906, to 
June 30th, 1907. The malleable iron industry is likely to improve 

; in consequence of the more settled state in the steel department. 

There is no change of any interest or importance to state in con- 
nection with the business transacted on the Rhenish- Westphalian 
jron market. Generally speaking, a fairly lively tone is noticeable 
in the different departments, though now and then complaints are 
heard of a falling off indemand. 

Sales of the Pig Iron Convention in July of the present year 
were 91,000 t. foundry pig, 32,500 t. forge pig and iron tor steel 
making, and 4500 t. basic ; together, 128,000 t. The number cf 
orders received in July was fairly large, and deliveries, too, are 
stated to have been heavy, so stocks now are comparatively low, 
and are further decreasing. : 7 

The following are the present list prices, per ton, at works :— 
Good forge quality, M. 56; iron for steel] making, M. 58 ; spiegel- 
eisen, M. 67 to 68; basic, M. 58-50 to 59; foundry pig, No. 1, 
and hematite, M. 67 to 68 ; foundry pig, No. 3, M. 63 to 64, free 
at works. Raw bars, M. 77-50; billets, M. 90; plates in basic, 
M. 92-50; Siemens-Martin plates, M. 5 p.t. more. Scrap iron, 
M. 41 to 58; iron rails, M. 72 to 73; malleable iron bars, M. 128 
rivet iron, M. 135 ; hoops, M. 123 to 125; heavy plates, M. 112 to 
115; sheets, M. 111 to 114-50; wire nails, M. 142-50 p.t. 

The joint stock company, Kirting Brothers, in Linden, near 
Hanover, is reported to have received an order of considerable 
importance for petroleum motors for submarine veseels, a large 
number of them being for the German navy. 

Increasing strength is noticeable in the Silesian coal industry, 
both engine and house coal being in rising demand, and deliveries 
on foreign account, especially to Austria-Hungary, have been 
rather heavy. The Mining Administration of the Zabrze district 
in Upper Silesia raised the prices for best sorts of coal 0-50 p.t. 
Second qualities have not met with any change in price. Cuke is 
brisk of sale, a large quantity of cu'put being consumed by inland 
ironworks. 

The Rhenish-Westphalian coal market maintains its former live- 
liness. Shipments to the Ruhr harbours are heavy, and both up 
the Rhine and to the Lower Rhine a brisk trade is done, the 

resent state of the Rhine being most favourable to traffic. 

Pig iron is firm in Austria-Hungary, and all sorts of manu- 
factured iron have continued in fair request during the week. 
Girders are very well inquired for, considering the time of the year, 
and bars, too, sell pretty freely. Consumption in heavy plates is 
less satisfactory than before; the majority of the machine fac- 
tories covered their demand previously, and, therefore, fresh 
orders of some weight are scarce at present. Quite recently the 
supply in rails for the Vintsch-Gau Railway, Mer-sur-Mals, has 
been ordered ; 35,000 q. rails were given to the United Austrian 
railworks, to be delivered partly during the autumn months of the 
present year, and partly in the early months of next year. The 
rails required are of the common type, 26 kilos. per metre, and 
some are of the 35 kilos. type. During the past few years the 
State Railways’ annual consumption in rails was, on an average, 
200,000 q. for normal requirements, except new lines. 

Coal, generally, has met with good demand in Austria-Hungary, 
and some districts report their trade during the past week to have 
been exceptionally lively, fairly heavy lots being consumed by 
inland ironworks, Coke has also been briskly called for, dealers 
putting in large supplies. 

Though ths Elbe traffic in brown coal is far better than last 
year, when the most serious difficulties arose in consequence of the 
abnormally low water, there is still room for improvement, because 
home demand is, on the whole, languid, and quotations are un- 
satisfactory. 

French ironmasters are still doing a somewhat limited business, 
but there is usually not much done in iron and steel at this time 
of the year ; the general tone, however, is pretty strong. 

On the Belgian iron market the feeling last week was more 
hopeful than previously, for the number of orders have been 
slowly increasing, and there are further contracts of some weight 
holding out. Quotations are the same as before, the healthiness 
in the general condition of the market being shown rather by an 
nnwillingness to grant concessions than by a rise in prices; those 
for finished iron remain unremunerative, but increasing orders will 
most likely cause an improvement in quotations, 

The present condition of the coal and coke industry in Belgium 
is healthy, and will farther improve and gain strength when the 
State Railways have placed their September contracts. Prices 
are generally expected to meet with an advance in the last quarter 
of the present year. 








LAUNCHES AND TRIAL TRIPS. 


PATHAN, steel Screw cargo; built by, Sir Raylton Dixon and 
Co., Limited ; to the order of, Messrs. Gellatly, Hankey and (>., 
managers of the Mogul Steamship Co., Limited, London; 
dimensions, 372ft. by 50}ft. by 28ft. 44in.; to carry, about 
7050 tons dead-weight; engines, triple - expansion, 25in., 
40in., 68in. by 48in. stroke, pressure 1801b.; constructed by, 
Richardsons, Westgarth and Co, ; launch, August 16th. 


CLAVERHILL, screw steamer ; built by, Messrs. Craig, Taylor and 
Co., Limited, Thornaby-on-Tees ; to the order of, Messrs. Edmund 
Haslehurst and Co., London; dimensions, 369ft. by 49ft. by 
28ft. 9in.; engines, triple-expansion, 26in., 42in , and 72in. by 48in., 
pressure 180 lb.; constructed by, North-Eastern Marine Engineer- 
ing Company, Limited ; launch, August l€th. 


_Karptne ; built by, Swan, Hunter and Wigham Richardson, 
Limited ; to the order of, the Chinese Engineering and Mining 
Company, Limited ; dimensions, 322ft. by 44ft. 3in. by 23ft.; to 
carry, cargo; engines, triple-expansion, 254in., 414in., and 68in. 
by 45in. stroke, pressure 180 lb.; constructed by, the Wallsend 
Slipway and Engineering Company, Limited ; accommodation has 
been provided for first-class passengers amidships, and a large 
number of Chinese passengers aft. Oa the trial a mein speed of 
13 knots was attained ; trial trip, August 17th. 


ARMANISTAN, steamship ; built by, David and William Hender- 
son and Co,, Limited ; to the order of, Messrs Frank C. Strick- 
land and C», ; dimensions, 371ft., 50ft. 3in by 27ft. 6in.; engines, 
triple expansion, 25in., 4lin. and 67in. by 45in , pressure 180 lb. ; 
the trials were entirely satisfactory ; trial trip, August 19th. 


CAMERON, steel screw steamer ; built by, Irvine’s Shipbuilding 
and Dry Docks Company; to the order of, Mr. Kenneth McD. 
Cameron ; dimensions, 333ft., 47ft. by 24ft. 10in.; engines, triple- 
expansion, 24in., 38in. and 64in. by 42in., pressure 160 lb.; con- 
struc‘ed by, Richardsons, Westzarth and Co., Limited ; a mean 
Speed of 11 knots was attained ; trial trip, August 22nd. 


_RAVENSTONE, steamer ; built by, Blyth Shipbuilding Company, 
Limited ; to the order of, the Red ‘‘R” Steamship Company: 
Limited ; dimensions, 343ft., 47ft. 3in. by 24ft. 5in.; engines: 
triple-expansion, 24ia., 40in., and 65in, by 42in ; constructed by, 
) lair and Co,, Limited ; the trip was in every way satisfactory, 








BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, 1. Mech. £. 


When an invention is communicated from abroad the name and address 0) 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtaaned at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 





The first date given is the date of application; the second date at the end of 
the abridgment is the date of the adverti. t of the of the complet 
specification. 


Any person may on any of the grounds mentioned in the Acts, uthin two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


216, April 22nd, 1904.—IMPROVED CONTRIVANCE FOR REMOVING 
INCRUSTATION FROM THE INTERIOR SURFACE OF TUBES, Sidney 
M. Cockburn, A.M. Inst. C.E , John R. Temperley, and Joseph 
Temperley, 72, Bishopsgate-street Within, London. 

This invention relates to a device for breaking and removing the 
incrustation which adheres to the interior surface of tubes of water- 
tube boilers. The contrivance is secured to the end of an arm, 
which carries a pneumatic hammer, adapted automatically to 
deliver a rapid succession of blows, the scaling contrivance and 
operating device carried on the arm being adapted to be inserted 
through the door at the end of the tubes of the boiler and moved 
throughout the length of the tubes and rotated therein. There are 
seven figures. Figs. 1 and 2 show an arrangement in which the 
scaling tools are so mounted that their edges are caused to press 
normally on the surface of the scale, and, on receiving a blow, to 
penetrate the scale, which, being cf a brittle nature, will, on being 
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Fig. I. Fig.2. 


laterally displaced by the thickness of the penetrating portion, 

detach itself in small portions from the metal of the tube ; aa are 

two scaling tools, oppositely pivoted at } /, on a socket c, which is 

secured toa tubular arm d, which contains the mechanism of a 

pneumatic hammer, and serves as a medium for the conveyance of 

energy. The pivoted tool« is provided with a round-shaped chisel 
edge a! and a semi-cylindrical heel a*, which is seated in a corre- 
sponding recess formei in the heel e! of a drift, the shank ¢? of 
which is adapted to receivea rapid succession of blows delivered by 
a pneumatic hammer. Between the shank of the drift and the 
internal surface of the socket c a helical spring under compression 
is inserted under the head e! of the drift, which spring will serve to 
press the edge a! of the tool into contact with the incrastation, so 
that when the blow is struck on the drift only a small movement of 
the portion of the tool which receives the blow will be requisite to 
effect penetration and cause the separation of the incrastation 

—A ugust 8rd, 1905. 

23,979. November 5th. 1904.—IMPROVEMENTS IN AND RELATING 
TO VALVES OF THE PISTON Typg, the Hon. Charles A. Parsons, 
Heaton Works, Newcastle-on-Tyne, and John Turnbull, 
Turbinia Works, Wallsend-on-Tyne. 

This invention is especially applicable to the piston valves used 
on board turbine-propelled ships, for admitting steam into the 


























ahead or astern turbine, and its object is to provide an improved 
construction of valve in which leakage is prevented without the 
necessity of packing rings or accurate fitting of the piston in its 
cylinder, It consists in providing a piston valve for manceuvring 
and like purposes with faces adapted in an extreme position of the 
valve to close against suitable faces formed in or fixed to the valve 
easing. There are two figures. Fig. 1 is a section, the valve 





being shown in its normal open or ahead position, A piston valve a 
is arranged to slide in a cylindrical casing b. This cylindrical 
casing is provided with two belts, d and f respectively. The 
casing | is constructed of two internal diameters, the step from 
the larger to the smaller diameter being placed between the ports 
cande, At this stepped part taere is placed a valve seating 0, 
against which a shoe x fixed to the piston valve is adapted to close 
when the valve a is in its normal fall open or ahead position. 
Thus, if this form of valve is used in conjunction with steam 
turbines, the belt d would be connected to the forward running 
turbines, while the belt f would be connected to the reversing 
turbine. At the front end of the piston valve a there is provided 
another shoe / adapted when the valve is in the position shown to 
close with a seating m fixed to the valve casing /. The piston 
valve a is actuated by means of a rod h passing out of the casing /, 
through the gland j. Steam is led into the mancuvring valve by 
the passage g.—August 2rd, 1995. 


ROAD MOTOR VEHICLES. 


16,865. August 2nd, 1904.—IMPROVEMENTS IN Motor Cars, 
Frederick W. Lanchester, 53, Hagley-road, Edgbaston, Bir- 
mingham. 

In motor cars, as ordinarily constructed of the coupé or 
landaulet type, there is great difficulty in obtaining an un- 
obstructed side entrance such as obtains in horse-drawa vehicles 
without employing an unreasonable length of wheel base such as 
to render manceuvring in traffic inconvenient or impossible 
There is also, in order to minimise this difficulty, a tendency to 
arrange the front axle further back than is desirable from con- 
siderations of weight distribution. There are three figures. 
Fig. 2 is a diagrammatic plan of a motor vehicle according to this 
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Fig.2. 


invention. A muiti-cylinder engine ¢ of the vertical type is built 
as narrow as conveniently possible in its upper works, and is 
arranged to be supported by the inner members of the frame 
immediately forward of the tank member which is arranged as the 
immediate support of the front or driving seat of the car. The 
engine position occupies the centre of the space forward of the 
front seat and immediately behind the dashboard / instead of 
directly in front. In this position a much larger proportion of its 
weight is thrown on the driving wheels, and the driving seat can 
be arranged further forward than would otherwise be possible in 
view of the exigencies of correct ‘‘ballasting.” As the engine is 
accommodated in the centre of the space forward of the front seat 
and immediately behind the dashboard, that space and the front 
footboard are divided by the engine, and the front seat is likewise 
divided into two seats gg, one on each side of the engine, each seat 
being central to a foot space h.—August 3rd, 1905. 


FIELD GUNS. 


18,2614. August 23rd, 1904.—IMPROVEMENTS IN ELEVATING GEAR 
FOR Guns, Lieut. Arthur T. Dawson, R.N., and George T. 
Buckham, of Messrs. Vickers, Sons and Maxim, Limited. 32, 
Victoria-street, Westminster. 

This invention is particularly applicable to carriages and mount- 
ings for short guns—such as field guns and howitzers—and its chief 
object is to provide for quickly moving the gun into a loading 
position when firing at high elevations by the action of what is 
termed a combiaed ‘‘ fine” and ‘‘quick” firing gear. There are 
four figures. Fig. 1 is a side elevation of the gun and its mount- 
ing. A is the gun and B the cradle in which it recoils. B is the 
recoil cylinder and B? B? are the return spring cylinders. C 1s the 
trail, having bearings C! carrying the cradle trunnions C“. B* is 
the carriage wheel axle. C* is a crank or arm fixed to one of the 
cradle trunnions, and having at its lower end a swivel nut tapped 
for a treble-thread screw. Carried by fixed bearings on the 
carriage is a swivelling bracket, which is furnished with a com- 
bined nut D! and hand wheel D2, adapted to rotate within the 
bracket without participating in longitudinal motion, the nut D' 


N°? 16.261A. 


















being tapped for a singte-thread screw, The elevating screw 
comprises two concentric parts, one of which consists of a screwed 
sleeve D° having a single thread D*, which engages with the 
threads of the combined nut and hand wheel. The sleeve D? has 
two key-ways extending from end to end of the threaded portion, 
and engaging with keys formed on a collar carried by the swivel- 
ling bracket. The other part of the elevating screw consists of a 
spindle situated inside the screwed sleeve D%, and has at one end 
a screwad portion D® with a treble thread for engaging with the 
swivel nut d on the crank or arm C* of the cradle trunnions. At 
the other end the spindle D® is retained in the sleeve D® by a hand 
wheel D? screwed upon the spindle and serving to actuate the 
same. The position of the crank or arm C* is against a collar D* 
at the outer end of the screw D*, and on actuating the hand wheel 
D2 of the nut and hand wheel the sleeve D® of the elevating 
screw, guided by tMe keys of the swivelling bracket, is moved 
forward without turning. The spindle D® within the sleeve D* 
is also moved forward without turning, and thus the crank or 
arm C? and the gun cradle are turned about the axis of the 
trunnions C, for the “fine” elevation of the gun to the desired 
extent. For quickly changing the elevation of the gun when it 
is to be brought to the loading position from a particular angle 
of elevation to which it has been placed by the “fine” elevating 
gear the hand wheel D’ is actuated, whereby the spindle D° 
within the sleeve D® is rotated, and quickly pulls back the 
crank or arm C® by the rotation of the treble-screwed portion 
D® of the spindle D® working in the swivel nut d.—August 3rd, 
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MISCELLANEOUS. 


14,012. June 2lst, 1904.—ImMpROVEMENTS IN THE PRODUCTION OF 
HicH VacvA AND IN CooLING By EVAPORATION, the Hon. 
Charles A. Parsons, Heaton Works, Newcastle-on-Tyne. 

The invention relates to the production of high vacua, such 
as is necessary in condensers, refrigerating apparatus, or 
evaporators. Its object is to produce a more highly attenuated 
medium than has hitherto been commercially possible, and it 
chiefly consists in combining two or more intensifiers or augmenters 
of the type described in the inventor's former patent, in series, so 
as toenable higher vacua to be cbtained for any of the purposes for 
which such vacua aredesired. There are five figures. Fig. 2 is a 
form of the intensifier for dealing with very high degrees of 
attenuation of vapour density. In the case of the higher vacuum 
intensifiers the diameter of the mouth of the jet is much increased, 
so as to allow of the extra expansion, this diameter being in some 
eases from twenty to fifty or even more times that of the narrowest 
part of the jet. The nozzle a is of conical form, the area at the 
base | being many times the area of the narrowest part «. This 
diverging nozzle opens into a pipe d, in the walls of which the nozzle 


N°? 14.042 














is supported, and through which it is required to draw vapovr, air, 

or other fluid from the chamber to be evacuated. The pipe d is 

connected to another pipe, having a short double converging part + 

arranged near the exit from the steam nozzle. This double con- 

verging part leads to a parallel Jength of pipe f, forming a throat- 
way, which again slowly diverges in the expanding part g. By 
means of these converging and diverging nozzles and pipes fluid 
passing in the direction of the arrow X may be under less pressure 
in the pipe d than in the pipe g. The first converging part of the 
cone ¢ is shown in the drawings shorter and more rapid than the 
second part, in order to provide an easy passage for the fluid 
without serious shock, and to avoid an excessive length of cone.— 

August 3rd, 1905. 

16,363. Jnly 25th, 1904.—IMPROVEMENTS RELATING TO WoRM 
AND WHEEL REDUCTION Gear, John H. Hindle, Glebe House, 
Moorside, Denton, Lancs. 

This invention is particularly applicable to those work gears 
which are directly connected to electric motors for the purpose of 
reducing their speed, and relates to an improved method of 
mounting and securing the ball bearings, with provision for 
inspection and adjustment, and so arranged that they are free to 
take the end thrust in either direction as required. There is one 
drawing, a sectional! elevation. The case containing the gear is 
made in three distinct portions, C', C*, and C%, securely bolted 
together. The motor M is carried on an extension of C!. Part 
of C? and C? are shown in section, showing the worm wheel W W 
and the worm and worm shaft WS. Solid couplings SC are 
shown on the worm and armature shafts WS and AS respectively. 
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The bearing B is held in position between the portions of the gear 
case C? and C%, which are firmly bolted together. The ball races 
SR are stationary and attached to the bearing B, whilst the 
revolving races RR are attached to the shaft. The thrust is 
transmitted by the collar ¢ and the pull by the lock nuts x to their 
respective ball bearings, thence to the solid bearing B, and by 
means of flanges f to the gear case C2 and C*. The other worm 
shaft bearing B' is necessarily split in order to place it in position. 
Oil reservoirs 0 may be provided under each bearing into which 
a small ring, revolving loosely on the shaft, may dip and carry up 
sufficient lubricant.—A ugust 3rd, 1905. 

16,442. July 25th, 1904.—IMpROVEMENTS IN HgaT AND COLD- 
coNDUCTING TUBES, Robert C. Monteogle and Emma Mann- 
Vynne, of Morris Heights, New York, U.S.A. 

This invention relates to an improvement in tubes intended for 
use in such devices as evaporators, condensers, or similar purposes, 
and the object is to produce a tube for such purposes which shall 
have a greater conductive capacity than an ordinary plain tube, 
and which may be cheaply and readily manufactured by processes 
which are commercially practicable. There are two figures. Fig.1 
represents an exterior view of the tube, a portion of one end being 
in cross-section, and Fig. 2 is a cross-section of the tube. The 
body A of the tube consists of a series of longitudinal bulged or 
convex convolutions B, which are substantiaily radial in cross- 
section, and which are coiled cr pass helically about the axis of 


We) & 


Fig. I. Fig 2. 
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the tube and are separated from each other by helically extending 
grooves or depressions concave in cross-section and of a width 
approximately equal to the width of the bulged or convex convo- 
lutions. This effect is produced by first rolling or otherwise form- 
ing the tube so as to produce the radial convolutions, and. then 
twisting the tube thus formed. The cross-section shown in Fig. 2 
gives the appearance of the tube before twisting. When the tube 
is twisted the convolutions approach nearer to each other than is 
shown in Fig. 2. A short section Cat the end of the tubes is left 
cylindrical in shape to facilitate adjustment of the tubes to the 
heads of boilers or condensers. The peculiar shape of these tubes 
thus formed produces a whirling action of the liquid in passing 
through the same, which ensures intimate contact -of the liquid 
with the surfaces of such character that the conduction of heat 
through the walls of the tube is much increased. The body of the 
tube possesses a flexibility much greater than any straight tube 
would possess, and; therefore, can give both by bencing and ex- 
tension or compression, so that the strains which variation in 
temperature tend to produce are compensated for in the body of 
the tube.—August 3rd, 1905. 


20,812. September 28th, 1904.—A New or Improve ALLOY 


EMPLOYED IN THE MANUFACTURE OF Fire Bars, Walter G. 
Crosthwaite, York-street Mills, York-street, Leeds. 
Hitherto fire bars for the furnaces of steam boilers have been 


made almost entirely of various brands of pig iron, but whether 
made in pig iron or in wrought iron, in a short time, owing to the 
greatand continuous heat to which they are subjected, they are 
soon burned away, and this burning is assisted by the adherence 
of the clinkers to them. The object of this invention is to over- 
come these defect by making the fire bars from an alumino-ferric 
alloy, whereby the clinkers and other refuse arising from the com- 
bustion will not so easily adhere to the surface of the fire bars, and 
their life is consequently prolonged. The fire bars are made from 
an admixture of pig iron, aluminium, and steel borings mixed 
together in about the following proportions :—10 tons of pig iron, 
2 cwt. of aluminium, and 10 ewt. of steel borings. The pig iron is 
first broken and melted in a cupola, and after it has been run into 
a ladle, the aluminium broken in small pieces, and the steel borings 
are separately added. The alloys so formed may be run into 
— and cast into fire bars in the usual manner.—A myst 10th, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 





795,531. APPARATUS FOR INFLATING PNEUMATIC TIRES OF MOTOR 

VEHICLES, .1. Michelin, Paris, France.—Filed January 11th, 
905. 

This is for inflating tires while the car is running. Two small 

pumps worked by knuckle joints, as shown, force air into the tire. 

They are actuated by opening a cock which puts the cylinder of 








the motor in communication with a small piston driving the 
knuckle joint levers, and resting on a spring to restore it to its 
place. India-rubber pads are provided to prevent shocks and 
noise. There are four claims. 
795,663. Steam Hammer, C. L. Taylor, Alliance, Ohio.—Filed 
February 16th, 1904. 

This invention is for the use of a valve separate and distinct from 

the main valve in the chest, and placed within the port leading to 

















the upper end of the cylinder, for closing communication between 
the steam chest and the upper end of the cylinder, and for opening 
communication between the end of the cylinder so closed and the 
atmosphere. There are two claims. 


795,834. DRAUGHT APPARATUS FOR BOILER FURNACES, G. Hughes, 
Bolton, England.— Filed July 11th, 1904. 

This invention is for an apparatus to be placed on the top of a 
locomotive engine chimney to cause a draught when steam is being 
gotup. It consists of a removabie hood L to fit over and enclose 
the top of the chimney M, a fan-casing J mounted thereon 


795, 834) 














enclosing a fan-chamber B’, an auxiliary chimney K leading there- 
from, a fan B adapted to rotate in the chamber B’ to induce a 
draught through the fire-box and tubes, and an electric motor A 





— 
795,880. Comvounn Locomotive, J. B. Allfree, India, q 
Ind.—Filed January 27th, 1903. rene 
This invention is for a compound convertible locomotive with 
one or more pairs of cylinders with pistons, rods and crossheads 
preferably the smaller placed above the larger, the reciprocations 
of the pistons being in direct opposition, so that the moving masses 
practically balance each other. A centrally pivoted rocking lever 
is mounted midway between the crossh and connected at its 
upper and lower extremities to the respective crosshead by means 
of links. A steam-distribution valve is fitted to each cylinder, A 
hollow change valve intercepts the exhaust channels from the 











smaller or high-pressure cylinder, and the supply channels to the 
larger or low-pressure cylinder, so as to convert said pair of 
cylinders from a compound to a simple system. A passage jg 
provided through the centre of the change valve for the exhaust 
of the high-pressure cylinder, and a passage for high-pressure 
steam around the change valve to the low-pressure cylinder, or 
from a simple to acompound system. There are three claims, 


795,901, BALANCING HIGH-SPEED Motors, P. E. Dowson, Hyde 
England.— Filed Uctober 3rd, 1903. in 
This invention is for the combination in a high-speed motor of a 
cylinder A‘ and working piston A, connecting-rod B, and crank 
pin C, with a dummy balancing piston G, set at right angles 
to the working piston A, a guide cylinder H in which the balancin 
piston is moved to and fro, a connecting-rod F by which the 
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crank pin C is connected with the balancing piston, and a counter. 

ise E placed opposite the crank, the component of the centri- 
ugal force of the circular motion of which is very nearly equal 
and opposite to the mass accelerations of the two pistons, con: 
necting-rods, crank and crank pin. 

795,907. Gas Propvcer, Heinrich Gerdes, Berlin, Germany, 
assigno’ to American Suction Gas Producer Company, Lansing, 
Mich.—Filed February 23rd, 1904, 

This invention applies to a gas producer which is worked by 
the suction of the motor connected up thereto, and in which the 
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steam and air are fed beneath the grate, by means of an in- 
jector, and consists in the combination of an outlet for superfluous 
steam, air, and gas, located in the wall of the producer beneath 
the grate. 
795,915. 
Filed October 6th, 1902. 
A tubular condenser is fitted in front of the smoke-box. Into 
this a portion of the exhaust steam is discharged, the resulting 


Locomotive Exaiwe, W. M. Jewell, Winnetka, l.— 





water being returned to the boiler. The air rushing through tho 
condenser cools it, and passing up the chimney assists the 
draught. Nothing is said as to how the flues are to be swept. 
There are eighteen claims, 








Contracts.—The Battersea Steel Works, Wellington-road, 
London, has secured a contract for 1400 tons of steel work — 
for Gloucester House Flats at the corner of Park-lane and aan 
dilly. This firm has also steel work in hand for Nos. 168 to 172, 


Piccadilly, and a new building on the site of St. Philip’s Church, 





to drive the fan, There are four claims, 





in Regent-street, 
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ELECTRICALLY-DRIVEN ROLLING MILLS. 
By Ratpu W. Birkett. P 

ALTHOUGH electric driving has now been adopted in 
many industrial operations, the heavy machinery of steel 
works, such as the mills for rolling bars, angles, plates, 
rails, ke., does not—in this country, at any rate—yet 
exhibit many examples of the application of electric 
motors to its operation. It is, indeed, only within recent 
times that motors capable of developing the large powers 
required in such work have been shown successfully at 
work for other purposes. This, in conjunction with the 
rarity of new installations of rolling mill plant, has pre- 
vented the rapid development in this particular branch, 
which electrical driving has achieved in other depart- 

nents. 

7 The question of its adoption would be worth consider- 
ing in the case of extensions to existing, or the laying out 
of new plant; and especially if it were intended to make 
use of blast furnace gas as fuel, or producer gas for gas 
engines to run the generators. 

It is even open to argument whether many of the 
existing plants could not be rearranged for electrical 
driving, so as to show improved results. The author has 
in mind an example of a set of eight rolls making sheets 
for corrugated galvanised plates, driven by a steam 
engine through a 12in. shaft 250ft. long. Whilst obser- 
vation has shown the conditions to be most unfavourable 
to the engine, those very conditions would conduce to 
economy in first cost and operation if electric motors 
were used. Thus, whilst it may be the best practice in 
mechanical driving to group the machines upon one long 
shaft, in electrical driving the opposite would apply, and 
much of the transmission loss could be saved. Also, it is 
necessary to provide engine power to cope with the full 
load of all the machines together, otherwise, although 
they may be intermittent in working, it will often occur 
that when several happen to require their maximum 
power at the same time, the engine will be brought to 
“creeping” speed, if not pulled up altogether. A motor, 
having a greater capacity for dealing with peaks of over- 
load would stand this, and not losing its speed to such an 
extent, would keep the machinery up to its full output, 
whether all or part were running. These eight mills, 
arranged in pairs each directly driven by a motor, would 
show a much better overall efficiency on fluctuating 
loads, occupy less space, and require less total horse- 
power in plant provided, besides the saving of power 
consumed, than if all were driven by one shaft. Their 
independence in case of breakdown, breakage or jamming 
of the rolls—a frequent cause of stoppages—less ex- 
pense for repairs and maintenance, and the increase 
of output from the mills by their regular working would, 
if the conversion were boldly carried out, in a short 
time fully justify the expense. 

The electrical engineer, whilst he would have no hesi- 
tation in tackling such work, is not yet, however, equipped 
with the array of facts and figures, drawn from his own 
experience, which he is expected to show when the elec- 
trical driving of rolling mulls or other machinery is dis- 
cussed. As “every little helps,’ however, the author, in 
submitting the following short account of, and deductions 
drawn from, his observations of the working of an electri- 
cally-driven mill, which, whilst not perhaps of very large 
proportions, is of a type largely in use, does so in the hope 
that some points may be found useful to engineers who 
are, or may become, connected with similar or larger 
installations. 

The mill to be referred to was recently erected at the 
steel works—Queensferry—of Messrs. Willans and Robin- 
son, Limited, to whom the author is indebted for 
permission to use information gathered from __ its 
operation. The mill and gearing was supplied by 
Messrs. Taylor and Farley, West Bromwich, and is of 
their standard desi, It is described as a three-high 
ldin. bar mill, including roughing, bolting, and finishing 
rolls. It is adapted for rolling from 6in. square billets, 
bars up to 4in. by 2in. sections, angles up to 4in. by }in., 
and all kinds of merchant steel, bars, flats, or rounds. 
The roughing rolls are 9in. diameter, intermediate 8}in. 
diameter, and finishing 12in. diameter. The gearing is of 
cast steel helical wheels, and is driven from a 10in. shaft, 
carrying a rope-grooved fly-wheel, weighing 15 tons, and 
having a peripheral velocity at its light-load speed of 40ft. 
per second. This is driven by ropes from a six-pole 
275 brake horse-power 400-volts Siemens motor. The 
field coils of this motor are compound wound, the series 
turns effecting, at full load, a reduction of speed of 20 per 
cent., from 388 to 310 revolutions per minute. It may be 
said at once that the electric driving of such a rolling mill 
presents no difficulty in itself. The only trouble likely 
to be encountered is that of the supply of the neces- 
sary power to the motor, and the effect of its large 
and quickly fluctuating demands upon the generating 
plant and the stability of other circuits fed therefrom. 
The load is very intermittent, and its amount rapidly 
varies from zero to any intermediate or the maximum 
value. This may be clearly seen from the diagrams. If 
this maximum be a large proportion of the capacity of 
the generators, under the usual arrangements it would 
become necessary to provide separate gencrators and 
mains for the rolling mill. The fluctuations of load 
and pressure would prevent their being run in parallel 
with those dealing with other work in a private plant, 
and this would Be more important in the case of a 
supply from public mains. 

Supposing that power is taken as three-phase alter- 
nating current from supply mains, it would be neces- 
sary to provide a motor generator taking the high- 
pressure alternating current and generating direct current 
at 500 volts for the motor. A special arrangement of 
boosters and exciters would be needed, and although 
introducing a complication of expensive machinery, such 
an arrangement has been successfully used on the Con- 
tinent. Under existing conditions in this country, how- 
ever, it is most probable that where such large power 
is required, it would be generated on the works. 





The case of a wire-rolling mill, where the load, although 
heavy, may be gradually applied, and will remain at a 
steady value for comparatively long periods, can easily be 
dealt with. It may be directly connected to mains giving 
high-pressure current to induction motors, if these are 
fed by a station dealing with a large power load alone. 
But mills dealing with short lengths of heavy work, such 
as bars, angles, rails, girders, &c., offer very different 
conditions. 

A municipal station supplying direct current at 500 
volts would not care to deal with such work, although, if 
properly arranged, even such @ station could do so. But 
considering the case of a works generating its own electrical 
power, two courses would be open—either to install a 
completely separate plant of boilers, engines, generators, 
and mains for the rolling mills, or to add a battery and 
automatic reversible booster to the generating plant. By 
adopting this latter course the most trying conditions could 
be dealt with. The whole plant, both for lighting and 
power, would be run in parallel, and important economies 
by the increased efficiency of the steam engines employed 
when run at steady loads can be effected. Some advan- 
tages of the use of a battery would be :—Saving in first 
cost; only two-thirds of the boiler and engine power need 
be provided. Saving in operation; no special labour is 
required for the battery, and when standing idle it is not 
using up coal and wasting heat. Engines and boilers can 
be kept working steadily at or near their full capacity, 
and only those engines actually required need be kept 
running for the most fluctuating load, the battery supply- 
ing all peaks and taking the engine output not required 
by the circuits. Perfect regulation of pressure in all the 
mains; this means that all lighting and power can be 
given from the same mains, effecting a large saving of 
copper and keeping lamps and motors supplied at con- 
stant voltage, however great or sudden the fluctuations of 
the demand. If the battery capacity be in proper relation to 
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the size of the plant, even should the proportion required 
by such a load asa rolling mill amount to as much as 
two-thirds of the total, the station pressure may be 
maintained so steady as to be available for such exacting 
requirements as are and incandescent lighting and 
variable speed motors—where very slight variations of 
voltage would be a serious disadvantage. 

In the diagram, Fig. 1, it may be remarked in this con- 
nection that when the load suddenly rose to 500 ampéres, 
the other motor and lighting load on the mains being 
300 ampéres, a fluctuation of 1°5 to 2 volts was the only 
effect upon circuits in parallel, the generators being 
shunt-wound and of 550 ampéres capacity. Further, 
this could be better described as a fall than as a fluctua- 
tion, because it would keep steady at that value, whilst 
the extra 500 ampéres was on the mains, returning only 
to normal when that load was taken off. With less load 
no fall would occur, and if the peak was known to be 
500 ampéres any range of fall could be allowed by regula- 
tion of the booster. 

Another necessary precaution to prevent sudden strain 
upon the engines and motors is the provision of heavy 
fly-wheels, preferably upon the main shaft of the mill. A 
proportion of eight tons of fly-wheel per 100 brake horse- 
power of motor, with a peripheral velocity of 60ft. to SOft. 
per second, would give a good effect, without unduly in- 
creasing the light load losses. With a 15-ton wheel run- 
ning light at full speed the current taken was 80 ampéres. 
But it should be noted that this included the friction 
load of the mill and gearing and some other machinery. 
To run the fly-wheel alone required only 35 ampéres, so 
that an increase, say, of 25 per cent. in its weight would 
only mean 25 per cent. of 35 ampéres added to the light load 
losses, or little more, the speed being the same. If for 
rolling short bars or angles, the mill would be of the non- 
reversing type, and the fly-wheel should therefore be 
placed upon the main shaft, and the motor could be 
geared to it direct. In rolling long rails or girders 
it would be better divided between the motor and the 
mill, as a quicker stop and quicker acceleration on re- 
versal could then be arranged for. Each case would 
naturally require special consideration. But the principal 
condition for attention in designing the driving arrange- 





ments would be the length of time the work was actually 


in the rolls. Thus, when fed with a large ingot, the 
maximum load is suddenly applied, but Jasts only for a 
few seconds. Therefore, the energy skould be stored up 
in the fly-wheel ready to be supplied all at once, and the 
power of the motor need only be a small proportion of 
the total effort required. As the time increases the ‘fly- 
wheel becomes of less importance, the initial shock 
is _ and the motor takes up a greater proportion of the 
work. 

When, as shown in the curve, a large ingot is applied, 
the current rushes up to 5€O or 6CO ampéres; but the 
fly-wheel takes up the load, co that it immediately falls to 
200 ampéres, showing that although a very large effort 
is required all through, the time being short, the fly-wheel 
is able to cope with it. If this same ingot were longer, 
would be found that at a point of balance with the 
series winding, the motor would take up the whole load, and 
its brake horse-power would have to be provided to deal 
with the whole amount. This maybe seen in the diagram 
from finishing roll, Fig.2. Here the shock is350 amperes _ 
There is, however, longer time. The wheel takes up the 
load, but not as great a proportion of it, the current 
falling to 220 ampéres at once. As the fly-wheel energy 
is given up its speed falls into step with the motor 
which takes the load, the current then rising to 320 
ampéres, at which it remains till the work is through, 
showing that to be the true value of the working effort. 
In this way it is seen that in a wire mill quite different 
relations of fly-wheel and motor power would obtain than 
may be utilised in a bar mill. Also that the effect upon 
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the motor would depend upon the proportion of the 
shock to the power of the fly-wheel, this again being 
governed by the time and the reduction in size of the work 
which is to be effected. 

To render this kinetic energy—which may amount to 
much more than the full power of the motor if required 
for a few seconds only—available, a reduction of speed 
of the motor is prodyced by its series windings. As the 
current in these windings increases, the field is strength- 
ened and the motor tends to slow down. Directly this 
occurs, the load is transferred to the fly-wheel, as shown 
This slowing down of the motor may amount to 20 per 
cent., or even more at full load, and the series windings 
should be calculated accordingly. 

When the work is through, the current in the series 
windings falls, the field is weakened, and the motor runs 
the fly-wheel up to full speed again. Ifthe time is long 
enough the work will all be re-transferred to the motor 
and will have to be taken up by the battery and 
generators in the proportion fixed by their adjustment. 
By using a reversible booster, however, the generators 
may be compound wound, and so help to prevent the 
battery becoming overloaded by tending to keep up the 
bus-bar volts as the load increases. This would be an 
advantage, as the battery discharge capacity need not 
then be so great, and one battery would be able to govern 
a very large plant. The line volts could not rise above 
their proper value when the generator load increased; 
the maintenance of pressure at generator terminals would 
simply decrease the draught from the cells, and line 
pressure would keep steady. 

The table below gives an idea of the state of things 
whilst the roughing rolls are working. This shows the 
effect of the first shock, just before the fly-wheel begins to 
take up the work. 

Here it may be seen that the part the battery takes 
depends upon the adjustment of the booster. In a 
works, a variation of a few volts may not be of great 
consequence, so that during daylight hours the generators 
may be allowed to take a larger share of the peaks. 
When the lighting load comes on, and absolute steadiness 
is required, more current is taken from the battery. 
Also when, during daylight hours, the maximum fluctu- 
ating load is not much greater than the full load of one 
or more generators, some may be shut down, leaving the 
peaks to the battery. 

The intermittent nature of the load provides that the 
time of battery discharge will be shorter than the time of 
light load over a given period. The characteristic of the 
booster allows that a very heavy discharge may be given 
for a short period, whilst the re-charging at a lower rate is 
spread over a longer time. Thus charge being given, say, 
at 100 ampéres, may reverse to discharge at 300 ampéres, 
returning to charge at 100 when the peak is passed. Once 
adjusted to these proportions its action is entirely auto- 
matic, and at the end of the run the battery will be found 
fully charged. 

The booster acts perfectly as a governor to the whole 
system. Under the conditions shown in the table 
(2) this was tested. With 500 ampéres passing in the 
motor, the circuit breaker was opened in the middle of 
the operation of rolling a length of angle steel. The fly- 
wheel carried the work through. The booster reversed 
from 170 ampéres discharge to 190 ampéres charge, and 





settled in four seconds to 100 ampéres, The generator 
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load returned steadily to 400 ampéres, the engine speed | 


never varied, and the line volts did not show any flicker. 
The booster acts instantaneously without hunting, and 
keeps everything balanced. 

On the same shafting as the rolling mill were connected 
two chain benches for cold-drawing steel tubes. Either | 
of these required when drawing heavy work about | 
800 ampéres for a few seconds. hen both benches and | 
the mill were working, however, it was observed that, | 
owing to their intermittent operation, the three peaks | 
very rarely coincided, and even if they did it was only 
momentary, and the motor was never overloaded. At 
the end of a full day’s run under such conditions there 
was no perceptible rise of temperature in its armature. 
In fact, it would have been quite practicable to have put 
on another set of rolls without fear of hurting the motor. 
A 200 brake horse-power motor would be quite 
competent to deal with three mills doing this class of 
work, as 100 per cent. overload for such short periods 
would not hurt it if well designed. 

For such a plant of three mills, a motor, say, 230 brake 
horse-power, a fly-wheel of 22 tons, at 7Oft. per second, 
and a battery of the traction type of 400 ampéres hours 
capacity to give through a Highfield booster peak dis- 
charges up to 350 ampéres, would be ample provision for 
its operation day and night. 








load as any generating plant could be called upon to deal 
with, a system including a battery and automatic rever- 
sible booster will enable the engineer to undertake such 
work without fear of trouble. Other machinery, presenting 
loads of similar character, such as colliery shaft winding, 
haulage, &c., can also be undertaken, and whilst helping 
to improve the load factor of the plant, cannot have a pre- 
judicial effect upon the steadiness of other work. There 
are many branches of manufacturing industry wherein 
electrical power has not yet secured a foothold, but if 
electricity can be successfully used in such work as 
rolling mills and incandescent lighting mixed, there 
should be few processes to which it cannot be applied as 
motive power. The most economical power generator 
for a steel works would probably be engines using waste 
or producer gas. These providing electrical power for 
all purposes of the works could, as a number of, or single 
units, be run always at their highest efficiency. Generat- 
ing direct current at 500 or 600 volts, economical tran- 
mission may be obtained, and power applied at this 
pressure direct to every kind of machinery. With a 
battery and booster perfect governing of the system 
is effected, and maximum economy of operation 
secured. 

The author, in a recent note to THe ENGINEER— 
June 9th, 1905—gave some particulars of variable-speed 
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A point which cropped up in working in connection 
with the fiy-wheel was the time taken in stopping. When 
the current was cut off from the motor by opening the 
double-pole main switch, the tly-wheel would keep the 
machinery running for 8} minutes before coming to rest. 
In case of breakdown or accident this might very much 
increase the possible damage to men or machinery. It 
was therefore arranged that the main switch, on being 
pulled off, should fall into contacts provided and connected 
as shown in Fig. 3. When the switch was broken from 
the mains A B the fly-wheel continued to run the motor, 




















Cc Braking? 











Fig. 3 





which became a generator. The special contacts CC. 
through the switch put across its armature the resistance | 
used in starting up. A heavy current flowed, and this | 
acted as an electric brake, quickly absorbing the fly-wheel 
energy and bringing the whole to rest. 

When in the running position as shown, if the switch 
be broken from A B and allowed to fall to C C, a load of | 
500 ampéres is put on the motor—now a generator—and 
this brings the wheel to rest in 40 seconds. If it was 
desired to stop in less time than this, by moving the | 
rheostat arm back to No. 4 contact this could be in- 
creased to 800 ampéres, and by further movements to | 
Nos. 3 and 2 as the speed dropped a heavy load could be 
kept on, so that an “emergency” stop could be made in 
15 seconds if necessary, instead of without the brake 8} 
minutes. 

An idea of the amount of power stored up in the fly- 
wheel may thus be obtained, and when it is remembered 
that the whole of this is available for the work, plus the 
power of the motor, it will be seen that the wheel plays 
an important part. With an arrangement of this kind a 
quick reversal of the mill could be provided for.. All that | 
is required is to make the brake contact a middle position 
and provide another pair of contacts for reversing. It 
would be wise, however, to fit an interlocking catch, so 
that the armature current could not be reversed until the 
rheostat arm was brought back to No.1 contact. This 
would be quite simple, and with such a gear a heavy mill 
could be reversed in a very short time without risk of | 
damage. 

From the foregoing it will be seen that, as before 
noted, there are really no great difficulties to be over- 
come in the electrical driving of rolling-mills. Although a | 


mill of the type referred to offers, perhaps, as awkward a | 


motors, doing very accurate work, in which the least 
jarring or irregularity of speed would have had disastrous 
results. 


When it is stated that such delicate work was done by 
motors tapped off the same cable as the rolling-mill 
motor, the efficiency of the battery-booster combination 
will be better understood. 

It has been calculated that, taking high-pressure, 
three-phase current from supply mains for rolling mill 
work for each horse-power hour used in rolling work, 
2 horse-power hours must be generated at the power 
station. (See Electrician, July 21st, 1905). This is 
largely accounted for by the losses in the regulating and 
converting machinery, between the supply mains and the 
mill motor, which cannot well be avoided if power for 
other work is to be taken from the generators feeding the 
mains. It would appear, therefore, that in any case it 
should be more economica} to generate direct current on 
the spot, as by the use of battery and booster no inter- 
ference with other work need be feared, and the only loss 
would be the difference in the efficiencies of the battery 
and an engine of equal power. Even this will be over- 
balanced by the economies in the general efficiency of the 
station which the regulation of generator load by the 
automatic action of the battery will effect, providing, as 
it does, for the peaks, and storing up the surplus power 
se = engine not required by the mains at times of light 
oad. 








FLOATING DOCK FOR THE PHILIPPINES. 





THERE has recently been completéd at the shipbuild- 


|ing yards at Sparrows Point, Maryland, a large steel 


floating dock for the United States naval station at 
Cavite, near Manila, for the use of the fleet which is 
maintained at the Philippine Islands. It is in three 
sections, the middle one being able to dock the two smaller 
end sections for repairs, while these two sections together 


| can raise the middle section clear of the water for the same 


purpose. The dock is 500ft. long, the length of the middle 


| section being 316ft. and that of the end sections 90ft., while 


the sections are 2ft. apart. The width is 156ft. in the end 
sections and 134ft. in the middle section; the depth of the 


| main portion is 18ft. 6in., and the sides are 45ft. 2in. high 
| above the floor, giving a total depth of 63ft. Sin. 
| five longitudinal bulkheads and transverse bulkheads 8ft. 


There are 


apart. With a freeboard of 2ft., the dock will have a lifting 
capacity of 18,500 tons. The structure is built throughout 
of open-hearth steel, and has frames 2ft. apart. Most of the 
plating is 4Zin. thick. The main pumping plant is in the 
port side wall, and the auxiliary machinery and quarters for 
officers and crew are in the starboard side walls. The main 
drain is of cast iron pipe, from 24in. to 14in. diameter, with 
branches to the compartments. The pumps are of the 
centrifugal type, with vertical axis and horizontal discharge. 
The main pumps are three 24in. pumps, but in each end 
section is a 12in. pump for self-docking. Each 24in. pump is 
directly connected to a horizontal engine with cylinders — 
by 14in. and 25in. by 14in., placed at an angle of 135 deg 
These take steam at 140]b. and run at 225 revolutions, 
developing 225 indicated horse-power. Steam is supplied by 
three Babcock and Wilcox marine water-tube boilers. There 
is a distilling apparatus, ventilating fan, air compressor for 


| pneumatic tools, electric light plant, and machine shop. 


Footbridges swinging horizontally span the dock at each end. 
The dock will be towed out by two large ocean-going tugs. 








THE LATEST 12-INCH BREECH-LOADING 
WIRE-WOUND GUNS. 


On the next page we publish drawings of a 12in. breech. 
loading wire-wound gun and details of its breech 
gear, designed by Messrs. Vickers, Sons and Maxim, 
together with drawings of the Royal Ordnance Factory’s 
12in. gun, Mark VIII., and the latest Woolwich 12in. gun, 
Mark IX., for comparison with those which are the subject 
of this paper. 

The figures recorded, as illustrating the powers of the 
Vickers, Sons and Maxim guns, are obviously not all 
given as the result of actual firing trials, but certain of 
them are calculated penetrations with the high velocities 
specified, carefully based on the actual penetrations which 
have been obtained with lower velocities. The new 12in. 
gun has a total length of 556°5in., or 46°375 calibres, 
the length of bore being 540in., or 45 calibres. Thus it is 
5 calibres longer than the latest Woolwich pattern, 
Mark IX., and considerably stronger towards the muzzle, 
as, although stretched out in the chase to a further length 
of 5ft., it is still 22in. diameter behind the muzzle swell, 
In the drawing given the powder pressures are noted at 
five different positions within the bore of the gun, and 
range from 18 tons to the square inch, against a circum- 
ferential strength of 34:4 tons per square inch, to 7°65 
tons to the square inch, against a circumferential strength 
of 16:1 tons to the square inch. 

The powers of the latest Vickers-Maxim guns are, 
partially by actual experiment, partially by calculation, 
found to be as follows :— 


Penetration of Steel Plates. 
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The breech mechanism for their 12in. gun is 


of a new and improved type, giving considerable 
increase of power when closing the breech, and is 
operated by a hand wheel, with worm and worm- 
wheel gear mounted in a suitable bracket on the end 
frame of the gun. The worm and wheel gear is arranged 
so that seventeen turns are required completely to 
operate the breech mechanism, 12°2 turns to unlock the 
breech, and 4°8 turns to swing the mechanism out to 
“fully open” position. The breech screw is of the 
“ Vickers” type, and is mounted and retained on the 
stem of the carrier by interrupted screw threads. 

One of the chief features of this mechanism consists in 
the application of a pure “couple ” for rotating the breech 
screw. In breech mechanisms as at present generally 
constructed the breech screw is rotated by a turning 
moment which has been found to set up considerable 
friction, owing to the tendency of such moment to 
occasion axial displacement of the breech screw. By 
applying a “couple” for this purpose, this difficulty is 
pir le | so that the whole of the available turning force 
applied to the breech screw is utilised in seating the 
obturator. 

The arrangement for actuating the breech screw is 
as follows:—The rear face of the block is provided 
with two studs diametrically opposite to each other. 
Around these studs are fitted two sliding blocks, which 
engage with corresponding holes in a lever plate having 
a long grooved arm. The lever plate is pivotally mounted 
on the same axis as the breech screw. It is not, however, 
directly pivoted on to the stem of the carrier on which 
the breech screw rotates, but is fitted around a sleeve, 
which sleeve surrounds part of the stem of the carrier to 
the rear of the breech screw. The hole in the lever plate 
is slightly elongated with respect to the outside diameter 
of the sleeve, and the holes in the lever plate, into which 
are fitted the sliding blocks on the studs of the breech 
screw, are made slightly longer than the blocks them- 
selves; furthermore, a greater clearance than is usually 
allowed is made between the breech screw and the stem 
of the carrier on which it turns. This arrangement, 
together with the clearances just enumerated, ensures 
that any small inaccuracies in the manufacture of these 
parts of the mechanism are automatically adjusted, and 
also that the breech screw is mechanically quite indepen- 
dent of the lever itself, except by its engagement through 
the studs with their sliding blocks. Asa result, when a 
turning moment is given to the lever, this in turn operates 
on the breech screw as a pure “couple.” 

Engaging with the groove of the long arm of the lever 
plate is a roller pin projecting forwardly from a short 
crank mounted on the carrier. The form of the groove in 
this arm is such that the maximum power is exerted when 
seating the obturator. The pivot of the short crank is 
provided with a roller bearing, to eliminate as far as 
possible the friction of the toggle joint action of the crank 
before the final operation of seating the obturator. The 
arrangement of the crank with respect to the groove in 
the long arm is such that a locking point is formed when 
the breech is closed. The crank has spur teeth which 
gear with a pinion formed on a short horizontal shaft, 
having at its other end a bevel wheel which gears with a 
second bevel wheel fixed on the axis pin of the carrier. 
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The axis pin of the carrier is operated by the worm and 
worm wheel gear at its lower end. : 

A cam plate with a specially formed groove is fitted to 
the crank for operating the firing gear, which latter is 
connected to it by means of a sliding link, which directly 
engages With the cam groove. When the crank revolves 
the firing gear is moved horizontally across the face of 
the carrier. 
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cussion striker is fully cocked automatically on opening | 
the breech, and has a “ floating ” needle so arranged that | 
in its normal position the point of the needle is always | 
within the face of the lock frame. The electric lock has | 
a special arrangement, consisting of two levers, one on | 
either side of the lock frame, which are simultaneously | 
operated on the first movement of the lock frame on | 
openirg the breech. These levers are arranged so that a 
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SEA POWER AND THE LATE WAR. 


Now that the conflict between Russia and Japan is 
ended some review of its naval aspects may be of 
interest. When the war began the two fleets were, on 
paper, not unequally matched, while in the matter of 
reserves the advantage lay entirely with Russia. The 
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Length of bore 540-45 Calibres 
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The mechanism may be provided with combined electric 
and percussion firing gear, or with separate electric and 
percussion locks. The special features of separate electric 
and percussion firing gear may be briefly enumerated as 
follows :—The same box slide is used for either electric or 
percussion lock. Fitted in the box slide is a spring catch 
for the primer, so that it cannot be jerked out when 
slamming the breech. 
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Total length 
12-INCH WIRE-WOUND GUNS 


small projection round their boss trips against the lock 
slides on the box slide, and as the outer ends of these 
levers act directly on the electric needle, it is almost 
instantaneously drawn away from the primer on the first 
movement of unlocking the breech. 

The spring bolts which engage the lock frame with the 
slide link in the carrier, and engage the slide with the 
operating cam on the crank, are arranged so that in the 
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BREECH MECHANISM FOR 12-INCH VICKERS GUN 


The extractor, which is in two parts, is especially 
strong, and is of anew form, whereby the operation of the 
lock frame, acting by means of a fine incline on a 
prolonged toe of extractor, part 1, first powerfully wedges 
out the primer preyjous to its rapid ejection by the 
engagement of the lock with extractor, part 2. 

The box slide has two sets of safety slides, one for the | 
percussion Jock and one for the electric lock. The per- | 


case of its being necessary, owing to miss-fire or any other | 
reason, the lock frame may be drawn sufficiently far 
away to eject the primer without its being necessary to 
open the breech. 

The obturator shown on the design has a split rear | 
outer ring and steel inner ring in direct contact with the | 
pad. The front disc consists of a thin copper cup and a | 
split steel ring. 


Japanese fleet consisted of four first-class and two second- 
class battleships, six armoured cruisers, one old battle- 
ship, and a number of small protected cruisers eminently 
suited for minor operations. There was also a very con- 
siderable torpedo division. At sea, en route for Japan, 
were two armoured cruisers, Nisshin and Kasuga, which 
had been purchased just before war was declared. A 
few small craft were in hand in Japanese dockyards, but 
nothing was building there likely to affect the war. The 
entire existing fleet was in commission, well trained and 
ready for war, and the whole was under the command of 
Admiral Togo, who, as captain of the Naniwa, had earned 
| laurels in the war with China ten years before. 

| The Russian Pacific fleet consisted of two first-class 
and five second-class battleships, two armoured cruisers, 
two belted cruisers—of which one, the Rurik, was 
| obsolete, a few protected cruisers individually more 
| powerful than the corresponding Japanese vessels, but 
numerically fewer, and a torpedo force considerably 
inferior numerically to the Japanese one. There were 
also at least two submarines and some gunboats. This 
force was divided, in that four cruisers were at Vladivos- 
tok and one with a gunboat at Chemulpo—a condition 
necessitated by the smallness of Port Arthur harbour. 
This fleet was under the general command of Admiral 
Alexieff, with Admiral Stark as commander-in-chief at 
Port Arthur. At sea, on the way out, was a reinforce- 
ment under Admiral Virenius, consisting of one second- 
class battleship, one protected cruiser, some details and 
| some destroyers. Owing to trouble with the destroyers 
| this squadron never got beyond the Red Sea. At home, 
building or completing, were five first-class battleships 
and some destroyers. There were also two old battle- 
ships, several obsolete belted cruisers, and three modern 
fast protected cruisers. Russia, then, had a force that 
on paper was, one fleet slightly inferior to the Japanese 
on the scene and another fleet slightly inferior at home. 
In the matter of bases Japan was most adequately 
provided for, while Russia had at Port Arthur and 


| 


| Vladivostok only two second-class dockyards, though 


directly war was declared she sent to the former the pick 


| of her mechanics. 


Japan’s first move was a defiance of the Mahan prin- 


‘ciples of sea power, because in the face’ of an almost 


equal hostile fleet she embarked an army in transports 
and sent this force with an escort to Chemulpo. Here a 
Russian cruiser was encountered, and blown up by her 
captain after a short action that was not particularly 
creditable to either side. Had Captain Roudineff, of the 
Variag, been a man of genius there is little doubt but 
that, in view of the lack of caution displayed by the 
Japanese Admiral Uryu in his attack, he might have 
accomplished something. As it was, he seems never to 
have attempted anything serious. Before this event 
occurred Admiral Togo had acted elsewhere. Ona the 
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night of February 8-9th he sent his destroyers to attack 
the Russian fieet lying outside Port Arthur, a dangerous 
place to lie in, but apparently one necessitated by the 
fact that Port Arthur was so small. War had been 
officially declared about six o’clock on the evening of the 
8th, but this information was not known or suppressed 
by Admiral Alexieff, and many Russian officers were on 
shore. Only one Russian ship, the cruiser Bayan, 
appears to have been in any way prepared for war. 
Owing to mishaps incidental to torpedo work only 
one division of Japanese destroyers delivered an attack. 
Two first-class battleships and one cruiser were hit, and 
the surprise was so complete that the Russians never 
even fired till the Japanese boats were gone. It now 
seems established that the surprise was effected through 
the Japanese destroyers being taken for Russian boats— 
Russian signals being imitated, a perfectly legitimate war 
ruse concerning which the Russians subsequently pro- 
tested very unreasonably. On the following morning 
Togo’s main fleet appeared, and a desultory battle, chiefly 
remarkable for the bad shooting on both sides, followed. 
The Russians were supported by their land batteries, and 


it is now known that such slight advantage as there was | 


rested with them. The Iwate was very badly hit and so 
were one or two battleships, chiefly from the fire of the 
forts. The Russian cruiser Novik got within torpedo 
range of Togo’s flagship, the Mikasa, and missed her only 
by extraordinary bad luck for Russia or good luck for 
Japan. Most of the damage by ship fire was inflicted by 
the Bayan, and practically Captains Viren and Von Essen 
of the Bayan and Novik fought the battle. As, counting 
the shore defences, Russia had the advantage on her side, her 
fleet, had it been properly handled, ought to have done 
far more than it did. After this engagement nothing of 
any great importance happened for some while. The 
Japanese expended many old merchant ships and many 
valuable lives in futile attempts to block the Russian fleet 
inside Port Arthur. These operations were conducted with 
fanatical bravery, but were, it is now known, complete 
failures in every case. As an instance of the bravery 
exhibited, it may be mentioned that it was quite a common 
thing during these incidents for half-a-dozen Japanese, 
unable to escape to seaward, to try and carry some 
Russian ship or fort by boarding or rushing. Individual 
Japanese also, it is said, frequently swam into Port Arthur 
harbour with torpedoes in hopes of inflicting damage 
on ships. 


far too good an admiral thus to be caught. All the 
attempts were failures, and but for the cover afforded by 
the Bayan, most or all of the Russian torpedo craft would 
have been cut off by Togo’s light craft acting inshore. In 
one of these affairs the Japanese battle fleet suddenly 


cruisers, but, curiously enough, sustained more losses 


than it inflicted. In Aprilthe Bayan was nearly cut off | 
again, and Makaroff, coming out with the battle fleet, | 


was very nearly intercepted by Togo. Retreating, his 
flagship Petropavlovsk ran on to a mine, and the Admiral, 
with almost all his crew, perished. Another battleship 
was also damaged. Within a month Russia recouped 
herself from this reverse. In one day, by mines or tor- 
pedoes—probably by an attack with torpedoes of which 
the range had been artificially increased—the Japanese 
los the battleships Hatsuse and Yashima, and the cruiser 
Yoshino was also sunk. The incident is remarkable for 
the skill and patriotism with which the Japanese 
concealed much of the disaster, and for the crass 
inability of the Russians to follow up their advantage. 
Victory was then within their reach, or, at least, nearer 
than at any time before or since. At one blow the 
Japanese had lost one-third of their battle fleet, whereas 
the Russian definite loss stood at one-seventh of the 
battle fleet only. Nothing, however, was attempted 
until the Japanese had been given time to adapt them- 
selves to the changed conditions. Not till July did the 


| effective Russian force. 


| badly from “ nerves.” 
| made it, however, impossible for Viren to repair his ships, | 
| and both men and guns were taken from him by General | 
appeared, attempting to cut off Captain Viren with four | 





Russians make a feeble sortie. They met and repelled 
without loss to themselves a vigorous torpedo attack 
and then returned ingloriously to harbour. Meanwhile, 
the ships at Vladivostok had attempted a guerre de 
course. Fishing boats and other small fry were equally 
acceptable to them as more important ships, and they 
accomplished nothing of moment beyond compelling 
Togo to detach four armoured cruisers to deal with them. 
They were eventually defeated off Isushima on August 
llth. At Port Arthur the Bayan ran on a mine and was 
totally disabled. The rest of the fleet under Admiral 
Vitgeft went out on August 10th with orders to go to 
Viladivostok—where, it may be remarked, they should | 
have been from the first. The fleet had not gone far | 
when Togo appeared and the battle of Round Island took | 
place. The ships engaged were :— 

Japanese. Russian, 
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Both sides had some light craft and torpedo vessels 
with them. The proportions in line of battle in fighting 
value were, reducing all ships to the value of first-class 
battleships as 6°6 Japanese to 5°2 Russian, but as many 
of the Russian ships were but partially repaired the 
Japanese superiority was really greater in material, and 
infinitely greater in personnel. Japanese shooting was 
good, and the Russian gunnery is described as “ excellent 
but unlucky.” Vitgeft manceuvred his ships well enough, 
and the first part of the battle was quite indecisive. 
About a quarter to six Togo, who had drawn out of range, 
closed in again. Vitgeft was killed, and his flagship, 
injured but not totally disabled, crept away to Kiao Chau. 
Togo’s flagship, the Mikasa, equally injured kept the line. 
The death of the admiral threw the Russians into con- 
fusion, and Prince Ukhtomsky, the second in command, 
ordered a retreat. The ships, except a few that interned 
themselves in neutral ports, crept back to their base very 
seriously injured, having lost 81 killed and 420 wounded. 
The Japanese lost 77 killed and 148 wounded. Togo, | 
attacked by the Russian destroyers and compelled not to | 
hazard his battleships, did not pursue, and during the 
night both fleets appear to have steamed hard away from 
each other, Both--though the facts are still obscure— 


| seem to have been attacked by their own boats during | 
| the night, being mistaken for the enemy. 

Meanwhile, Admiral Stark had been replaced by } 
Admiral Makaroff, a distinguished scientist rather than a | 
naval officer, though in early life he had earned renown | 
for torpedo exploits. The Russian destroyers at this time | 
made many attempts to find Togo’s fleet, but Togo was | 


| 

Vitgeft dead, Viren, the former captain of the Bayan, | 

was made admiral of what was left of the Russian fleet. | 
He was the only man among the Russians who had ever 
done anything; indeed, all the foreign attachés inside 
Port Arthur speak of him as constituting the entire 

The rest, excepting Captain Von | 

Essen, were all incompetent and most of them suffered | 
The Japanese land bombardment 


Stoessel. He lay inactive, therefore, after telegraphing to 


| the Tsar a request for the Baltic Fleet to be sent at once. 


In December Stoessel surrendered Port Arthur, and for 
nine days was a popular hero. It was then discovered 
that the fortress was well supplied still and might have | 


continued to resist for months, and the capitulation must 
| ever remain as a disgrace to the Russian arms. 


Viren’s | 
share in the matter was to protest angrily and then | 
destroy all that was left of his fleet. 

After the capture of Port Arthur, Japanese strategy | 
made a cardinal error. Instead of pressing operations | 
against Vladivostok and so ensuring that Russia lost all 
possible basis in the Pacific, nothing was done except to 
await the arrival of the Baltic Fleet under Rodjestvensky. 
The fleet, which should in the interim have covered an 
attack in full force upon Vladivostok, merely lay in | 
Tsushima Straits. It drilled industriously for battle, but 
it certainly did not contribute to the progress of the war. 
The history of the Baltic Fleet is too recent to need 
much recapitulation here. It suffices to say that it was 
badly officered, though Rodjestvensky himself was a 
capable man and did all that man could do to drill it into 
efliciency. No one, however, seems to have realised 


| 








what war meant, the genius of Togo and the capability 
of his men was not -at all understood. The result was a 
foregone conclusion—at the psychological moment it was 
found that the Russians could not shoot in bad weather, 
and some ships seem to have been in a state akin to 
mutiny. Mostly, however, the Russians fought bravely 
enough, but of Rodjestvensky’s tactics the less said the 
better. The affair was a battue as ship after ship came 
up and crumbled away under the well-directed Japanese 
fire and then succumbed to equally well-directed torpedo 
attack. The Japanese sustained no damage worthy of 
the name. And so the naval war ended. 

It is the fashion to attribute Japan’s success to Togo’s 
genius and Japanese nautical skill, but these reasons are 
not the real ones. The real cause of victory lies 
in the splendid patriotism of all ranks, the readiness 
of every Japanese to die for his country. Every single 
man in the Japanese fleet contributed his full share to the 
result. Of not a single Russian—save Admiral Viren— 
can that be said. Many Russians fought bravely enough, 
and the story of the Outschakoff and Borodino, which 
went down firing to the end, is a story of which any 
nation might be proud; but such cases were rare. For 
the lack of patriotism the Russian Government is to be 
blamed ; but equally, too, the Russian people. A nation 
which places its political salvation before its success in 
war, no matter how justified, is bound to go under in con- 
flict with a nation like Japan. Japan has plenty of 
political malcontents, but with war each one became 
silent. The political situation, the fruit of corrupt 
government, made itself felt in the Russian fleet. A 
Japanese killed in the war died for the salvation of his 


| country, died for something; but the Russians who died, 


died for nothing. There is no doubt that this told in 


battle. 








FOUR-CYLINDER COMPOUND LOCOMOTIVE. 


In the review of four-cylinder locomotives at the St. Louis 
Exhibition published in THe Enotnerr of May 27th one 


| class of these engines was omitted—the Mallet duplex com- 


pound, and another was spoken of as doubtful—the Von 
Borries balanced compound. The list of types of four- 


End View looking fromAtoB 


CRANK SHAFT 


cylinder compounds represented at the Exhibition may, 
therefore, be summarised as follows :— 
Exhibited by. 
-. Pennsylvania R.R. 
.. Prussian State Railways. 
. New York Central R.R. 


De Glehn balanced compound .. 
Von Borries balanced compound 
Coles balanced compound .. .. . 
Vauclain balanced compound .. .. Atchison R.R. 

Vauclain, with superimposed cyls. .. Several railways. 
Tandem-compound.. .. .. -- Several railways. 

Mallet duplex compound .. Baltimore and Ohio R.R. 


In the above-mentioned review thére was some description 
of a new design of four-cylinder balanced compound for the 
New York Central Railroad, and to accompany the present 
article we give some drawings of this interesting engine. It 
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is of the Atlantic or 4 : 4; 2 type now so generally used in fast 
passenger service, which type was largely represented at the 
Exhibition. Its high-pressure cylinders are placed inside the | 
frames, forward of the smoke-box, and drive the cranked | 
leading driving axle. Placed in this position the steam pipes 
are less exposed than when led to outside high-pressure | 
cylinders at the middle of the boiler. The low-pressure | 
cylinders are outside, in the usual position at the smoke-box, | 
and their connecting-rods are attached to crank pins in the | 
rear driving wheels. The valves are of the piston type, and | 
the two valves on each side are placed tandem, so as to be | 
operated from a single link motion valve gear of the ordinary | 
type. The high-pressure valves have inside admission, and 
the low-pressure valves have outside admission. All are 14in. 
diameter. 

The frames are of the bar type as far as the rear driving 
axle, beyond which are plate frames, forming the hornplates 
for the outside boxes of the trailing axle. Hach of these 
plate frames consists of two plates, separated by spacin 
pieces or diaphragms. The crank axle is 10in. diameter, an 
instead of being a straight axle, with four cheeks or discs to 
carry the crank pins, it is bent between the crank pins, thus 
requiring only two cheeks. 

As the compounding is the special feature we do not 
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Tractive effort to heating surface 2 ec 6-96 
Heating surface to grate surface.. : 68-50 
Heating surface to tractive effort 14-30 
Total weight to heating surface .. .. .. .. 58-03 
Tractive effort by diameter of drivers to heat- 

ing surface ee ce ee co e¢ eo ov 2UU-GD 








ELECTRIC AUTOMOTOR OMNIBUSES. 
By H. E. P. Corrre.t, 
No, 1.* 


As was pointed out in the part of this article which 
appeared last week, it is most essential that the prime cost 
of a line should closely correspond with the probable 
traffic over that line. This axiom is too often forgotten, 
and this forgetfulness is the fruitful cause of the un- 
warranted expenditure which has so often brought 
traction schemes into disfavour. The brilliant results 
attained by the earlier electric tramways gave these 
enterprises a reputation which was by no means invariably 
deserved, while a reasonable amount of critical examina- 
tion would have clearly pointed out that the application 
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tive. The first thing to be donein studying the economics 
of a new line is to estimate as closely as possible the 
frequency of departures really required by the anticipated 
traffic, and then, ifthe frequency be great and the amount 
of traffic small, the solution does not lie in the direction 
of a light railway or tramway, but rather in that of an 
electric omnibus line. The saving to be effected by 
choosing this form of traction will be shown further on. 
It should be noted that the selection of this system of 
traction appears to be all the more reasonable from the 
fact that, should the estimated traffic turn out greater 
than what was anticipated, it is always possible to add 
the permanent way. The whole installation. with the 
exception of the vehicles—which can be transferred else- 
‘where—remains, and can be utilised. The motor trolley 
is well adapted for tramway use, and by doing away with 
the return through the rails or through the earth, coupled 
with the advantages inherent in the special type of con- 
tacts adopted, the twin wire overhead system presents 
some important features which should recommend it in 
competition with other better known systems. It is 
pretty certain that in all cases where the traffic is »r 
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FOUR-CYLINDER BALANCED COMPOUND LOCOMOTIVE, NEW YORK CENTRAL RAILROAD 


describe the engine more fully, except to give its leading 
dimensions. The designer has stated that the general design 
is similar to that of two-cylinder simple engines of the same 
railway, which have developed from 1400 to 1500 horse-power 
for continuous effort, their great steaming capacity enabling 
them to sustain high power for long periods. The four- 
cylinder engine has developed 1980 horse-power at 75 miles 
per hour, and 1680 horse-power at 84 miles per hour. 

The following is a list of the leading dimensions and par- | 
ticulars of this engine : 





of identical methods to lines whose earning power was 
wholly different was simply courting financial disaster. 
An electric tramway indubitably affords the best possible 
form of traction for a line where the traffic calls for a 
relatively frequent service. Or the other hand, with due 
consideration to the capital expenditure involved in the 
construction of a railway, an electric tramway should not 
be thought of if the trattic requirements can be satisfied 
by a service at relatively long intervals. The statistical 








; ie wa | method will best elucidate the principles involved. 
Gauge P 4ft. 8hin. | * ° ° : 
Cea ‘ Bituminous coal | Taking the cost of a single line of tramway running 
be wr lig ae order . 100 tons through a neighbourhood of average traffic importance as 
gut, ve . oe oe ° ov . . . . . 
Weight” pence a ee 160 : | the basis of comparison, the following figures will 
Wheel base, driving # te vft, establish the point. 
>» » na a 6ft. Gin. | 
0 oo WORE 2s wc oe - co co 27ft. 9in. lon . . v a on i . vane 
= © uatecand Sande eS ae aa TABLE I,—Pei ae” Way, ¢ pants and Maintenance, Averag 
Diameter of cylinders . .. «e 15$in. and 26in. | ingle-line French Tramways. 
Stroke of piston ae | — = 4 <i 
Piston-rod wih we eae ae i . . 
Piston, thickness, h.p. a gato ae | Cost Cost 
Piston, thickness, l.p. .. o> 56: oat } Items per per 
Valves, piston type, travel Sow on | kilometre. mile. 
s outside lap .. . ae ‘ » «« Te ees Saiscoaadinuniamacs 
” — FS aare eq ~ ae tin. frs. £ s.d. 
” lead ae Tite cat ? eas aay Permanent way and strip of pavement 
” at llin, cut-off .. . jin. ortaini amar ital 
Diameter of driving wheels .. : 6ft. 7in | pertaining thereto—average cap’ 
Thickness Of tires ve “s, 9), Sale Sy] cost, including necessary turn-outs, 
Tires held by .. Shrinkage and ret. ring | and proportion of expenditure for 
Driving-boxes Cast stecl FUROR OG sic) ccc, ue eee es 30,000 1920 0 0 
poo. La aperng Mle ay gin : ges © nag din. | Annual charge for interest and sinking 
er crank-pin journals . .. 5in. 3lin. my pr Se reages to came, es pe 2.100 1384 8 0 
Snpgine bogie pa ae od ~ .. Spriz -enteri | . wee tte) eee ose eee one ese “ 
Bogie ad oe att. ee | Annual cost of maintenance of perma- 
Bogie axle journals .. .. .. .. .. 6}in. by 12in, nent way and strip of pavement 700 1416 0 
aa diameter outside first ring -. 6ft. Olin. | —————————————— 
orking pressure thee es ++ 2201b, Total annual cost in respect to perma- 
Boiler plates ae .. pgin., fim., } gin. pe er Pee P ‘ - 
Seams, horizontal os Sextuple riveted nent way = 9-35 per cent. Se 2,800 19 4 0 
Seams, circular .. .. Double riveted ae in aes 
Fire-box, size... .. Sft. x 6ft. 3}in. | : as P : 
pce? he oe «nd Ot 8h in. |. Zable II. gives the cost per carriage mile of an electric 
xs plates .. .. din. tramway service with departures in each direction at 


Crown plate jin, i 








ntervals varying from five minutes to one hour :— 





uncertain element, prudence should counsel the adoption 
of the electric omnibus, at least at first starting, if for no 
other reason, because an electric tramway can at any 
time be substituted‘ therefor, without any unnecessary 
expense, so soon as the traffic demands it. In all other 
cases the electric omnibus seems to be the only reason- 
able solution, because its establishment offers the minimum 
of difficulty. 

Many a country town possessing streets which are both 
too crooked and too narrow to permit of a street railway 
could, by adopting an electric omnibus service, find a 
convenient means of providing for the requirements of a 
traftic of even considerable magnitude. 

The cost of working both electric trams and electric 
omnibuses may be summarised under the following 
heads :—A, Current; B, Working staff; C, Maintenance 
of Vehicles and Sheds; D, Upkeep of overhead wires; 
E, Management—General and sundry expenses. In the 
case of the electric trams must be added upkeep oi 
permanent way, which the electric omnibus does not 
require. 

In the case of the electric omnibus the coefficient of 
rolling friction is higher than that of an electric tram, and 
the cost per ton-mile is consequently higher also; but a 
careful analysis of the working conditions will show that 
the inferiority of the electric omnibus in this respect is 
more apparent than real, for reasons which will be 
explained later. 

To ensure stability and reduce the risk of going off the 
rails, it has been found impracticable to reduce the dead 
weight of electric tramcars below a certain figure, even 
where the traffic is of the lightest description, while in the 
case of the electric omnibus it has been found advantage- 
cus to reduce the dead weight considerably by comparison 
with the former, as will appear from Table IIT. 

These figures show that the difference in rolling 
friction between an electric tramway car and an electric 











Water spaces, front a din. and Sin. 
o ‘ back ae 3tin. and 4tin. 
cule tia Se ze + A laa TABLE IL.—French Single-line Electric Tramways. 
Tubes (390), diameter 2in. os con sa a A a > ee ee eae ee ee 
Fire brick arch on water tubes =. = Frequency of departures in so tention at intervals of so many 
eating surface, tubes .. .. $248 square feet iage-miles.— i = 
” ” water tubes 28 square feet Carriage miles. expenditure. et ee ee a ail ‘ ea 
te »  fire-box 175 square feet 5 10 15 20 30 60 
” » _ total 3446 square feet rn ee a ene OTE q ae 
bread ee, 50} square feet Number of carriage-miles run in each direction 
Funnel, diameter © lt din? 8 «| ~s per mile of line for a 14-hour service per annum, 
Funnel, rail to top :. laft. Sin. | ee. ce ee 2 61,320 40,880 30,660 20,440 | 10,220 
| Expenditure per carriage-mile in respect to main- 
Tender, | tenance, interest, and sinking fund on prime cost) 
| i ta : 3 707 5 398 2-104 | 4-208 
Weight,empty .. .. Puree | of permanent way in pence fo ee ee et Gee 0-707 1-045 1-39 | 104 | . 
Wheels, double bogie sft. edd Se Pita st 1 eat IS Sh Pea in ee ee ewes) [ee 
ein pe é. wae Fe 54hin. x 10in. | 
5 Ohi | . . . . . 
Water comecity ii 3000 gallons | It will be seen by above table that for five, ten, and omnibus of equal carrying capacity is not so great as 
Coal capacity ze 10 tons | even fifteeen-minute intervals the cost per carriage-mile might be supposed. If the longitudinal section of the 
Ratios 'is relatively small, but that for longer intervals the cost line to be worked presents heavy gradients the diminution 
Heati , a , | rapidly assumes serious proportions, and for intervals of in the dead weight becomes an important advantage in 
Sitcmibieaonee mae | thirty minutes and one hour Ipecomes practically prohibi- favour of the electric omnibus, which more than com- 
Tractive weight to tractive effort .. 4-58 * No, I, appeared’ September Ist, pensates for the inferiority of this type of traction in 
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respect to coefficient of rolling friction, as will be seen by 
Table 1V., which gives the comparative consumption of 
current. 


Provided the generating station from which the current | 


is drawn is situated close to the line, and the sum of the 
rising gradients fairly balances 
gradients, while no gradient exceeds the average gradient 


on which the carriage will start itself, the line is equiva- | 


lent to a level line, and the consumption in watt-hours 
per ton-mile will approach a minimum both with electric 
tramways and electric omnibuses, but that minimum is 
about twice as high for the latter as for the former—see 
Table IV. 


that of the falling | 


| capital cost, so that they would be generally less on an 
| electric omnibus line than on a tram line. On an average 
| electric tram line in France these items of expenditure 
can be taken at about 0°77d. per carriage-mile, while 
0°61d. is about what they total for the electric omnibus 
lines. 

To make the above comparison complete it would be 
necessary to add, in the case of the tramway, the pro- 
| portional cost of maintenance, the interest and sinking 
fund on the capital cost of the permanent way—see 
Table I.—per carriage-mile, but to do this it would be 
necessary to assume a certain carriage-mileage in both 
cases; it is clear enough, however, from the above totals 


TABLE I1].—Comparative Weights of Single-deck Electric Tramcars and Electric Omnibuses in France. 


Minimum weight 
when empty. 


Description of vehicle. 


Single-deck electric tramcar accommodating thirty passengers.. 


Single-deck electric omnibus accommodating twenty-two pas- | 
sengers Belttaa.s sein neck veset- cogell en aaah Meee) 3 xehiean 


The extra consumption per ton-mile for each extra foot of 
rise per cent. is, however, the same in both cases, asitis due 
to the increased action of gravity, and amounts to about 
81-50 watt-hours per ton-mile and per foot of rise per cent. 
The average gradient in Table IV. is calculated by taking 
the sum of all the rises in feet and deducting therefrom 
the sum of all the falls in feet, omitting from the latter 
all those due to gradients steeper than the average 
gradient on which a carriage will start itself, and dividing 
the difference by the total length of the line in feet. For 
tramways the average gradient on which a car will start 
itself is 1 in 702, while for ordinary roads it is 1 in 353. 

TABLE [V.—Comparative Consumption of Current in Watt-hours 

Measured at the Generating Station. 


Average gradient. | Electric tramway.|Electric omnibus. Difference 
-- |__—_—_——_—_—— |per carriage 
Par . mile in 
. iP favour of 
a | electric 
a7 omnibus, 


Per ton- 


P.c. mile. 


lin 
Horizontal 
100 
50 
334 
25 
20 
163 
14? 


+ 1288 
+ 1568 
+ 1848 


“AOR WhWKHO 


685} 5376 3528 

It appears from the above table that the steeper the 
average gradient the lower the relative consumption of 
current per carriage-mile in the case of the electric 
omnibus as compared with an electric tram, this difference 
amounting to as much as 30 per cent. on gradients of 
1 in 142. The cost of current for traction purposes varies 
in France from 0°96d. to 2:88d. (10 to 30 centimes) per 
kilowatt hour, a fair average being 1°34d. (15 centimes). 
At the latter figure the extra cost of current for an electric 
omnibus service on a horizontal line, or one of a very flat 
average gradient, would not exceed 0°112 kilowatts 
* 1:34d. = 0° 15d. (about) per carriage mile, a very insigni- 
ficant amount when compared with the cost involved in 
the permanent way when idle, which has been shown in 
Table II. to amount to 0°353d. with a five-minute interval 
service in either direction. 

In comparing the working expenses of an electric tram- 
way with that of an electric omnibus line, the most 
favourable conditions for the former and unfavourable 
for the latter are assumed—viz., a level line. Other 
things being equal the cost of current per carriage-mile 
will be—see ‘able IV.—for the electric tram, 896 
< 1°34d.=1°20d. ; for the electric omnibus, 1-008 x 1°34d. 
= 1°35d. If two men are employed with each car, the 
cost of working staff will be the same in both cases—this, 
in France, on suburban and inter-urban lines, works out 
at 1‘38d. per carriage-mile. In the case of the electric 
omnibus the staff is generally reduced to one man per 
car, as previously mentioned. The up-keep of the car 
bodies themselves amounts to about the same in both 
cases, while that of the iron tires and brake blocks of the 
omnibus is slightly less than that of the flanged wheels 
and blocks of the tram. 

The power of the motors and the cost of their upkeep 
is also less in the first than in the second, as well as the 
wear and tear of the motor trolley, as compared with the 
erdinary trolley wheel on the loaded arm of the tram. 
On the whole, it will certainly not be unfair to the tram- 
way to assume that the maintenance of the cars in the 
two cases will cost the same. French statistics in the 
case cf tramways puts their cost per carriage-mile at 
O-77d. Similarly, the maintenance of the overhead wire 


TaBLE V.—Comparatice Summary of Working Expenses per 
Carriage-m ile, 

Electric 

tramway. 


Item of expenditure, Some 
Current... ... 

Working staff 

Overhead wires 

Upkeep of cars 

Management ... 


Total ... . 1-197... ... 8-654 
is put down at about 0°077d. per carriage-mile, so an 
allowance of double this amount—0°154d.—for the motor 
trolley line would certainly not be under the mark. 


Management, general and sundry expenses, are difficult | 


to average, as different lines vary so widely in general 
conditions. It is, however, fair to assume that these 


expenses vary to a certain extent in proportion with the | 


(= 7 m.-tons) 
3-44 


(= 33 m.-tons) 


Total weight 
per passenger 
carried. 
Ib, 
1175-2 
(= 5334 kgs.) 
: 661-5 
(= 4} m.-tons) | (= 2954 kgs.) 


Total weight 
with fifteen 
passengers, 


Dead weight per 
head of passenger 
accommodated. 


Tons. 
7-87 

(= 8 m.-tons) 
4-44 


Ib. 
513% 

(= 233 kgs.) 
350 


Tons. 
6-89 


(= 159 kgs.) 


Nore.—The average weight of each passenger carried is about 10 stone, or exactly 143-51b. 


that the result would be entirely in the favour of the 
electric omnibus. It should be remembered also that if 
the gross receipts be the same the larger difference 
between expenses and receipts would apply to the lower 
capital, and make larger dividends possible. 

In Table VI. a comparison is made between two very 
similar lines actually now working in France, one a single 
line electric tramway, the other a line of electric 
omnibuses, both of ahout 5 kiloms. (3} miles) in length. 
The tramway is part of a small system belonging to a 
public company. The line of omnibuses is worked by a 
tramway company as a prolongution of its line. On both 
the average service is one departure per hour each way 


presents the greatest advantages wherever the amount of 
traflic is not great enough to pay interest on the relatively 
large capital required for laying down a permanent way. It 
is, therefore, peculiarly suitable to centres of population of 
secondary importance, especially if they already possess 
an electric generating station whose load factor during 
the day could be notably improved thereby. Existing 
lines of electric tramways could be usefully and 
economically extended on this system and their working 
conditions improved. Motor trolley traction also affords 
a means of establishing rapid and inexpensive communica. 
tion through hilly and mountainous districts, especially 
where water power is available. 


TABLE VII,—Average Comparative Working Expenses, 
Electric Tramway. 

Total 
per 
annum, 
£ 
168 
108 
108 


Per 
carriage- 
mile, 


0-896 kilowatts at 2-4d. .., 
Staff on cars (two men)... . ae 
Maintenance of permanent way ... 
Upkeep of carriages and shed 
Upkeep of overhead wires... ... ... 
Proportion of general and sundry ex- 

OUND ice: eed Sap es ee ae Caps 

Total 
Motor Trolley Omnibus, 


0-96 kilowatts at 2-4d. ... a 
Staff on omnibus (one man)... ... 
Maintenance of carriages and sheds 
Upkeep of overhead wires... ... ... 
Proportion of general and sundry ex- 
INES ix cte.” bape Sar ligase: as ads 


+763 
-768 
0-1536 


0-6144 


Total 4.608 

As soon as the traffic on a motor trolley omnibus line 
exceeds the capacity of the omnibuses, and becomes large 
enough to warrant the laying down of a permanent way, 
the only thing to be discarded is the omnibus, and that 


60 
12 


48 


360 


TABLE VI.—Comparative Cost of Construction, 


Electric tramway, 


Cost per mile, 


Length. 





£ 
1200 
448 


Permanent way 2; miles 


2} 


Overhead wires 1 miles 


Rolling stock... Two cars 2) 


with turn-outs 
and kit 


Sheds 





Total £ 


The current in both cases costs about 2°4d. per 
kilowatt, and is supplied from a central station. The 
number of carriage miles run annually is about 18,750, 
and the number of passengers carried on the tramway is 
estimated as the same as by the omnibus. 

Table VII. gives the average comparative working 
expenses on the two lines, and Table VIII. shows the 


TaBLeE VIII.—A verage Comparative 


Electric omnibus. 
Total cost. 
£ 


Cost per mile. 


Total Cost. 


£ 
6000 


140) 
1440 


Lengtb. 





z 
34 miles — 


26€0 
1440 


34 miles 640 


Two omnibuses 


760 560 


4000 


9600 Total £ 


can be used elsewhere, as has been the case with the 
Montauban line, where the omnibuses have been sent to 
Italy ; both the overhead lines and the motor trolleys 
can just as easily work with a tram line. 

The motor trolley system is also suitable to old- 
fashioned towns where the streets are too narrow to 
permit the laying down of a permanent way, and where 


Earnings and Expenses—Dividend, 





Net 
receipts, 


Gross 
expenses. | 
| 


Gross 


Gross 
2 | : 42 
earnings perjexpenses perearnings per Dividend on 
carriage- | carriage- carriage- capital cost, 
mile, i mile. mile, 


Gross 
earnings 
per mile. 





| 

. | 
receipts. | 
£ — £ 
640 | 510 


Electric tramway 130 
Electric omnibus 640 260 280 


2.8, 0, d. - Per cent. 
204 16 0 6-53 1-61 1-3 


4-61 


d. 
8-14 
3-53 7 


” 


| 


TABLE IX.—(.1) Motoi Trolley Line on Poles with Cross Suspension. (B) Motor Trolley Line on Poles with Brackets, 


Description, 
, No. 


(A) 

(a) Special fittings (supports, insulators, wire carriers, 
(4) Creosoted poles erected... 128 
(c) ,3;in. wires with allowance 
BOPRM NG cra diese Sunt ater Shakuras tases 
23in. wires with allowance for waste, 
Fe ROMO 65) < oeh! ages cup nocd deb, Sas) eee 
(7) Transport, pits for lightning conductors, unforeseen ... 

CeRCPMMI osc 2569 Sncetaes sete kgs. One vata 2 ee fee 


fur waste, yards 3706 
yards 3706 


Total cost for ,3,in. wire 
Total cost for Z%in. wire 
(B) 

(a) Special fittings (supports, insulators, wire carriers, 
MP ida: vince’ fda ies Sexe? Veaariiock. Seek Soe ae : 
(L) Creosoted poles erected... 
(c) ~sin. wire with allowance 
MMMM occ Sov, gen. (eds: Moke avess “oes 
23in. wires with allowance for waste, 
MMMM so5 vas, 1665: ieat’> vk: oun eter 282 
(¢) Transport, pits for lightning conductors, unforeseen ... 

el IE as, ite ec hes a. Gade, VOSS. Gai de es 


for waste, yards £706 
yards 3706 
| 4264-11 


Total cost for ,,in. wire 
Total cost for #2in. wire 


gross and net earnings, the gross andnet receipts per mile 


and carriage-mile, and the di‘vidend on capital cost. 
It appears, therefore, that with identical gross earnings 


| and identical service the dividend earned in the case of 


the electric omnibus is over fyve times that earned by the 
ordinary electric tramway. 

It can safely be stated that the particular solution for 
traction problems, offered’ by the electric omnibus, 


. 3361-7 Ib. 
4264-1 Ib, | 


..| 8361-7 1k 
b. | 


a. 


On Straights the Distance between Poles is 82ft. (25 metres), on Curves it is Variable, with an average of 58ft. (18 metres). 


Straight line. Curved line. 


Cost per 
mile. 


Cost per 


Cost per : Cost per t 
piece, No, i mile. 


gad. 


d, 


232 
176 
121 
(154 


25 12 
44 16 


| 
| 


stopping places would be impossible without practically 
blocking all other traffic. 

The motor trolley poles are also used in France for 
telegraph, telephone, and electric lighting wires ; indeed, 
the motor trolley overhead system is utilised at small 
additional cost for the distribution of current for both 
lighting and power purposes, and thus the load factor of 





the local generating station is still further improved. 
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Works lying close to one of these lines, but at some 
distance from a railway, could, under these circumstances, 
arrange to drive their own vans by motor trolley under 
particularly economical conditions. : 
The peculiar construction of the motor trolley admits 
of the easy addition of a third contact, and its use with a 
triphase system of traction applied to electric trams, road 
automotors, and canal traction. It is the only form of 
trolley which permits current to be taken from a line 
arranged in triangle, which is one of the most favourable 
arrangements for triphase distribution. 

Since the earlier motor trolley lines were established, 
and more particularly in the case of the Samarate- 
Gallerate line near Milan, considerable improvements have 
been introduced, both in the overhead line and trolley, by 
Mr. Réné Koechlin, the engineer of the Compagnie 
Générale d’Electricité of France, who own the 
various patents. These improvements have all been 
in the direction of simplification and cheapness. Table IX. 
added hereto furnishes a description of the details and 
cost of the latest type of trolley line, to which all the 
illustrations also refer. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents.) 





THE DEMAND FOR ENGINEERS, 


Sin,—I believe that most men are influenced in their desire to 
obtain a certain minimum income by the fact that their father had 
that income before them. A man naturally desires that when 
forty or fifty years of age he should be at least as well off as his 
father was, 

1 have met draughtsmen who have been quite satisfied with 
incomes of £100 to £150 per annum, for the simple reason that 
their fathers’ incomes did not exceed that amount. 

If all the men in our drawing-offices came from the artizan 
class, they would have no reason to complain of their poor prospects, 
and in all probability they would not complain, for, as your corre- 
spondent ‘‘ Joseph ” says, ‘* Would they be better off as clerks, or 
emigrants, or pon AD in the ranks, or serving behind a counter /” 

During some years past, however, tke engineering profession 
has been brought into great prominence, and there has been a 
great influx of men from the professional classes who, in many 
cases, if they had known what was before them, would never have 
entered the profession. 

Medical men, clergymen, lawyers, and others can afford to give 
their sons a university training, but they have no influence to get 
them into high-paid positions in engineering, and in most cases 
they cannot afford the large sums required in order that their sons 
should become partners in engineering concerns, 

These professional men imagine that by giving their sons the 
recognised engineering training they will be enabled to earn good 
incomes. Unfortunately, however, engineering is not a learned 
profession, but is merely a scientific trade, and unlike the learned 
professions the recognised engineering training does not equip 
men with the knowledge required to obtain the prizes of the 
profession, 

Technical graduates have no reason to complain because when 
they leave the college they have to be content with small salaries. 
Their training is not completed and they are not worth very much. 
What they have to complain of is that the prospects of the vast 
majority of them of ever obtaining a decent income are very small. 

he advocates for indiscriminate technical training appear to me 
to take for granted that a great proportion of the product of the 
technical colleges will become draughtsmen. Now, the fact is that 
the amount of scientific knowledge required by the average 
draughtsman is by no means great, and the idea that every 
draughtsman should be a B.Sc. is absurd. Also the salaries paid 
to draughtsmen are very small, and are certainly not sufficient 
to secure the permanent services of cultured gentlemen. 

This is, I believe, recognised by many of the more intelligent 
advocates of technical training, among whom I include the heads 
of some of the first engineering concerns in the kingdom. The 
technical schemes of these men are all subsidised affairs, and are 
intended for the sons of artisans, wages being paid to the 
apprentices, in some cases, for the time spent in the lecture room. 

What positions then are open to technical graduates! The 
number of vacancies for chief draughtsmen and technical advisers 
is very small compared with the number of men turned out from 
technical colleges ; and technical graduates receive no training to 
fit them for commercial appointments; the only appointments in 
engineering that carry really high salaries. 

There seems to be no doubt that there are large numbers of 
engineers who desire to obtain incomes of at least £400 to £500 
per annum, and that there are not anything like an equal number 
of appointments. The profession, in fact, is very much over- 
stocked, 5 

In your leading article you ask for a remedy. You ask for an 
expression of matured opinion. I am afraid I cannot give you an 
expression of matured opinion. But I can give you the conclusion 
arrived at by a technical student and myself, some seven or eight 
years ago, when we were apprentices together in the workshop—a 
conclusion which, at the present time, I see no reason to alter. 
We discussed the question of the prospects before us, and decided 
that the engineering profession was so overcrowded that it was a 
case for the operation of the process of the survival of the fittest. 
The weakest, we decided, must go to the wall. The best men 
would obtain the good appointments, and the others must be con- 
tent to be failures in life, and accept of minor positions, This may 
seem a cynical method of disposing of this matter, but it seems to 
me to be the only solution. I say this in anything but a cheerful 
mood, as I quite anticipate that | may myself be one of those who 
will have to take the wall. A friend of mine once suggested 
another alternative, which, he said, had been adopted by a friend 
of his with great success, viz., ‘‘marry a rich wife.” I do not 
recommend this. Indeed, I believe that if all disappointed 
engineers sought this method of mending their fortunes, the 
demand for rich wives would soon overtake the supply. 

Your correspondent ‘‘ Premium ” states that ‘‘engineering as a 
profession has been destroyed by the decease of the premium 
apprentice system.” He appears to imagine that the higher posts 
in engineering should be reserved for the sons of wealthy men. A 
time was when the owner of an engineering establishment had, as 
De, Johnson would have put it, not a mere collection of lathes and 
machinery, ‘“‘but the potentiality of growing rich beyond the 
dreams of avarice.” All that is now changed ; and it is only by 
good management that more than a bare interest on th2 capital 
invested can be obtained. In the old days if a general manager 
was required for an engineering concern, the proprietor—or in the 
case of a limited company, the managing director or chairman—in 
the event of his not having a son or a nephew to hoist into the 
position, looked out for someone who could invest a large sum in 

the business ; the question of capacity for the post was little con- 
sidered. Now-a-days it is well known that many engineering 
firms can barely keep their heads above water, and I believe their 
condition is in many cases due to this policy. 
_ At the present time many firms have been turned into limited 
liability concerns, and tbe falling dividends have so alarmed share- 
holders and directors that the above policy has in many cases 


appointments have been advertised in your pages, worth from 
£500 to £1000 and £2000 per annum, and the applicants were not 
asked to invest in the business, I believe thatas years pass, more 
and more of these appointments will be placed in the open market, 
and that posts open to men who have merely money to invest 
will get fewerand fewerevery year. Whatis required now-a-days 
is men with brains; men with good commercial knowledge, and 
good organisers ; leaders of men, and not merely money bags. 

I sympathise with ‘‘ Premium,” who apparently thinks that the 
engineering profession is going to rack and ruin. He considers 
that the wrong class of men are entering the profession ; but I do 
not think that is the case. The men that are wanted to fill the 
highest posts in engineering will be best recruited from the class 
that supplies our medical men and clergymen and lawyers. The 
trouble is that at present the training given to technical graduates 
is unsuitable, and that far too many are entering the profession, 

‘*Premium” would term that class as ‘‘men of straw”; but if 
‘Premium ” will consider for a moment the proper meaning of 
that term he will find that he—bolstered up as he is with his 
father’s money—is far more akin to the man of straw than the man 
of moderate means who, by his own efforts and attainments, has 
obtained a good position in the profession. 

A few years ago I was in the service of a large firm as draughts- 
man, and one of the members of the firm, a young man of about 
twenty-five years of age, was of the type apparently considered by 
‘*Premium ” to be so desirable. He had been a premium appren- 
tice, and when he joined the firm he invested, not a paltry £3000, 
but £10,000 in the business, He was, like ‘‘ Premium,” a ‘man 
of straw ”’—that is to say, the £10,000, although nominally in his 
name, was really the property of his father. 1 had an opportunity 
of seeing the work he did for the firm and of assisting him with 
some estimating, and I have no hesitation in saying that, apart 
from his money, he would have been a dear bargain at £50 per 
annum, whereas, I believe, he got a salary of about five times that 
amount. In referring to this man I do not for a moment mean to 
suggest that ‘‘ Premium” may not be worth the salary he draws 
from his firm. I merely desire to point out that the mere fact of 
having a wealthy father does not makea man a desirable or profit- 
able person to have on an engineering staff. 

Indeed, strange as it may appear to ‘‘ Premium,” I believe that 
it is already appreciated by shareholders and directors of some 
engineering concerns, and that it will be more and more appre- 
ciated as years pass and competition grows keener, that the 
‘*higher stakes of engineering” should not be reserved for those 
who are able to ‘‘ pay big entrance fees,” but should be reserved 
for those best able to manage the works, so that they will earn 
good dividends for the shareholders. If an engineering concern 
does not pay, what comfort will it be to the shareholders to know 
that the incompetent managing director has a large sum invested 
in the business, and that he also is losing money ? ms 

That there are good appointments open to properly trained engi- 
neers, although at present they are lamentably few in number, 
cannot be denied ; and that there will be a considerable number 
more open in years to come is, I think, favourable. The training, 
however, given in technical colleges to those who should ultimately 
fill these posts is unsuitable ; and there are very great difficulties 
to overcome before a proper system of education can be insti- 
tuted. 

At present the fees charged by our technical colleges are, I 
think, on the low side. Increasing the fees would enable an 
adequate teaching staff to be obtained, and at the same time 
tend to reduce the number of students, An effort should also 
be made to secure the services of men actually engaged in 
managing engineering works. Higher fees would make it possible 
to offer these men a sufficient amount to secure at least part of 
their time. This has already been done to a small extent, and it 
has been found possible to secure the services of engineers actively 
engaged in their profession to give lectures auxiliary to those 
given by the college staff. 


September 4th. A MECHANICAL DRAUGHTSMAN, 





Sir,—With reference to your article in this week’s issue of THE 
ENGINEER upon the number of men out of employment, and who 
have been so for some time, I should like to add a few words, asa 
few suggestions, I think, might lead to a lot of good to all con- 
cerned, 

From my experience, which is that of one whois in a similar posi- 
tion to those who have found it so difficult to get employment, I 
think it is mainly owing to the want of opportunity of finding out 
why they fail to secure a berth. 

We can see at a glance from the papers that there are a great 
number of good men in want of employment, and if you look in 
another column of the same paper you will also find that there are 
a lot of smaller engineering works requiring partners to introduce 
capital. The only inference we can draw from this is that trade is 
so poor at the present moment that a fresh outlay of capital is 
needed to put them in a position to compete, and take a wider 
field than they have hitherto done, and thus increase their turn- 
over. It means, then, that those works which could support a 
good man are not able to do so, and are therefore on the look out 
for a manager, active or otherwise, with capital. 

If this is so, it will in a great measure account for the number of 
men out of employment. 

Now, I am not going to recommend anything specific to get over 
the difficulty by which all can get employment, but I think that if 
employers would take a little more pains in the wording of their 
advertisements and in the judicious selection of men, I have no 
doubt thata great many would be more successful in obtaining work 
they could carry out with credit to themselves and their 
employers, 

Another point which I think a great many employers might do 
to help men in getting suitable work is in advertising in their 
own name instead of inserting an advertisement, and having all 
the letters forwarded from the paper, or an advertising agent, as 
the case may be. 

I notice that this has been a growing tendency of late, and fail 
to see the reason. 

Of course, a good many will say at once that they would be 
inundated with callers, but upon looking into the matter I do not 
think this would beso. No doubt they have hundreds of replies 
from all over the country, but how many would be resident near 
enough to make it worth their while to call, and when all is said 
and done, it is a luxury in which employers do not participate 
every day of the week. It is in these calls that a man is able to 
find out what he is suited for, and how the labour market stands. 
Instead of his letter being thrownin the paper basket, he would 
be told, in the case of a personal interview, that either his 
experience was not what was required, or that he was expect- 
ing too much salary, or that from the brief interview he was 
not thought capable of much. That man would go away wiser from 
that interview, and if there was anything in him at all, he would 
soon turn it to account, But under the present circumstances it 
is mere lottery. 

There is one other point I should like to emphasise, and that is 
the advertisement which asks for men’s experience, salary, Xc., 
all of which shall be treated in tha strictest confidence. 

This simply means transferring one man from one works to 
another, and amounts to one firm trying to buy the experience of 
another firm at a very low rate. 

There is not much in this world that a really intelligent man 
with engineering instincts cannot surmount, and I maintain that 
vhat man is not to be found by correspondence in reply to a badly- 
worded advertisement. For instance, I notice someone is requir- 
ing a junior draughtsman, but he must be experienced. Now, 
what does he mean? 

I also think too much store is put on men’s experience in any 
particular branch of engineering, thus preventing a good man 


reasons, there is not the scope for him in the line he has been 
devoting his time to. 

I do not believe that there is anyone who expects to earn the 
same money in a branch of engineering he has not lately been 
employed in. But it is obvious, under the present way men are 
— that he never gets the chance, and he never finds out 
why. 
I quite agree with your article that the college-trained students 
have no chance in competition. The technical training gained at 
these colleges is a higher education which the schools should carry 
out, and lays the groundwork upon which a boy can build up a 
valuable experience in after years, but nothing more. 

September 2nd, UNEMPLOYED. 





Siz,—1 have followed with great interest the correspondence 
that has appeared of late in your columns. 

I left school at eighteen years of age, and went into the shops of 
a firm employing 1500 men. My parents knew nothing about 
engineering, so they paid a premium of £300 for three years’ 
training, which I could have had for nothing as an ordinary 
apprentice. 

The only advantage (/) was that a premium started work at 
8.30 a.m. and an apprentice at 6am. An expensive luxury that 
extra hour or two in bed ! 

I will admit that the freedom from restraint rather demoralised 
me at first, but I soon settled down and worked hard, I did not 
spend my evenings, as “Straight ” suggests, at bridge, dances, or 
the theatre, but at evening classes on applied mechanics, 
steam, &c. 

After four years I left the firm, having obtained leave to work 
for experience in the locomotive superintendent’s office of one of 
the chief English railways. I started work at 6 a.m., 4nd worked 
9? hours a day. I got upat all hours of the night, in all weathers, 
to help at breakdowns or special work, and received compliments 
from chief to men on my industry. 

When twenty-three years of age I considered that it was time I 
started to earn my living. As there was no post open on the rail- 
way, I requested the firm I had served my pupilage with to take 
me on as a draughtsman for the time being until I had obtained 
a post. This theydid. I have not been able to get a post at home 
or abroad, and so for tae last two years I have received the 
princely salary of £1 per week, 

This is the case of a ‘‘ premium” who has worked hard, placing 
practical work first, theoretical second. I have known other 
pupils who have never done a stroke of work get good posts 
through influence, the work being done by someone else under 
them. I am now twenty-five years of age, and am seriously 
thinking of driving motor cars for my living ; £1 per week gets on 
one’s nerves, I enclose my card. 

ANOTHER STRAIGHT. 


Sir,—That the woes of the premium apprentice are numerous 
has been ainply demonstrated in your columns, You ask where 
the fault lies ; on both sides doubtless, 

In the shops the keen and intelligent man is terribly handi- 
capped by the sins of the all too common “‘slacker.” A shop 
foreman is not as a rule a particularly enlightened or discriminat- 
ing person, and having once or twice suffered annoyance at the 
hands of the idle ‘‘ premium,” he banns the whole class as worth- 
less. Then, perhaps, comes a man who means business, and 
possibly has had the benefit of a technical or university education 
to help him to apply his work toadvantage. Hestarts his chipping 
with a will, and soon finishes his job. The workmen shake their 
heads, he has been much too quick. Nothing else turns up for 
some time, and then it is more chipping. At the end of a week 
our thoughtful man will refiect that he might just as well start his 
chipping at 8.30, and do a little less waiting in between, instead of 
turning out at 6 and standing about several hours a day. Hesoon 
gets known at headquarters as a bad timekseper, but headquarters 
never know the reason. 

I am convinced that it would pay many employers immenseiy to 
take more trouble with their premium apprentices. If, instead of 
being content with their premium, they took pains to see that 
those who were capable of doing good work were being supplied 
with it, and encouraged to do it—possibly by being paid a low rate 
for the work they did, as piece-work—they would, at the same time, 
save on their wages bills and create a far better stock of men to 
draw on for their staff, besides conferring an immense boon on the 
apprentices themselves. Itmay seem almost incredible to you that 
apprentices who are both willing and able to work are kept standing 
idle for hours ata time, but such is the case at several of the largest 
Tyneside works. BF. G. 
Newcastle-on-Tyne, September 4th. 


Srr,—Let me assure your readers that my letter was in sober 
earnest. The fact that the pretensions of these students, who 
bring little or nothing to the business side of engineering, and 
expect to getso much out of it, tickles me, may account for 
‘‘ Engineer ” seeing in my remarks a laboured joke. Let me say 
now that I quite agree with him that bad stuff should go to the 
bottom, whether it is wealthy or not, and he may be assured that 
it wiildoso. My claim is that many men, like myself, are not 
lacking in brains because we happen to be well off, and that we are 
not necessarily lazy because we paid well for our education. Some 
of your correspondents appear to think there is a kind of P.V. = 
Constant law, where P. stands for money, and V. for ability and 
intelligence; what is gained in the former, must be lost in the 
latter. There is no such law in engineering or any other pro- 
fession. There are quite as many duffers amongst the poor as 
amongst the rich, which is amply proved by the fact that even 
moderately good draughtsmen are difficult to obtain—even at six 
pound: a week. 

I will ask your correspondents this: Given two men of equal 
experience and ability, one prepared to invest £2000 in a busi- 
ness, and the other not a penny, which should have the prefer- 
ence? To my mind there can be absolutely no question, and that 
is the point of my argument. Thereare as many men with money 
and brains prepared to go into engineering as there are with 
brains only. I say the former have a right to the plums, and 
Nature always sees that they get them—bar geniuses, who are 
outside all laws, and not to be discussed by us little people. 
September 4th PREMIUM. 





SINES OF ANGLES. 


Sir,—In compiling some tables for a slide rule I tried to devise 
a simple formula for obtaining the sine of an angle when no 
printed tables were at hand. The formula worked out as under. 
It may be useful to some of your readers. I was much surprised 
that a simple formula could give such close approximations. 


Radius = 1000. i =a. Then, sin = 1744 - (a3 x -81). 
Examples— 
Angles. Sia by Sin by 
Da. tubles. formula. Error. Error. 
5 87-1 86-8 .. «. 3 1 in 286 
20 342-0 341-5 “5 lin 68t 
40 642-8 644-2 1-4 1 ia 460 
60 866-0 869-1 3-1 1 in 230 
80 984-8 977+3 7-5 lin 131 


For all practica! 


Beyond 80deg. the error increases rapidly. 
Henry Léa, 


purposes the coefficient «81 may be taken as -8. 
38, Bennetts-hill, Birmingham, 
August 31st. 








been departed from. During the last few years a good many 








starting in a new line if he finds that, owing to bad trade or other 


(For contin ation of Letters see page 246) 
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LIEGE EXHIBITION—300-H. P. 


CROSS-COMPOUND 


ENGINE 


SOCIETE ANONYME JOHN COCKERILL, SERAING, ENGINEERS 








Lacroix in 1895, and also by the committee which, in 
1896, prepared the programme for steam engines at the 
a 5 Ra ee Brussels Exhibition. It is obvious that, to obtain the 
HEATED-PISTON ENGINE. desired effect, a long hollow piston is necessary, the 

In perfectly steam-jacketed engines, working economi- | enclosed space being constantly filled by the high-pressure 
cally, at slow or moderate speeds, the inside walls of the | saturated or superheated steam; or, in the case of the 
cylinders only receive the initial heat of the steam at the | steam jackets being distinct from the steam admitted to 
beginning of each stroke, there being in the interval, up the cylinders, with the possibility of superheating the 
till the moment of the following admission of steam at! steam jackets alone, by a very simple and inexpensive 


THE LIEGE EXHIBITION. 


—-—-GIEY/2 
75 


—_— ss i 
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the average temperature of the steam in the cylinder 
during one revolution. 

The experimental study of the system was taken up at 
the works of the Société Anonyme John Cockerill, of 
Seraing, Belgium, by one of its engineers, Monsieur N. 
Francois, and the first practical application of the heated 
piston was made in 1901 upon an old reserve engine 
having one cylinder fitted with Corliss valve gear. This 
engine, as re-modelled, was submitted in 1902 to an 


Heated -Piston Engine 


Liege 


“THe ENGINEER” 
Fig. 1—-LONGITUDINAL SECTION OF HEATED-PISTON ENGINE 


the same end of the cylinder, time sufficient for a drop of | arrangement of the pipe for maintaining the steam | exhaustive series of tests 
temperature in the surfaces having actual contact with | supply to the neutral spaces. A secondary result of | report expressed the opinion 


the steam. 
have no practical importance. 


the inside walls of the cylinders throughout the whole | outside of the cylinder as inside of it, and which, in | loping an average of 107°9 indicated hors r at 
a | revolutions, the average steam consumption per indicated 


stroke with high-pressure steam, of the temperature | consequence, presents, in the usual arrangements, 


delivered by the boiler or re-heating accessories, has been developed surface of some importance for condensation, | horse-power per hour was 16°8 lb., 
| since its temperature can be but little more than half of | pressure being 7°11 lb. The boiler pressure 


expressed several times in past years, and notably by 


by Vincotte, who in. his 
that the results obtained 


In high-speed engines these considerations | piston warming would be the heating also of the piston- | were the finest he had ever observed in a single-expansion 
The desirability of heating | rod which, in reciprocating, passes as much of its time | non-condensing engine. In one trial, with the engine deve- 


rse-power at 1024 


the average cylinder 
was 154°3 lb., 
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and the effective terminal pressure in the cylinder 1:43 |b. 
The average superheat of the steam was about 32 deg. 
Cent. 
was made condensing, and the best result then obtained 
was 12 lb. of steam per metrical indicated horse-power. 
The first engine, specially built for the system by the 


Cockerill firm, was a compound, fitted with Racher valves, | 
and this machine, since it started work at Val-Benoit— | longitudinal 


After these preliminary trials, the same engine | 


with its valve chests and covers, and after the two open 
ends of the cylinders have been pushed into the shorter 
outside cylinder, or jacket, the three parts are bolted 
together at two flanged joints—as shown in the longi- 
tudinal section, Fig. 1. Near the inside extremities of the 


inner cylinders are ribs or seatings for the rigid support 
of the latter in the outer casing, but which seats allow of 
expansion and contraction. 


The great | 


distribution, any condensation water from the jackets 
being carried off through the pockets formed at the top 
and bottom of the valve-chest, the shape of which, 
together with the automatic purge-valves provided, traps 
all water ingress to the cylinder. In the valve liner a 
port corresponds with the large opening in the cylinder 
wall, and lower down, on the opposite side, another port 
connects with the exhaust passage. In the upper half of 
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near Liége-—has been ia operation for over 15,000 hours. 
A second engine was constructed in 1904 for the Société 
de la Vieille Montagne—a cross compound with piston 
valves worked by trip gear, intended for loads of 265 
indicated horse-power, but capable of developing 400 indi- 
cated horse-power. This engine, with steam having an 
initial pressure, on admission, of 135} lb., and a tempera- 
ture of 179°5 deg. Cent., and work- 
ing with 15°7 per cent. average 
cut-off, developed one indicated 
horse-power per 11°2 lb. of steam. 

A third engine has now been built, 
and at present is being exhibited at 
Liége. Its construction will be 
understood by reference to the 
drawings, and to the photographic 
view on page 236. It is a 
cross compound of 300 _horse- 
power, with piston valves and trip 
valve gear. The high-pressure 
cylinder is 143in. diameter, the 
low-pressure cylinder 252in. dia- 
meter, and the piston stroke 29}in. 
The speed is variable from 130 to 
140 revolutions by means of a 
special adjustment on the governor. 
The expansion gear is only con- 
trolled by the governor on the 
high-pressure cylinder, as will be 
observed in the engraving, that of 
the low-pressure being regulated 
by hand—in the Exhibition engine 
—although in the case of installa- 
tions where the variations of load 
are sudden and heavy, the low- 
pressure expansion valves are also 
controlled direct from the governor. 

In the heated piston engine the 
cylinder is over 50 per cent. longer 
than in ordinary engines. It is 
formed of two sections built to- 
gether inside the outer cylinder, 
or jacket, but with an interval 
existing between the two inner 
barrels at the middle, which space 
maintains constant connection between the cylinder and 
the steam jacket. The hollow piston comprises two heads, 
each bolted to the flanges of a central sleeve, the piston 
therefore resembling double-headed piston-valves ; only, 
instead of forming a passage for steam direct to the 
cylinder, the cavity becomes a neutral space constantly 
filled with steam of the pressure and temperature of that 
circulating through the jackets. The total length between | 
the two end faces of the piston is 50 per cent. more than | 
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| volumes to a low figure. 








Fig 2—END VIEW OF HEATED-PISTON ENGINE 


breadth of the pistons and the large bearing area of their 
segments diminish tendency to groove without the em- 
ployment of tail-rods for this purpose. 

The piston-heads are secured to the piston-rod in such 
a way as to prevent the former working loose, and the 
method followed also obviates stresses on the rod from 
reactions on the two inside faces of the piston. The 
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Fig. 3-VALVE GEAR 


piston-rod is screwed into a reinforced part of the sleeve 
or tubular stay, to which latter the heads are bolted, and 
the rear head is, in addition, keyed to the piston-rod. 

The steam distribution is novel, and suitable for high 
pressures and speeds; it, moreover, reduces clearance 
The general arrangement is 
best shown in the end cross section—Fig. 3—and in the end 
elevation, Fig.2. The double valves, of Meyer and Farcot 
types, work in chests that are cast solid with each of the 
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the main valve is milled the steam port, across which 
travels the inner ot expansion valve. The lower half of 
the main valve is contracted for a certain length, the 
annular cavity so formed, outside of the valve, connecting 
the cylinder with the exhaust whenever the valve is 
lifted. In descending the valve-port corresponds with 
the liner opening, and so admits steam from the inside of 
the valve to the cylinder. 

Motion for the valves is obtained from excentrics keyed 
to a countershaft run from bevel gear on the crank shaft. 
The articulation for lifting the main valve spindle will be 
understood from the section. Fixed at the upper 
extremity of the main valve spindle is a cylindrical box 
guided in a bracket sleeve (see perspective view, Fig. 3). 
In this cylindrical box works a small piston screwed to 
the upper extremity of the cut-off valve spindle—that is, 
the more central spindle of the two. When the main 
valve ascends the inner or cut-off valve must follow 
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Fig 4-HIGH AND LOW-PRESSURE DIAGRAMS 


it, for the small piston at the top of this valve 
spindle then rests at the bottom of the cylindrical box. 
In this way the inner valve covers the steam port in the 
outer valve; and further movement of the expansion 
valve and its stem is arrested as follows:—To the mid- 
length of the cut-off valve stem is articulated a lever 
carrying a tappet, which in its ascent becomes locked 
against the case-hardened lip of the trigger lever L, which 
prevents the closing of the expansion valve during the 
following descent of the main valve, until the secondary 
articulation C B, actuated from the excentric sheave, 
causes the pivot arm A to strike the trigger lever. The 
expansion valve spindle, thus released, is projected down- 
wards by the force of a helical spring contained in the 
cylindrical box, and which spriag had been compressed 
against the small piston by the descent of the main valve 
spindle and of the box at its extremity. The rapidity of 


that of the stroke, and the inside length of the cylinder is | cylinder covers. Steam circulates uninterruptedly around | the cut-off is increased by causing the inner or expansion 


6ft. The two sections of the cylinders are cast each one | 


the jackets in passing through the hollow yalves of the 


valve to follow the steam valve down for a certain dis- 
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tance—ready for discharge across the face of the steam ' largely interfered with working operations. No informa- 


port—in compressing a spring, contained in the dash-pot 
D, by the intermediary of the lever pivoted at P—Fig. 3. 
By this arrangement the valves are suited for high piston 
speeds, as the shortest possible travel and minimum 
duration of the movement are thus realised. 

In the case of very early cut-offs—the valve mechanism 
allowing all admissions from 0 to 60 per cent., and in 
maintaining speeds above 120 revolutions—it is necessary 
to set the release gear to act somewhat in advance of the 
return stroke of the piston. The admissions may be 
varied between the limits mentioned without affecting 
the height of drop in the cut-off valve or the duration of 
its movement, which remains practically constant for all 
admissions. 

The governor regulates the moment for the cut-off 
(and therefore the period of expansion) by acting upon a 
crank keyed to the pivot P, so-determining the position 
of the forked lever F B and the position of the lever A B 
in regard to B C, and, consequently, to the excentric. 

This valve mechanism, so far from being complicated, 
may be classed among the simplest of trip-gears, since it 
necessitates no cam, and has only fourteen pivots for the 
admission and eduction at each cylinder end. Moreover, 
all phases of the distribution are regulatable at will, even 
whilst the machine is running. 

The distribution is so designed that the steam-flow 
through the ports does not exceed a speed of 32m. for 
admission and 25 m. for exhaust. 

The clearance volumes exceed very little those usual 
with Corliss valves, these being 2°88 per cent. for the 
high-pressure and 2°6 per cent. for the low-pressure, but 
the small surface of the clearance volumes is certainly re- 
markable; and, considering that surface more than cubic 
content is to be avoided in economical design, this reduc- 
tion very possibly accounts for some part of the steam 
economy realised. The ratio of this surface to that of the 
piston is, for the high-pressure cylinder, 3°40 in front 
and 3°96 behind, and for the low-pressure cylinder, 2°94 
in front and 2°97 behind. 

The receiver between the high-pressure and low-pressure 
cylinders is constituted principally by the voluminous 
steam jacket of the low-pressure cylinder. 

The cylinders, pistons, valves, &c., are of cast iron, as 
usual, and the piston-rods, crossheads, cranks, shafts, and 
bevel wheels are of forged steel. 








SHIPBUILDING IN GERMANY. 


Tue considerable amount of activity which prevails in 
the German shipbuilding industry at the present time 
tends to indicate that this branch has embarked upon a 
fresh era of prosperity, as the tonnage under construc- 
tion or on order for the leading shipping companies 
constitutes a record for that country, to say nothing of 
the contracts in course of execution for the navy. In 
round figures the tonnage of steam and sailing vessels built 
in 1904 by the members of the Association of German 
Shipbuilding Yards amounted to 262,000 gross register 
tons, but this total does not agree with that contained in 
the recently issued annual report of the Association of 
East German Manufacturers. This association states 
that the aggregate output of both classes throughout the 
country was 260,000 tons, or 44,000 tons less than in 
1903. If the latter figures are accepted as correct, and 
it is desired to ascertain the tonnage added to the 
merchant marine in 1904, it will be necessary to deduct 
from the aggregate the tonnage of warships completed, 
as well as that of tugs, lighters, dredgers, &c., which 
scarcely come within the scope of the merchant navy. 
Having taken these particular vessels into consideration, 
the report shows the addition of steamers, totalling 
170,000 tons, as compared with 217,000 tons in 1903, and 
sailing vessels of 2100 tons, as contrasted with 8800 tons 
in the previous year. The large number of small sailing 
vessels built is obviously not included in the latter total, 
on account of their slight individual tonnage. If, then, 
the reduction in the new construction during 1904 is 
unsatisfactory from the German point of view, the open- 
ing of the present year has entirely altered the situation 
of affairs. We thus find at the beginning of 1905 the 
tonnage of steamers in course of building was no less 
than 203,000 tons as compared with 102,000 tons at the 
commencement of 1903, while the figures for sailing 
ships were 8700 tons and 1500 tons respectively. 

If the volume of new construction was less satisfactory 
from the German standpoint in 1904 than in the preced- 
ing year, the builders themselves have no occasion, 
taken altogether, to complain of the financial results 
which attended their activity, although a portion of the 
latter extends to branches other than shipbuilding in 
certain cases. For instance, the Stettin Vulcan Com- 
pany, which was able to distribute a dividend at the 
rate of 14 per cent. in 1903, has succeeded in main- 
taining the same rate for 1904. The Rickmers Com- 
pany also adheres for the past year to the rate of 7 per 
cent. paid in 1903, while the 3 per cent. distributed by 
the Stettin-Oder Company a year ago is being repeated 
for 1904. Two firms, which owing to exceptional circum- 
stances, were unable to pay any dividend in 1903, have 
again returned to the prosperous stage. The first is the 
Bremen Vulean—which, having extinguished its disas- 
trous investment in a Belgian shipbuilding yard, pays 
6 per cent.; and the second is the Howaldt Works Com- 
pany, which distributes 4 per cent., having apparently 
wiped out the losses incurred on a warship contract. 
Coming next to the undertakings which experienced a 
slight set-back in the financial results for 1904, it is to 





be noted that the dividend of the Tecklenborg Company | 


has declined from 12 per cent. in 1903 to 10 per cent. 
last year, that of the Neptun Company from 8 per cent. 
to 74 per cent., and that of the Flensburg Company 
from 11 per cent. to 4 per cent., the reduction in the 
latter case being attributed to labour troubles, which 








tion is available in regard to the Elbing Works of 
the firm of Schichau, which is a private undertak- 
ing, or in respect of the Germania Yard, which 
forms part of the enormous enterprise of the Krupp 
Company. As the financial year of the other principa! 
works has yet to be disclosed to the shareholders, namely, 
for 1904-05, it is impossible to give any figures for that 
year. But for 1903-04, it may be mentioned that the 
Blohm and Voss Company distributed 7 per cent. as 
compared with 9 per cent. in the previous year; the 
Seebeck Company, 5 per cent. as against 10 per cent.; the 
Reiherstieg Company, 10 per cent. in both years; and 
the Weser Company, 5 per cent. as contrasted with 
8 per cent. in 1902-03. It is estimated that eleven of the 
leading firms employ approximately 38,000 workers, and 
seven of the former are builders of warships of one kind 
or another. 

It has already been stated that the present year is a 
record period in regard to the tonnage under construction 
or on order for the principal shipping companies. Some 
of the builders, when recently asked for information as to 
the extent of activity prevailing, either declined to 
vouchsafe particulars or declared they were well employed, 
while others were less reserved and specified the tonnage 
under construction. But the shipping companies them- 
selves have been less reticent, inasmuch as they have, 
generally speaking, afforded information in relation to the 
identity of the builders, the tonnage and names of the 
vessels, and the anticipated time of completion. As the 
only point of interest in this connection relates to 
the volume of new constructions, it may at once be stated 
that twelve shipping companies show a total of 315,000 
tons on order or in course of building. This total is 
exclusive of warships and of smaller vessels for the less 
important shipping companies in Germany. Of the total 
the Hamburg-American Steamship Company is represented 
by 92,000 tons, the North German Lloyd by 72,000 tons, the 
Cosmos Company by 30,000 tons, the Hansa Company 
by 28,000 tons, the German Australian Company by 
21,000 tons, and the East Africa Line by 12,000 tons; 
whilst the balance is accounted for by orders placed by 
six other shipping companies. A large amount of the 
new tonnage owes its origin to the sale of many steamers 
for the purpose of the late war in the Far East. In fact, 
although the age of the steamers belonging to the two 
principal German shipping companies, if not to others, 
does not exceed an average of between six and seven 
years, the war has afforded them an opportunity of bring- 
ing their merchant fleets even more up to date than has 
hitherto been the case. In other instances the new 
tonnage may be attributed to natural expansion of the 
less important companies and the desire to launch forth 
in other directions in order to secure a greater hold upon 
the shipping traffic of the world. The present indica- 
tions, then, betoken prosperity, which will become 
accentuated in the event of the production of a new naval 
shipbuilding programme in Germany and the probable 
receipt of warship orders from Russia; while the develop- 
ment of the German shipbuilding yards, especially of two 
firms whose schemes are at present attracting attention, 
will tend to increase their competitive capabilities in the 
demand for new construction in the future. British 
builders receive few orders from Germany now as com- 
pared with twelve or thirteen years ago, and they may 
expect the business entirely to cease in the near future, 
except where abnormal conditions prevail. 








AMERICAN ENGINEERING NEWS. 





A large factory power station.—At the large new plant of 
the Ingersoll-Sergeant Drill Company for the manufacture of 
rock and coal drills, air compressors, &c., there is a central 
station from which electricity and compressed air are distri- 
buted. The capacity of the power station is 2000 horse-power, 
and it comprises an engine-room 52ft. by 200ft., and boiler-room 
48ft, by 200ft. A railway siding receives the coal wagons, 
which dump their contents into a hopper between the rails, 
from which it flows to a crusher, and is then conveyed to a 
overhead storage bin of 1300 tons capacity. Spouts from the 
bottom of the bin deliver the coal to the mechanical stokers, 
and the ashes are conveyed to a bin over the siding, so that 
they can be delivered into railway wagons. There are ten 
Stirling water-tube boilers of 250 horse-power, burning a 
mixture of 6 parts anthracite to 1 part bituminous slack. 
Draught is supplied by a brick chimney 200ft. high, with 
84ft. flue. There are three cross-compound engines of 450 
horse-power, directly connected to three 300-kilowatt direct- 
current generators running at 100 revolutions and supplying 
current at 240 volts. These engines have cylinders 144in. 
and 36in. diameter, 36in. stroke. An engine of the same 
type, but of 150 horse-power, drives a generator of 100 kilo- 
watts. To supply the compressed air there is one cross- 
compound two-stage compressor, with steam cylinders 12in. 
and 28in., and air cylinders 14}in. and 22}in., all of 42in. 
stroke. Also a smaller cross-compound duplex compressor. 
The larger one has an inter-cooler and after-cooler. At one 
end of the engine-room is a space for testing large com- 
pressors built at the works. The shops are heated by hot 
water, circulated by two centrifugal pumps driven by De 
Laval steam turbines. The steam pipes, air pipes, and 
electric cables are led out from the building in a tunnel, and 
thence distributed through a conduit system. In the shops 
the large tools have individual motors, and the smaller tools 
are grouped. 

Large lake cargo steamer.—Four of the largest steamers on 
the great lakes are being built for the Pittsburg Steamship 
Company, and two of them havealready been launched. The 
William E. Cotey, launched in June, is 570ft. long overall, 
550ft. keel, 56ft. beam, and 31ft. deep. There are no 
stanchions in the Hull, the deck being carried by plate girders 
riveted between the frames, so that there is no obstruction to 
the use of the buckets and machinery in unloading the ore 
or coal. The sides of the hold are vertical to within 9ft. of 
the top of the tank or double bottom, and then slope inward 
to facilitate the handling of the ore. The water bottom is 
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5ft, 6in. deep, and the hollow sides to 9ft. above the bottom 
are also used for water ballast, giving a total capacity of 8500 
tons. There are thirty-four cargo hatches, 12ft. between 
centres, and the hatch covers are operated mechanically 
being opened or closed from a central station. These ships 
are designed for a carrying capacity of 10,000 tons, but can 
exceed this, and the first one built—the E. H. Gary—has 
carried 12,000 tons of ore, 2240 lb. to the ton. The engine; 
and boilers are at the extreme stern. Triple expansion 
engines are used with cylinders 24in., 39in., and 65in 
diameter, and 42in. stroke. Steam issupplied by two Scotc); 
boilers, 15ft. 6in. diameter and 11ft. Gin. long. They carry 
170 1b. pressure, and are fitted with Ellis-Maves induced 
draught system. The officers’ and crew’s quarters are jn 
deck houses, and thereisa large high pilot-house or wheel-house 
on the forecastle. With this arrangement of quarters and 
engines, the hull is mainly one huge box, from which the ore 
can be handled with great rapidity by the automatic unload- 
ing machinery used at the large lake ports. The steamship 
company operates sixty-nine steamers and forty-three stee| 
barges. 

Machinery for maintenance of way.—The annual report of 
the American Association of Roadmasters—or permanent 
way inspectors—contains a paper by E. E. R. Tratman on 
maintenance expenses and necessary improvements to put 
the permanent way in proper relation to the weight and 
speed of trains. An interesting part of this paper discusses 
the use of machinery in maintenance work. (1) Handling 
rails: Several railways are using portable pneumatic hoists 
for loading rails, sleepers, crossings, &c., on to the cars 
or unloading tbem along the line, (2) Distributing ballast : 
Material for ballasting, for widening embankments, &c., is 
handled in two ways. First, it is loaded on platform or low- 
sided wagons with removable sides and no ends, and is 
unloaded by a plough hauled along the train by a cable 
attached to a winding engine on the wagon next to the 
tender. ‘Secondly, it is dropped from hopper wagons and 
levelled off by a plough or scraper under the brake van at the 
rear of the train. (3) Setting spikes and base plates: Experi- 
ments have been made with the machines for driving dog spikes 
and screw spikes, and there are several devices for setting 
base plates in position, and driving their flanges into the 
sleeper, so that the plates become practically a part of the 
sleeper. (4) Packing ballast: An electric packing device has 
been used, and also a pneumatic system for blowing fine 
crushed stone to fill voids when sleepers are raised to position. 
(5) Laying permanent way: These machines are extensively 
used, and consist of different methods of mechanically con- 
veying sleepers, rails, and fastenings from the supply wagons 
to the head of the train, where the platelayers set them in 
position. (6) Ditching: Various styles of machines, with 
scoops or buckets, are used on a number of railways, and are 
much more economical than hand-labour where large pieces 
of work have to be done. (7) Shouldering : These machines 
are like heavy platform wagons with hinged wings on one or 
both sides, the wings being fitted with ploughs or mould 
boards of different sbape. When the wing is swung out and 
braced against the underframe the wagon is hauled over the 
line, trimming the ballast slopes and the ditches to proper 
form, (8) Spreaders: These are similar to the above, and 
are used to spread and level ballast, earth, &c., for lines 
parallel to the one on which the machineruns. Theyare used 
in building yards, widening embankments, laying extra lines. 
&c. (9) Killing weeds: Machines for burning or otherwise 
destroying weeds are in use to some extent, and often save 
much wearisome work. 








DOCKYARD NOTES. 


Tue Hohenzollern, which, incidentally, has the reputation 
of being the ugliest ship in the world, is destined in 1907 to 
cease from carrying the Kaiser and his fortunes. A new 
imperial German yacht has just been laid down, and the 
Hohenzollern is to be made into a hospital ship. 








Ir is stated that the new German battleships of the “S”’ 
class of 16,000 tons odd will be 443ft. long, 78#ft. broad, and 
27ft. mean draught. The armament will be eight 1lin. 40- 
calibre guns, disposed as the big guns in the King Edward, 
and a dozen guns of 7°6in. calibre in the main deck battery. 
The speed will be 19°5 knots. 





Four torpedo boats of the Ophir class have been laid down 
in Holland. 





Tue ex-Russian warships Poltava, Peresviet, and Bayan 
have been raised at Port Arthur and have now reached 
Japan. The Poltava has been re-named Tango, 





Ir has been found that the United States destroyer of the 
Decatur class, which were nominally able to do 3300 miles at 
10 knots, can actually do 2700 at 8 knots. This is a good 
deal better than the actual ‘‘ distance that can be steamed at 
10 knots ’’ of many warships. 





Dvurrnc a squall on Sunday the battleship Dominion broke 
adrift and narrowly missed the Royal yacht. A private 
yacht was somewhat injured before the battleship amok 
could be restrained. 





Tux Doris, late of the Atlantic Fleet, has arrived home, 
and has been transferred to the Reserve Fleet. Her place in 
the Atlantic Squadron will be taken by the Arrogant, which 
has recently had her boilers re-tubed and been given a general 
engine-room re-fit. 





Tux Pioneer, of the ‘‘ P”’ class, is going to the Australian 
Station as drill ship for naval reserves. 


Tue French cruiser Isly, which recently arrived at 
Rochefort to be re-boilered, is, we understand, to be provided 
with Niclausse generators. 








Tur engineer of the Manchester Ship Canal has inti- 
mated to the Warrington borough surveyor that the company in- 
tends to proceed forthwith with the new works on the Mersey at 
Warrington, authorised by the company’s Act of 1904. This Act 
empowers the company, among other things, to put a dam across 
and divert the river—a scheme which is intended to keep the- 
channel at a specified depth, and meet an obligation which they 
have found it impossible to do by means of dredging. 
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RAILWAY MATTERS. 
Tere was a profit of £800 on the working of the 


.kburn municipal tramways forthe past quarter, compared with 
~~ of £400 in the corresponding quarter of 1904, 


We learn from a consular report that the Brazilian 
Government are calling for tenders for the construction of a railway 
to connect the rivers Madeira and Mamoré, in order to avoid the 
rapids and cataracts over a distance of about 270 miles, 


Tye experimental motor-train service tried by the 
South-Eastern and Chatham Railways on the Sheppey branch has 
proved so successful that it has been decided to place them on 
other branches, and six new trains are being constructed for this 
purpose at the Ashford works, 


A recent telegram from Sierra Leone says :— 
“The last section of the Sierra Leone railway extension, from Bo 
to Baiima, a distance of 84 miles, including a bridge over the Moa 
River, 633ft. long, was opened on the 23rd. The whole length of 
the line, 220 miles, is now open, and the men employed on its con- 
struction have left for England.” 


Carron Colville swing bridge, which carries the Great 
Eastern Railway Company’s main line from London by way of 
Beccles into Lowestoft, subsided slightly on Saturday morning, so 
that it could not be properly closed, Traffic to Lowestoft was 
diverted round Haddiscoe Junction, entailing a delay of some ten 
minutes. A new bridge is in course of construction, 


A new article, known as “ Boardite,” has recently been 
introduced for railway carriage wheel centres in place of teak seg- 
ments. ‘The material has been proved, on test, to be two and a-half 
times the strength of teak, and is not affected by fire or water. 
Its trial on the Great Western has been so satisfactory that an order 
has beer: given to the manufacturers, The material is also used for 
platform trucks. 


Accorp1nG to the Electrical World of New York, the 
subway division of the inter-borough transit system of New York 
earned, for the June quarter, £269,962, and from October 27th to 
June 30th no less than £725,595, with expenses of £370,071. This 
is a striking demonstration of the ability of electricity to reclaim 
Jos travel and develop new, for under the steam régime the Man- 
hattan Elevated was losing money. 


Bruton has, says the Standard, just lost by death its 
oldest inhabitant, Mr. William Elderkin, who had attained the 
ripe age of ninety-one years. Mr. Elderkin assisted as a con- 
tractor in the construction of the Great Western Railway between 
Radstock and Frome, and Westbury and Weymouth working under 
Brunel, the great engineer. Except for partial blindness, Mr, 
Elderkin possessed his full faculties to the end. 


We understand that Sir William Arrol and Co., 
Limited, of Dalmarnock Ironworks, Glasgow, have received an 
order from the Egyptian authorities for the construction of seven 
additional bridges of 150ft. span for the London railway. The 
firm are at present completing the large order formerly received 
for as many as forty-two bridges, several of them also of 150ft. 
span. The completion of the whole of the bridges is being pushed 
forward with great urgency. 


Tue total number of casualties to persons on the 
United States railways for the year ended June 30th, 1904, was 
94,201, of which 10,046 represented the number of persons killed 
and 84,155 the number injured. The number of passengers killed 
in the course of the year 1904 was 441 and the number injured 
9111. Inthe previous year 355 passengers were killed and 8231 
injured. The total number of persons, other than employés and 
passengers, killed was 5973, injured 7977. 


Tur second of the two tubes which are being constructed 
under the Hudson River by the New York and Jersey Reilroad 
Company will be completed in a few weeks, so far as the actual 
boring is concerned, The northern tube was completed in March, 
1905. It is expected that trains will be running from Jergey City 
to the termina! at Christopher and Morton streets, New York, in 
the spring of 1906, and eighteen months later the extension under 
Sixth-avenue to Thirty-third-street will be ready for service. 


A LITTLE more than 50 per cent. of the railways in 
Chile are owned and worked by the Government. The latest avail- 
able statistics on the subject show that the aggregate mileage of 
railways in the Republic is 3206 miles, 1698 miles of which are 
Government property, and 1508 miles owned by corporations and 
individuals. The equipment of the railways in Chile, especially 
the locomotives and rolling stock of all kinds, is unsatisfactory, 
much of it being in a condition that renders it unfit for service. 


Tue construction of the second division of the Pan- 
American Railroad road is being pushed forward. The division 
rons from the town of Jalisco to the-Guatemalan frontier, near 
Tapachula, about 200 miles. The grade is practically completed, 
and track is being laid at the rate of a kilometre a day. The first 
division, which rans from San Geronimo, a station on the National 
Tehauntepec Railroad, to Jalisco. a distance of about 200 kiloms., 
or 124 miles, is completed, and has been in operation for several 
months, ‘ 


Tue North London and Lancashire and Yorkshire 
tailway Companies have both had automatic booking machines 
successfully in use, and a similar experiment with the ‘‘ penny- 
in-the-slot”” system has just been tried by the directors of the 
London and North-Western Railway Company, at their Willesden 
Jznction Station, for the twopenny journey between Willesden 
and Uxbridge Road. In the high-level hall at Willesden Junction 
there are two ticket-serving ‘‘ penny-in-the-slot” machines, which 
date and deliver 2d. tickets, 


Tue administration report on the railways in India for 
the year 1904 shows that, with an addition of 621 miles to the 
mileage opened, the gross earnings increased by 364 lakhs of 
rupees, Additional working expenses absorbed 166 lakhs, and the 
net earnings thus showed an increase of 198 lakhs; the return on 
capital outlay was nearly 6 per cent., an improvement of about 
4 per cent. on the yield in 1903, The financial result of the work- 
ing of the State and guaranteed railways was a net gain to the 
State of 263 lakhs, the largest yet obtained in any year, 


Tue first steps have, says the Times Engineering Sup- 
plement, been taken by the managers of the Austrian State 
tailways to electrify a large section of the system. This consists 
of a scheme for the introduction of electric traction on the 
Upper Austrian, Salzburg, Tyrolese and other Alpine lines, as also 
on the Tauern Railway, now in course of construction, of which 
mention has recently been made, For this purpose the abundant 
and ample water-power in the Alpine regions has been secured by 
the railway authorities, as also on the river Salza, near Golling, in 
the Salzburg area, 


Tue London, Brighton, and South Coast Railway 
Company has this wee< started a new motor train service between 
Brighton and Worthing. The motor train consists of two long 
coaches connected by a covered-in vestibule, and it is drawn by a 
locomotive of the small ‘‘ terrier” type. There is only one class, 
and the company has issued a special time-table giving a list of 
fares, and a small map of the route showing the various inter- 
mediate stopping places. These will be known as halts, and will 
be at Holland-road, Dyke Junction, Fisher-gate, and Ham-bridge. 
All the ordinary stations between the two towns are also called at, 
so that exceptional facilities are given to residents along the route. 





NOTES AND MEMORANDA. 


Eneuisu shipbuilders last month put inte the water 
47 vessels, of about 109,773 tons gross, against 22 vessels, of 80,855 
tons gross, in July, and 22 vessels, of 51,782 tons gross, in August 
last year, 


Durine last month Scotch shipbuilders launched 
30 vessels, of about 62,042 tons gross, which compares with 
16 vessels, of 22,124 tons, in July, and 25 vessels, of 32,151 tons 
gross, in August last year. . 


In a recent test of a Kruppised armour plate at Sandy 
Hook proving grounds, an Isham shell, which contained 177 lb. of 
dynamite, was fired from a 12in. gun at a distance of 500ft. from 
the target. The latter was driven backward a few inches by the 
shock, but was uninjured, aside from a [2in, dent in the face, 


A sTaTEMENT of the progress of the mineral industry of 
New South Wales shows that the quantity and value of the gold 
won during the half-year ended June, 1905, were 111,869 oz. fine 
and £475,189 respectively. The value of the silver, copper, tin, 
and coal exported during the same period was £2,243,876. These 
figures indicate a net increase for the half-year of £205,104. The 
exports of silver, silver-lead, &c., show an increase in value of 
£255,478, 


Tus French Minister of Marine has estimated the cost 
of the French cruiser A 15, which is to be laid down at Brest next 
year, at £1,316,000, of which only £108,120 is to be asked for during 
that year. Le Yacht considers this estimate far too low for a war- 
ship of about 18,000 tons built in France. The battleship Démo- 
cratie, which will have a smaller displacement, has already cost 
£1,440,000, and £1,680,000 would not be too high an estimate for 
the new cruiser, 


THE increase in speed of testing steel is one means of 
increasing the capacity of a laboratory, but it is an important 
question what relation the speed bears to the results obtained. A 
committee of the American Society for Testing Materials was 
appointed to investigate this matter, and on the basis of a number 
of tests it reported that for the commercial testing of metal of 0-45 
per cent, carbon, or less, aspeed of 6in. per minute does not affect 
the reliability of the results. 


Tue Society of Motor Manufacturers and Traders has 
voted a sum of £500 to the legislative fund of the joint committee 
of the Automobile Club and the Motor Union appointed to prepare 
evidence for the purposes of the Royal Commission on the Motor 
Car Acts. In addition to this the society is bearing, without out- 
side assistance, the whole of the very considerable expense in 
obtaining trade statistics which will be used in evidence to be given 
by the society itself before the Commission. 


THE population of Japan properis estimated at 47,812,702 
for the present year, and that of the island of Formosa at 3,059,235 
—a total population of 50,871,937. Inthe Post-office Savings Banks 
last March there were deposits to the value of close upon 41,000,000 yen 
—an increase of 1,000,000 yen over the preceding month, and the 
highest amount everstanding to the credit of depositors. In March of 
1904 the Post-office Savings Bank deposits totalled 31,011,014 yen, 
or nearly 10,000,000 yen less than at the same period of this 
year. 


Tue director of the botanic gardens at Para, Brazil, 
reports, in the bulletin of the Pard Museum, that it has been 
recently discovered, by a person unconnected with the production 
of rubber, that a latex obtained from a tree entirely different from 
the ‘‘ Heveas” has been employed not only to adulterate rubber, 
but even in some cases to replace it altogether. Experienced 
estate owners believe the substitute to be slightly less elastic than 
the genuine article. It seems that the great demand has led to the 
practice for some years past. 


THE total export of copper ores from Chile last year 
was 4092-5 tons, as compared with 5339 tons in 1903. There was 
a falling off in the export to the United Kingdom, France, and 
Germany, and an increase to the United Kingdom or Continent, 
United States, and Belgium. There was a decrease in the ship- 
ments of fine copper from Chile to the amount of 824-8 tons, the 
total export being 30,229 tons, as compared with 31,053-6 tons ; 
25,297 tons of bar copper were exported, of which amount 15,603 
tons went to the United Kingdom. 


Tue Russian Government having sanctioned the use of 
spirit for illuminating, heating, and other practical purposes, after 
it has been denaturated, there is presented a splendid opening for 
lamps to burn spirit instead of petroleum, according to the British 
Consul at Kieff. Such lamps have been imported from Germany, 
but are not yet quite perfect. There is also a wide field open for 
the development for small-sized stationary engines, traction motors 
and motor cars using denaturated spirit as fuel, Nearly every 
fairly-sized estate owns its own distillery. 


For the Auto Cycle Club’s consumption trial, which 
was held over a 57 miles course from Thames Ditton to Hindhead 
and back on Saturday, there were eight starters. The event 
resulted in a win for a 2} horse-power Minerva, which consumed 
only 77 0z. of petrol. A 3 horse-power N.S.U. was second with 
840z. The next lowest consumption was 88 oz., by a 2} horse- 
power Bat, but on taking into account the combined weight of the 
bicycles and riders this machine was placed fourth. Third place 
was taken by the 3} horse-power Rex, which consumed 91 oz. 


At a recent meeting of the American Society for Test- 
ing Materials Prof. Woolson presented a paper showing the results 
of laboratory experiments made to determine the effect of heat 
upon the strength of concrete. Cubes of limestone and trap rock 
concretes of 1800 lb. per square inch compressive strength had 
this strength reduced to 800 1b. at 1750 deg. Fah. for the limestone, 
and 500 lb. at 2250 deg. for the trap rock. Of course, these results 
would not obtain in large masses of concrete owing to its low con- 
ductivity, and Mr. Woolson’s records show that it takes four hours 
to raise the temperature of concrete 3in. from the surface to 
750 deg. 

THE necessity of ample air and good circulation in drying 
is emphasised by a statement made at a recent meeting of the 
American Society of Heating and Ventilating Engineers :—‘‘ The 
philosophy of drying or evaporating moisture by heating air rests 
upon the fact that the capacity of air for moisture is rapidly 
increased by rise in temperature. If air at 52 deg. is heated to 
72 deg. its capacity for moisture is doubled and is four times what 
it was at 32 deg. For each 15 lb. of water required to be evapor- 
ated per hour in a drying room 1 horse-power of boiler, 130 square 
feet of steam pipe, and 14,000 cubic feet of air are required under 
good conditions,” 


A roap test of two motor vehicles of the Vedrine type 
was recently carried out from Paris to Trouville, says Le Locomotion 
Automobile. Both vehicles, thé one a cab weighing 34761b., the 
other a landau with four seats weighing 39601b., left Paris at 
7 am, punctually, and the cab reached Trouville at 6.7 p.m., the 
heavier landau being forty-four minutes later. The average speed 
for the latter was thus 16-77 miles per hour, while the cab travelled 
at an average rate of 20-5 miles per hour. Ineach case the motive 
power was furnished by Agathos accumulators, those in the cab 
weighing 15101b., with an estimated capacity of 250 horse-power, 
while the ones used for the landau weighed 12321b., with a 
capacity of 210 ampére-hours. ‘Ihe cab is said to be capable of 
running at the rate of about 28 miles an hour. In neither case 
were the accumulators exhausted at the finish of the sections from 
Paris to Evreux, and from Evreux to Trouville, 





MISCELLANEA. 


ARRANGEMENTS are being made for a competitive 
exhibition in Germany in October of motor wagons and motor 
omnibuses, 


THE immediate future of tte Brazilian rubber industry 
is exceedingly encouraging, so much so that a period of general 
commercial prosperity seems to be assured for several years to 
come. 


TuE Times correspondent at St. Petersburg states that 
the three battleships, Andrei Pervosvanni, Imperator Pavel, and 
Ivan Zlatoust, cannot be completed because the engines are too 
big for the hulls, 


Ar Middlewich Inspector Fawcett, of the Local Govern- 
ment Board, last week held an inquiry into an application by the 
Urban Council to borrow £5200 for purposes of sewage disposal. 
There was no opposition. The work has been pressed upon the 
authority by the County Council, who have threatened to take 
proceedings against the Urban Council under the Rivers Pollution 
Act. 


At the Greencroft Mill, Hyde, a new steam turbine, 
the first of its kind to be used in Hyde, bas been installed. The 
mill is one of the oldest in the Hyde district. The beam of the 
old engine, which ran up to a week or two ago, had been in use 
for a hundred years, The crank shaft of the old engine made 
thirty revolutions a minute. The turbine shaft makes 10,500 
revolutions a minute, 


One of the clauses of the new Motor Act of Hol- 
land states :—‘‘ Drivers of mechanical vehicles shall regulate 
their speed with due regard to the road traversed, and to the 
traffic thereon, They shall be responsible for all and any accident 
due to such speed should they be unable to pull up in time.” 
Such a clause in the Motor Car Act of this country would be wel- 
comed by all rational users of the motor car. 


It is early yet to form a reasonable estimate of what 
effect the conclusion of the war in the East will have on the ship- 
building industry, but according to the Times, it is reported 
that the Nippon Yusen Kaisha, or Japanese Steam Navigation 
Company, have already approached Clyde shipbuilders asking 
tenders to specification for eight new steamers for their several 
lines. Most of the present liners of this company were built on the 
Clyde. There have also been some irquiries for second-hand 
steamers for immediate delivery, supposed to be for the coasting 
trade of Japan. 


In consequence of there being a doubt as to whether 
the 40ft. racing boats representing Great Britain at the Inter- 
national Cup races at Arcachon will be back in time for the racing 
given by the British Motor Boat Club on 20th and 21st September 
for the Motorist and Traveller Challenge and other cups, the date 
has been altered to 28th and 29th September. The races post- 
poned from the 10th August will be held on the 30th September, 
thus making a three days’ meeting which should prove highly 
interesting, and a brilliant conclusion to the season. A medal will 
probably be given for the flying mile championship. 


ATTENTION is directed by the Engineering and Mining 
Journal of New York to a new development in mining which has 
not been generally noticed, namely, the working of alluvial tin 
deposits by dredging in the same manner as that followed in the 
case of gold-bearing gravel. In New South Wales the dredging 
for tin ore has become an established practice. In 1904 there were 
seven dredges in operation, which obtained 319 tons of tin ore 
valued at £26,000. The successful development of this practice 
in New South Wales suggests that it might possibly be applied 
with advantage in the Straits Settlements and elsewhere. 


Ir is satisfactory to note that in the foreign trade 
British shipping has increased by 14 ships and 83,229 tons, and 
easily holds first rank in both steam and sail, says the British 
Consul at Chile. In steam, out of a total of 360 ships aggregating 
871,073 tons, no less than 204 ships were British, representing 
499,162 tons, say, 57 per cent. of the total tonnage. In sail, 71 
ships were British, with 111,841 tons out of a total of 132 vessels 
representing 214,115 tons, or, say, 52 per cent. of the sailing 
tonnage. Germany comes next on the list with 87 steamers and 
87 sailing vessels, representing 248,012 tons and 70,922 tons 
respectively. 


THE manufacture of peat fuel has of late years received 
increased attention in Sweden, and has enjoyed the care of both 
Government and Parliament, who for the purpose of encouraging 
and furthering the industry have granted very considerable sums. 
At the same time the interest in this industry has become general, 
and new peat factories have been established in different parts of 
the country. While the present high rates of carriage prevail peat 
cannot possibly compete with other fuel, says the British Consul at 
Gothenburg, except in the immediate vicinity of the place of pro- 
duction, and this will certainly act disadvantageously towards a 
more general adoption of this otherwise excellent fuel. 


THE cost of the lighting, cleansing, and repairing of 
London Bridge in 1904 was £1199, of Blackfriars Bridge-£2914, 
and of Southwark Bridge £1066. A sum of £15,814 was expended 
in the maintenance of the Tower Bridge, in which was included 
an item of over £1600, the cost of the hire for fifty-six weeks of a 
steam tug to assist vessels past the bridge. In connection with 
the proposed widening of Southwark Bridge, £2100 was spent in 
parliamentary expenses, and £70 for taking statistics of the traffic 
over London, Blackfriars, Southwark, and the Tower bridges. The 
total expenditure in connection with the proposal was £2770. A 
sum of £2000 was paid to the police for watiching the four bridges 
during the year. 


AFTER many years the work of providing the borough 
of Tynemouth with an adequate water supply is approaching 
completion. An embankment is being built across the valley of 
the river Font, among the Rothbury Hills, and a reservoir will 
thus be formed 14 mile in length, covering an area of 87 acres. 
Draining a watershed of 7400 acres, over which the average rain- 
fall for the last seven years has been 36in., the reservoir will 
eventually hold 720,000,000 gals. of water. The average daily flow 
of the Font is 7,666,000 gals., and the quantity required to meet 
the daily consumption in Tynemouth is 3,725,000 gals., so that 
there will be a large surplus from which to supply neighbouring 
authorities who may desire to participate in the benefits of the 
scheme. There are five filter beds already constructed, and three 
more have to be made adjoining the reservoir. After being 
purified the water is carried to the borough, 244 miles away, by a 
gravitation main 18in. diameter. 


An expeditious repair of the engines of the White Star 
liner Majestic has just been carried out by Messrs. David Rollo 
and Sons. This vessel on her last voyage to New York met with a 
rather serious accident in her starboard engine-room, and on 
examination it proved that the cylinder column and bed-plate of 
the intermediate-pressure engine were practically destroyed. It 
was decided to bring the ship back to Liverpool after partial 
repairs, and the disabled engine was thrown out of commission and 
the machinery on the starboard side worked as a high-pressure 
compound. On July 11th Messrs. Rollo and Sons obtained the 
order from Mr. Ismay to commence the repair work on promising 
a trial of the engines on August 26th. By dint of continuous and 
never-ceasing work the operation—meaning as it did the casting 
of more than 45 tons of machinery and the complete fitting of the 
new engine on the steamer—were satisfactorily performed, so as to 
enable the Majestic to sail on Wednesday, August 30th. 
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TO CORRESPONDENTS. 


s7 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be t of communications which do not comply with these 
instructions, 

sa All letters intended for insertion in Tam Encivume, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 

wi can be of anonymous communications. 

7 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. A. B.—See Neilson’s ‘‘ The Steam Turbine,” published by Longman’s. 

O1..—To secure a satisfactory flame it appears to be necessary to present 
some obstacle in the path of the gas. Frequently part of the vaporiser 
is used for the purpose. With lighter oils the necessity disappears. 

H. 8. N. (Limerick).—None of the text-books describe many different 
types of boilers, but in books on plumbing you will find some account 
of a few leading types and the methods of fixing them. Porsibly you 
will find what you want ia Dye’s “Treatise on Steam Heating,” 
published by Spons. 

A. F.—The question cannot be answered off-hand. Shafts which are 
forged hollow are as durable. if not more durable, than solid shafts. 
For the stress that crank shafts have to resist, if the ratio between the 
outside ard inside diameter does not exceed -5, there is no great 
difference between the strengths, but weight for weight a hollow shaft 
is stronger than a solid one. 

H. E. (New Orleans). We recall seeing a brief description of a system 
of felling trees by a wire heated electrically some time ago, but are 
unable to give you any information about it. It is difficult to imagine 
that it would be more effective than sawing. Platinum wire is men- 
tioned because it has a very high melting point, and no cheaper wire 
could replace it if it is necessary to use it white hot. 

Sprincs.—(1) We would not venture to answer this question without a 
thorough examination of the ground. Why not consolidate the rocks 
with cement-concrete? 2. (a) There is no reason that we can see, 
without examination, why the pit should not be reasonably reduced. 
(6) If the cut is satisfactory without lining, why trouble to line it? 
Have the water examiued if it is for drinking purposes. The bubbles 
may be produced by decaying organic matter, and render the water 
unfit for drinking. If so the cut and all other parts must be lined. 
Test the water also where it leaves the rock. You are strongly advised 
to secure the services of an experieuced engineer before commencing 
the works, 








@BETINGS NEXT WEEK, 


Tas Junior InstTiTuTION oF ENoingERs.—Saturday, September 16th, 
at 2.15 p.m. Visit to the Staines Reservoirs Communication Works, 
Kempton Park. 
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THE WITHAM ACCIDENT. 


A TERRIBLE accident occurred on the Great 
Eastern Railway at Witham Junction on Friday, 
the 1st instant. The 9.27 a.m. express from Liver- 
pool-street reached Chelmsford at 10.17, and about 
twenty minutes afterwards, while running at over 
50 miles an hour, it parted in two in Witham 
Station, and all the coaches left the road. Eleven 
persons were killed on the spot and forty-four 
injured. The train consisted of fourteen coaches, 
the three last of which would have been slipped at 
Mark’s Tey. The coupling between the fourth and 
fifth coaches parted, and the fifth climbed on to the 
platform, wrecked all the buildings on it, and killed 
a porter. The sixth coach upset completely, and 
the weight of the underframe and bogies crushed in 
the roof and sides. In this coach eleven persons 
were killed. The engine and tender kept the rails, 
dragging after them four coaches all off the line. 
The last of the four upset and ruptured the com- 
pressed gas cylinder. The gas caught fire and the 
carriage was burned to ashes. There was oaly one 
passenger in it, and he escaped unhurt. These are 
the general facts so far as they have been learned. 

What was the cause of the derailment remains 
to be ascertained, and we shall not be at all sur- 
prised if it never is discovered. As the engine and 
tender kept the road they are so far not implicated ; 
no question can arise about tanks or the surging 
of water; nor have we anything to do with 
curves, as the line is practically straight and 
nearly level. Witham is a junction for two 
lines, one on the down side turning off to the left, 
and uniting Witham, Braintree, Dunmow, and 
several smaller places, with the Cambridge line at 
Bishops Stortford. The other is the Maldon branch 
turning off to the right from the up side. On the 
main roads there are no facing points, the cruss- 
over roads being arranged with trailing points. It 
has been said that the cause of the accident was 
the breakage of a steel crossing or frog. About 
this we have no information. None of the wheels 
or axles were broken. It is not known why the 
coaches in front of the broken coupling were thrown 
off the road. They fouled the up line, turning 
to the right, while the remaining portion of the 
train was flung to the left. The eighth, ninth, 
tenth, and eleventh vehicles had their ends badly 


injured. The last three coaches suffered very little 
indeed. In all this we have very little on which 
to base a theory. All that seems to be certain is 
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that a guard’s van near the front of the train 


jumped the track, and dragged other vehicles with 
it off the road; but it may yet be found that the 
accident originated with one of the coaches near 
the engine. The official statement of the company 
is to the effect that the train probably ran off at 
a crossing. But this does not help us much. We 
can only ask, Why at a crossing? There were no 
facing points to split, nor could any change be 
made while the train was running which would 
have divided it—a fruitful source of accident until 
the locking bar was introduced. The crossing was, 
we understand, made in the usual .way, with two 
splayed rails and a V between them; short guard 
rails being provided. It will generally be found 
that the flange strikes the inside of the splayed rail 
as it leaves the V. There is of necessity a con- 
siderable gap which the wheel has, so to speak, to 
jump. All this means that the steel rails at a 
crossing are subject to a good deal of hammering 
and impact, and it may very well be that they are 
thus rendered brittle. In short, we have here a 
development of the modern theory of steel as set 
forth by Arnold and others. The rail at the crossing 
would be rendered brittle, and might be broken. 
We do not, of course, put this forward as an ex- 
planation of the derailment ; but it is one of various 
explanations which suggest themselves. 

As a matter of course questions will be asked as 
to the quality of the road, and the answer must be 
that, judged by highest standard, it will be found 
wanting. The Eastern Counties Railway was a very 
inferiur line at first, and the expenditure of 
large sums upon it since it became the Great 
Eastern has done nothing more than improve it; it 
has not rendered it perfect. There are large portions 
of the system which could not be better, but the 
Colchester line has not yet reached the standard of 
excellence. The coaches all rock and roll when 
speed gets up, and just one roll too much may 
account for an occurrence which we all deplore. 
Our regret will be sharpened if the Witham accident 
has to be added to the list of derailments which 
have never yet been satisfactorily explained. 


THE EXPLOSION ON BOARD THE BENNINGTON. 


In another place we publish the finding of the 
Court of Inquiry appointed to investigate the cir- 
cumstances of the explosion which took place in 
San Diego Harbour, while steam was being got 
up on board the United States gunboat Bennington, 
by which over sixty- persons were killed. According 
to the original report, the explosion was one of 
exceptional violence. We now know that there 
was nothing exceptional about it. The hull of the 
ship is almost uninjured, and deaths were mainly 
the result of scalds brought about by the bursting 
of steam pipes and connections. The Bennington 
is an aged boat, and her Scotch boilers were no less 
than fourteen years old, but in fair condition. The 
explosion was caused in a very simple way. A fire- 
man was told to close an air escape valve on one of 
the boilers. Instead, by mistake, he shut a cock 
on a steam gauge. The men in the fire-room, 
finding, as they thought, that no steam was being 
made in this boiler, fired as hard as they could. 
Then one of the lower furnaces collapsed, the boiler 
was forced out of its saddles, and struck another 
and forced it also from its saddles. This boiler did 
not explode, but the whole system of steam pipes 
being smashed, the engine and _boiler-rooms 
were flooded with steam and boiling water, with 
the result already stated. 

It must be kept in mind that all those who could 
give accurate information as to what really took 
place were killed, and much of the evidence avail- 
able to the Court is either hearsay or based on 
assumption. One point is worth making here. 
How is it that the air cock being left open, steam 
was not seen issuing from it with violence, thus 
directing attention to what was going on in the 
boiler? Is it certain that a mistake was made, or 
may it not be possible that the failure of the gauge 
to indicate was due to some other cause? All the 
statements which have reached this country go to 
show that gross carelessness prevailed on board. 
The Bennington had not been used for several 
months, the easing gear for her safety valves was 
out of order, and it is held that they stuck. But 
each of the four boilers was provided with a 
“sentinel valve.”’ This is a little valve, an inch 
or less in diameter, fitted on the boiler front, and 
loaded to a couple of pounds more than the main 
valves. If this begins to blow off, it at once warns 
those on watch in the stokehold that something is 
going wrong, and steps can be then taken to reduce 
the pressure. But it seems that the Bennington 
sentinel valves stuck fast just as firmly as the main 
valves. It is not easy to understand the state of 
mind of men who saw one boiler out of four 
apparently makirg no steam at all, while the 





pressure was rising rapidly in the others, and yet 
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could not perceive that something must be wrong. 
The instinct of an experienced marine engineer 
would have sufficed to prevent a catastrophe. But 
it appears that there was no one of experience on 
board. 

We are not surprised that the United States 
Army and Navy Journal makes the catastrophe a 
text for a sermon on the defects and failures of the 
new system of training men to take either the deck 
or the engine-room equally well. The subject has 
already been discussed at great length in our own 
pages. Experience has demonstrated at the other 
side of the Atlantic that the executive, military or 
deck officer leads a far more pleasant life on the 
whole than does the engineer; and the result is just 
what is to be expected while human nature is what 
itis. Plenty of deck officers can be obtained and 
but few engineers; in fact, it is beginning at last to 
be understood that, while many men might be 
obtained if engineering was just what they imagine 
it to be, very few love mechanics and engines and 
boilers for their own sakes. In a word, the ideal 
young man with a soul devoted to mechanism seems 
to have no existence outside certain books and the 
dreams of fond parents. It remains to be seen 
what our own system of training will produce. 
We hope something more satisfactory than the 
result in America. 

Our contemporary is extremely outspoken. 
“Thanks to the future policy which, through the 
Personnel Act, effaced the Engineer Corps by 
amalgamating its members with the line of the 
Navy, there has been a steady shrinkage in the 
number of capable officers trained and available for 
engineering duty.” It is pointed out that the 
whole care of the Bennington’s machinery and 
boilers fell upon one young man, instead of on three 
experienced engineers who preceded him under the 
old system. Our contemporary continues—“ On 
the face of the report of the Court of Inquiry, 
Ensign Wade is the victim of his own neglect of 
duty. But he is also the victim of a pernicious 
system under which we have gone ahead building 
costly ships without providing the officers required 
to handle them. The responsibility for that system 
rests upon Congress.” As it is probable that Ensign 
Wade will be tried by court-martial, the last word 
remains to be said. The explosion was in all 
respects deplorable; but the interest which it 
excites is no longer scientific. It turns now on the 
efficiency of a system of training engineers which is 
no doubt revolutionary. 


THUNDERSTORMS, 


WE are reminded by the frequency of thunder- 
storms during the last few days that our knowledge 
of such electrical phenomena is extraordinarily 
limited. It is accepted as a fact, and there is no 
cause to doubt its accuracy, that lightning is an 
electric discharge between clouds and clouds, or be- 
tween clouds and the earth. Moreover, we recog- 
nise that there are two certain forms of lightning, 
the forked and the sheet, with which we are all 
acquainted, and a third doubtful kind, ball lightning, 
the existence of which is supported by evidence only 
a little less frail than that which asserts that the sea 
serpent is a living reality. We believe, too, that 
thunder is produced by a violent rupture of the 
air by the discharge, and that the rumbling sound 
which characterises it is due to echoings from the 
clouds. But there our certain knowledge ends. 
We are not even sure how the air is disturbed by 
a discharge, some philosophers feeling satisfied 
that a spark which can cleave trees or split 
cathedral spires is great enough to shake the air 
into thunder, whilst others have it that the tempera- 
ture of the discharge is so enormous that it 
sets up a violent expansion in the neighbouring 
air, which becomes evident to our senses as sound. 
A fact worth noticing is, as anyone who will 
study a storm may satisfy himself, that thunder, in 
spite of its immense volume of sound, does not 
carry well, and is rarely, if ever, heard ten miles 
distant from the flash by which it is produced. 
When we recall that the firing of guns, puny as it 
is in comparison, will carry for many times that 
distance, we find ourselves posed by the difficulty 
of explaining how thunder can be at once so vast 
and yet so weak. When we inquire further into 
the nature of the storm, we are forced to admit that 
our whole knowledge of atmospheric electricity is 
limited in the extreme. Whence and why comes 
the enormous charges on clouds that produce 
flashes of lightning several miles long? What 
are the peculiar conditions which lead to their 
formation, and why are they accompanied by the 
characteristic rain or hail? Are the rain-drops 


indeed, as Sir George Stokes has suggested, the 
cause rather than the result of the storm? To 
many such questions no definite answers can be 


Professor J. J. Thompson—that the electrifi- 
cation of clouds is produced by the coalescing 
of drops is worthy of careful consideration, 
for it can be demonstrated that any change 
in the surface area of a liquid produces electrifica- 
tion ; thus the fall of liquid drops on a metal plate 
causes electrification of the surrounding air, and the 
breaking of waves on the sea shore, the falling of 
rain or the splashing of a waterfall, all result in the 
production of electricity. How far such things may 
be instrumental in breeding storms none shall say, 
but it is admitted that if it could be shown that even 
an excessively minute charge can be produced in 
such a manner then atmospheric electricity is 
susceptible of explanation. There is a popular 
opinion with regard to lightning stroke which might 
be perhaps refuted without hesitation were we only 
more certain of other facts. On one or more of the 
victims of lightning every year some mark or image 
is found which is presumed to be a photographic re- 
production of some neighbouring object. When the 
original is some object actually in contact with the 
person struck, or is reproduced as a facsimile in point 
of size, one may go so far as to admit the possibility 
of the phenomenon, but when we are asked to 
believe that an image of a cow ora tree has been 
impressed to a reduced scale upon a person’s chest, 
we firmly and frankly refuse to do so. Such 
pictures are no doubt due to the very curious 
figures which are produced when an electrical dis- 
charge takes place against a comparatively level 
surface, effects which were investigated with great 
care by the late Lord Armstrong, but it is desirable in 
the interest of exact knowledge that all such light- 
ning prints should be examined critically and 
scientifically. 


LOCOMOTIVE BUILDING IN NEW SOUTH WALES. 


A DECISION has at last been come to with regard 
to the manufacture of sixty locomotives required for 
the New South Wales railways. The subject of 
establishing the industry in the State has been 
dealt with by a Royal Commission, and debated 
by unionists at the Trades Hall, and numerous 
deputations have waited upon the Government 
advocating local construction. Tenders were called 
for some time ago for the manufacture of sixty loco- 
motives within the State. The lowest private tender 
was that of the Clyde Engineering Company of New 
South Wales, whose price was £361,380, or £83 per 
ton. An offer was also received from Beyer, 
Peacock and Co., of Manchester, at £277,500. The 
very material difference in the estimates between 
the locally manufactured as against imported engines 
resulted in the appointment of a Royal Commission, 
whose investigations showed that the locomotives 
could be built at the railway workshops at a cost of 
£279,000, or £62 per ton. The Chief Mechanical 
Engineer—Mr. Thow—dissenting from the other 
members of the Commission, said that the depart- 
mental estimate of cost was £322,620—-£71 12s. 3d. 
per ton. In April last the Clyde Engineering Com- 
pany agreed to reduce its price by about £46,000, 
bringing the cost down to £71 13s. 11d. per ton, and 
could possibly have brought it still lower had an 
appeal to the workmen’s unions to amend their 
regulations prohibiting members attending more 
than one machine in the workshop, and to permit 
the introduction of a fair system of piecework 
payment, been successful. As it is, however, the 
Government has now approved of a contract being 
made for the manufacture of the sixty locomotives 
in the State at the price quoted by the Clyde Engi- 
neering Company, viz., £71 13s. 11d. This decision 
is of no small importance to home: manufacturers. 
The whole struggle has demonstrated that there is 
a powerful party in Australia which is determined 
that, as far as possible, the Commonwealth shall 
provide for itself, and although the appeal to the 
unions has apparently failed, means have been found 
to construct the engines at a price very little greater 
than that at which they could have been purchased 
from England. 


TRADE CATALOGUES. 


THERE is no more favourite subject for the 
jeremiads of our daily contemporaries when dealing 
with the subject of British exports than the want 
of enterprise shown by our manufacturers in 
advertising their goods in foreign countries. Every- 
where we are told that the German and the 
American commercial travellers are ousting us in 
markets which used exclusively to be ours. Let us 
copy foreign methods, let us promote technical 
education, let us improve the working classes— 
such are the panaceas which will cure the insidious 
disease of falling exports. There is no doubt some 
truth in all this, and there is certainly one detail 
in our methods of advertising our manufac- 





A suggestion — made, we believe, by 


given. 


——— 
remedied, and that at very small cost. We 
refer to the distribution abroad of trade cata- 
logues printed in the language of the country to 
which they are sent. This has again and again 
been urged in the reports of our Consuls abroad 
but no notice, or, at least, little general notice, 
seems to have been taken of these repeated 
appeals, though in a few instances progressive 
firms have followed the good advice. It may be 
taken as axiomatic that the general body of 
engineers and others abroad are unacquainted ‘with 
our system of measurement, let alone our language, 
Now, surely, it would be a very simple matter for 
our traders, after having their catalogues drawn up 
for home use, to have translations made for use 
abroad. The matter of measurements would then 
receive attention, and the system of the country 
be substituted for that in use here. In this 
connection we cannot too strongly recommen< the 
system adopted by many American firms. These 
are in the habit of publishing in parallel] columns 
the various measurements in feet and inches, and 
their equivalents in the metric system. At the 
same time, the description of the goods is also 
given, generally in three languages. Many German 
catalogues, too, are marked by the same good 
features. It must be said as an excuse for the 
British practice that our Consuls are not so anxious 
to assist the home manufacturer as foreign consuls 
are. Recently a case was brought to our notice 
where a firm wished to export machinery to a 
country which enjoys many languages. They 
inquired of the Consul what single language would 
be the best to employ for their catalogue, but 
received no help from him. A little more active 
assistance from our Consuls would be worth a deal 
of good advice. 


OUR BOYS, 


Tue old problem, What shall we do with ovr 
boys? has been revived in familiar form, but with 
new trimmings, by the Rev. A. W. Jephson, in a 
brief article on the Royal Commission on the 
Unemployed, which appeared in the Westminster 
Gazette a few days ago. To his other iniquities we 
now learn that the boy—ably abetted by the girl— 
is responsible for the present unemployment. The 
argument is divided into two branches ; one is that 
boys are, through the instrumentality of machinery, 
doing what used to be men’s work; and the other, 
that they are being ruined for useful vocations by 
the attractions of messenger brigades, the tele- 
graph service, and so on, which draw them by good 
wages immediately they leave school, and reject 
them without having taught them any useful trade 
after two or three years’ employment. There is, no 
doubt, some substance in contentions of this kind, but 
the author has, we think, taken an exaggerated view 
of the situation. A lad is not too old to learn a trade 
—such as engineering, for example—at the age of 
sixteen or seventeen. It may be true, however, 
that the comparatively free life which is led by 
messenger boys of all kinds unsettles them, 
as Mr. Jephson says, for steady employment, 
and viewed in that light, official inquiry of scme 
kind might be usefully directed to an investigation 
of the actual future of boys who have been brought 
up to the selling of newspapers, running messages, 
delivering goods, and so on, and if it could be 
shown that more than a usual percentage of 
wasters was the result of such occupations, steps 
should be taken to control them. But the problem, 
what are we to do with our boys, will thereby be 
made acuter, for if they may neither work at trades 
because they get in their fathers’ way, nor at no- 
trades because their futures are jeopardised, what is 
to be done with them ? 


METALS, 


In “ metals ’’—to use a word generally employed 
in trade to denote metalliferous bodies, exclusive of 
iron and steel—it is notable that as regards three of 
the most useful—copper, tin, and spelter—the 
opening of the autumn season finds, notwithstand- 
ing superficial fluctuations, a strong and healthy 
undercurrent, a circumstance which constitutes 
one of the several existing indications that the trade 
of the country is improving. Although standard 
copper has gone back temporarily, owing to the 
declaration of peace having brought about the 
unloading of “bull” commitments in warrants, 
yet the general position remains sound, and electro- 
lytic has been quoted recently from £78 to £79 10s., 
whilst supplies for early delivery continue scarce. 
The reaction which has occurred in some depart- 
ments of the tin market may probably be traced to 
the sharp fall in silver and to the rate of exchange ; 
but meanwhile the tin market, as a whole, is 
supported by the fact that the consumption in the 
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increase for September, since a large number of 
tin-plate mills have lately been re-opened by 
the Steel Trust, and America is expected to go 
on buying freely up to the end of March. 
Gpelter seems to be advancing pari passu 
with galvanised iron, the demand for which is 
vigorous. The further advance announced this 
week in galvanised corrugated sheets, making the 
new minimum for “ doubles” £11, has been largely 
due to the recent upward movement in spelter, 
which during the past few days has been quoted 
£96 53. to £26 103. The hand-to-mouth policy 
usually adopted by spelter consumers is giving way 
to more freedom in buying, in order to cope with 
the unusually large orders, both home and foreign, 
which galvanisers, much to their satisfaction, are 
just now experiencing. 








LITERATURE. 





Sir Henry Bessemer, F.R.S. An Autobiography, with a 
concluding Chapter. ‘‘ Engineering.’’ London, 1905. 
BIOGRAPHIES are sometimes amusing, often dull, never 

complete. More is left unsaid than said. The autobio- 

graphy is usually untrustworthy ; but it possesses the 
great advantage that it tells us what the author thought 
himself and of himself. We see things as he saw them; 
events assume a peculiar individuality as narrated by 
him. In most cases the story told is honestly told. The 
teller does not of malice prepense assert that which is not 
true. Often, indeed, an autobiography is written with the 
utmost candour; but candour and fact are not inseparable 
companions. Those who best knew Sir Henry Bessemer 
personally will be the last to assert that his autobio- 
graphy sets before the world more than a sketch of the 
man. We have to gather an idea of what he was from 
more or less detailed stories of his inventions. Modesty, 
possibly, restrained him from writing much about himself. 

Henry Bessemer was a very remarkable man placed in 
very unusual surroundings. He held the unique position 
of a surprisingly able inventor with a brain of magical 
fertility and a sufficiency of money to spend as he pleased. 
He was entirely untrammelled by technical education or 
an orderly knowledge of physics. He was inquisitive to 
the last degree. The business of every maker of any- 
thing was his business. The key to his whole life may 
be summed up in a few words. If he saw anything that 
interested him, he wanted to know how it was made, and 
having with indefatigable industry found out, he at once 
jumped to the conclusion that the method of production 
was not as good asit ought to be, and thereupon he set out to 
improve it. His self-confidence was absolute. He had, 
asarule, no previous acquaintance with the matter in 
hand to interfere with his movements. The fact that he 
knew nothing whatever about the subject never affected 
his action in the slightest degree. In one place he 
writes: —“ How often it has occurred to me, and how 
often have I expressed the opinion that in this particular 
competition—as in many other previous cases—I had an 
immense advantage over many others in dealing with the 
problem under consideration, inasmuch as I had no 
fixed ideas derived from long-established practice to con- 
trol and bias my mind, and did not suffer from the too 
general belief that whatever is is right. Hence I 
could, without check or restraint, look the question 
steadily in the face, weigh without prejudice or precon- 
ceived notions all the pros and cons, and strike out 
fearlessly in an absolutely new direction if thought 
desirable.” It is, of course, certain that most of the great 
work of the world has been done by men who, accord- 
ing to modern ideas, were wholly uneducated. But it 
ought not to be forgotten that these men possessed 
genius—that peculiar quality which enables such men to 
effect combinations, to design machines, and to contrive 
methods which, being entirely new, could not be the 
result of any previous instruction or derived from 
experience. As we proceed it will be seen that Bessemer 
was possessed of talents such as few other men have 
possessed, and he was no doubt quite right when he 
said that it was a direct advantage to him to know nothing 
about a subject with which he proposed to deal. 

Sir Henry Bessemer’s autobiography begins in the 
normal fashion with an account of his parentage and 
birth. His father was born at 6, Old Broad-street, and at 
the age of eleven was taken to Holland by his parents, 
who settled there. At the age of twenty-one he 
went to Paris; at the age of twenty-six was made 
a member of the French Academy of Sciences, was 
engaged at the Paris Mint, and while there invented the 
well-known copying or portrait lathe, by means of which 
medallion dies can be reproduced from an enlarged model. 
When Sir Henry attributed the invention of this lathe to 
his father, he had evidently forgotten Watt’s copying 
machine. During the French revolution, Mr. Bessemer 
had to fly from France, and turned his knowledge of 
working in precious metals to such good purpose, that he 
was able to realise a small fortune. He purchased a 
little landed estate in the village of Charlton, near 
Hitchin, in Hertfordshire, and there Henry Bessemer 
was born in 1813, on the 19th January. After a time the 
elder Bessemer undertook the work of cutting matrices 
for Caslon’s type foundry. Henry Bessemer seems to 
have been left much to himself. His father gave him 
a beautiful Holtzappfel lathe. In the type foundry he 
learned a good deal about the behaviour of melted 
metals. At the age of seventeen we find the first 
example of that characteristic to which we have already 
referred. “In the course of my ramblings I had 
met with an Italian who had shown me several boxes 
full of plaster casts of the most beautiful medallions. I 
selected a number of them with the intention of casting 





them in metal, an occupation in which I took a deep 
interest at that time.” But his medals led to something 
else, and we have next the whole story of Bessemer’s 
invention of a method by which he reproduced in type 
metal the most delicate flower. 

The whole story is too long to be reproduced here. The 
flower was moulded in very fluid plaster of Paris. When 
it had set, the mould was gradually heated until the 
flower was burned. The ashes were then blown out 
and the metal poured. The whole process was a failure, 
as the delicate casting was always broken in the attempt 
to remove the mould. The difficulty was got over by 
what may be termed an -inspiration or superhuman 
ingenuity—which the reader pleases. The outer portion 
of the mould was made of unburned blue lias, ground to 
a fine powder, and mixed with a small quantity of 
pulverised brick. The plaster of Paris then represented 
but a small part of the mould, and in the furnace, when 
the flower was being reduced to ashes, the lias stone 
was converted into lime, which could be easily dissolved 
by adding water and slacking it. Bessemer used a red-hot 
mould in some of his casting operations. He seems to 
have known nothing of the fact that this principle has 
been practised in India from time immemorial. The 
whole process of casting chain bangles, with loose links, 
was described several years ago by Mr.—now Sir Caspar 
—Clark, of South Kensington Museum, in a paper read 
before the Iron and Steel Institute. But this, of course, 
in no way detracts from Bessemer’s originality. 

We have not space to dwell on the interesting episode 
in Bessemer’s life when he invented a method of prevent- 
ing fraud in the sale of deed stamps. At this time, or 
rather some time before it, he became, he says, aware of 
some curious facts regarding plumbago. “Just then,” he 
tells us, “the enthusiasm of the amateur was fast giving 
way to a more steady commercial instinct, and I let no 
opportunity slip of improving my position, but I felt that 
I was still labouring under the disadvantage of not having 
acquired some technical profession. With the exception 
of my card embossing and die making business, I had 
nothing to depend on. I invariably made myself 
believe that as soon as I could strike some good vein I 
should work it to its full capacity, and not turn aside 
after mere novelties.” We have already pointed out that 
Bessemer’s curiosity was infinite, and he plunged with 
avidity into inquiry about the plumbago mine of Borrow- 
dale. In those days pencils were made by sawing slips out of 
plumbago blocks, and the waste was enormous. Bessemer 
felt that he could do better, and invented a system ot 
pressing plumbago dust into solid blocks. He sold the 
invention for £200. In the present day all pencils are 
made by reducing plumbago to dust, mixing it with 
a small quantity of glutinous matter and expelling 
it in a pasty state by hydraulic pressure through small 
orifices, just as lead pipe and lead wire are squirted. We 
can do no more than allude to his type founding machine 
and type composing machine. An admirable instance of 
the extraordinary inventive powers of the man, or to be 
more exact, of the instinct which enabled him to over- 
come difficulties, is supplied by the chapter in which he 
describes the way in which he produced Utrecht velvet, 
which is a material with a deep pile standing up in a 
pattern from a flat woven surface. Nine persons out 
of ten think that the pattern is produced by cutting 
away a portion of the pile. It is really made by stamping 
with hot dies. Cotton velvet had been made in this way for 
some time, but a firm of decorators— Messrs. Platt, of 
Bond-street—desired to imitate some splendid old speci- 
mens of figured Genoa velvet with a satin ground. Mr. 
Bessemer’s fame as a die maker led them to apply to 
him, and he took the subject up at once, and failed. No 
amount of pressure or treatment would keep the pile 
lying down permanently. The pile of Utrecht velvet is 
made of a very harsh, stubborn wool, specially intended 
to stand hard wear. Bessemer’s explanation of how he 
attained success we give in his own words :— 

“IT began ‘o fear that I should be no more successful than others 
in dealing with this material. Further consideration, however, 
and a little study of the properties of hair and wool, led me to the 
idea that these substances were really of the nature of horn ; and 
this material, I knew, was capable of semi-fusion at high tempera- 
tures, and was in that condition suitable for being moulded into 
various ornamental shapes, which permanently retained cold the 
forms thus impressed on them in their heated state. I now felt 
that I was on the right scent, and believed that if I could rapidly 
submit the material to a very high temperature, and then remove 
it away as quickly, a partial fusion of the part in contact with the 
hot surface of the die would take place, and produce a glossy sur- 
face like satin, which would neverstand up as pile. I had no 
sooner got this view of the matter than I took measures to put 
it to a practical test. The result went to show that by maintain- 
tng the metal surface which was in contact with the velvet at a 
very high temperaure for a short and definite period, and acting 
under a carefully regulated amount of pressure, the process could be 
made a perfect success. These experiments also proved that the 
temperature must be so high as to produce a semi-fusion of the 
wool, and that if continued for a fraction of a minute too long the 
fabric would be destroyed.” 

For details we must refer our readers to the book 
before us. A machine was made, and for a long time 
Bessemer was paid six shillings a yard for passing the 
velvet through the rolls. Ultimately a Banbury firm 
making Utrecht velvet bought the whole of the plant, 
and by degrees the cost of embossing was brought down 
to one penny per yard. 

It will be seen that so far Bessemer had been fairly 
successful in a pecuniary sense. He had a very close 
friend, Mr. Richard Allen, and Bessemer married Miss 
Allen, at what date does not appear. Indeed, all through 
this book the dates of events are regarded as trivial 
matters of no consequence, and we jump from period to 
period in a very puzzling fashion. However, the marriage 
was in every way a success. We have said that Bessemer 
was an inventor with sufficient money to carry his ideas 
into practice, and we come now to that invention which 
made him a rich man, bringing him in as it did a large 
income for many years. The whole story of the invention 
of bronze powders is told in detail in Chapter V. Its 
inception was the result of that extraordinary curiosity to 
which we have had occasion already to refer. He bought 





some “gold powder” to illuminate an inscription in a 
portfolio of paintings of flowers executed by his sister, 
who was an excellent artist. He tells us that he 
was greatly surprised that he had to pay at the 
rate of seven shillings per ounce for it, and at once 
began to puzzle his brains to know how it was made 
He tested the powder with acid and found there was no 
gold in it—it was brass, and nothing but brass. “ Here 
was powdered brass selling at £5 12s. per pound, while 
the raw material from which it was made cost probably 
no more than sixpence. It must surely, I thought, be 
made slowly and laboriously by some old-fashioned hand 
process, and, if so, it offers asplendid opportunity for any 
mechanic who can devise a machine capable of producing 
it simply by power.” Then began « long struggle, and at 
last he found out that the reason why bronze powder 
shines is that it is really composed of tiny flakes like the 
feathers on a butterfly’s wing. No finer example of 
inductive reasoning on a technical subject is to be found 
than the contents of this chapter. At last the necessary 
machinery was made, all the drawings being Bessemer’s 
own work. As no patent would be of use, the strictest 
secrecy was observed, Bessemer, Allen, and Bessemer’s 
two sons, being alone in the secret. An old mansion 
known as Baxter House, standing in its own grounds 
not far from St. Pancras Church, was rented on a long 
lease, and the factory was built in the garden, each 
different machine worked in a room by itself secured 
with a Chubb lock, and each machine was, besides, 
covered with a case which must be broken open by those 
who did not possess the key. Here we quote once more: 

‘*Tt has often been remarked that the unforeseen is always sure 
to happen, and thus it was in reference to the intense and cease- 
less noise in No. 2 room, where thirty pieces of solid brass were 
being simultaneously operated on at a very high speed, each piece 
throwing off from its respective surface some 2000 to 3000 fine 
needle-like filaments per minute. These fell in a continuous 
shower, and became so felted and interlaced that it was not safe 
to attempt to lift any portion with the naked hand; for with the 
slightest pressure the hand was pierced, and dozens of these fine 
pieces, three-eighths of an inch in length, entered the skin and 
were found sticking to the fingers in every direction, like the 
spines on a prickly pear, or the thorns on the stem of the rose. 
These needle-like pieces owed their form to the intense vibration 
of the machine, and each one of the millions of filaments, as it was 
forcibly severed from the parent mass, uttered its shrill protest 
and helped to swell the fearful chorus. Let those who have, 
happily, never heard the machine in question imagine the screech 
of a hundred discordant fiddles, accompanied by the piercing 
screams of as many locomotives, ail bottled up in a small room. 
These shrill sounds reverberating from floor to ceiling, until the 
very atmosphere seemed thick with the ceaseless roar, and the 
human voice at its highest pitch was entirely lost and inaudible. 
This was a result I might reasonably have anticipated, knowing as 
I did what the machine had to do, but in reality it never crossed 
my mind. Double doors with baize were found necessary to 
deaden the sound, and prevent its penetrating into the main 
building, while the machine itself was doomed henceforth to work 
in absolute solitude.” 

These rent filaments were next passed through rolls, 
which reduced them to flakes; and here we have again an 
instance of Bessemer’s extraordinary instinct for getting 
out of difficulties. It was found that the filaments in 
going through the flattening rolls, became felted together, 
and came out as a thin sheet of brass. This difficulty 
was entirely overcome by adding about three drops of 
olive oil to every pound of filaments. For the final 
details of one of the most ingenious processes ever 
devised we must refer our readers to the book itself. 

For the account of the sugar cane press which he 
invented, which got him the gold medal of the Society of 
Arts, and was never used commercially, we must refer 
our readers to the autobiography. We must follow the 
same course with reference to his researches in the pro- 
duction of glass. He tells us that he put up in 1847 the 
first open-hearth furnace for making glass, thus anticipat- 
ing Dr. Siemens by many years. Siemens took out his 
first patent in 1862. Bessemer patented a system of 
making plate glass by pouring it in a continuous stream 
between rolls, and he sold his rights to Mr. Lucas Chance, 
of Birmingham, for £6000. 

We come at last to the invention of the Bessemer 
process, which revolutionised the manufacture of steel all 
over the world. As usual, Bessemer knew nothing about 
the metallurgy of steel and iron. During the Crimean 
war he took out a patent for a system of causing the 
rotation of elongated projectiles by discharging a portion 
of the powder gas through them in such a way as to set 
up a recoil turbine action. The invention was brought 
almost by accident before the Emperor of the French, 
and experiments were carried out. These are of no 
particular interest now. They were made in the park at 
Vincennes. The projectile rotated all right, but Com- 
mandant Minié doubted that any cast iron gun could 
stand the strain. ‘This simple observation,’ wrote 
Bessemer, “‘ was the spark which has kindled one of the 
greatest industrial revolutions that the present century 
has to record, for it instantly foreed on my attention the 
real difficulty of the situation. How were we to make 
guns that would be strong enough to throw with safety 
these heavy elongated projectiles?” After recounting 
what passed through his mind during the journey home 
from Paris, he says:—‘ My knowledge of iron metallurgy 
was at thai time very limited, and consisted only of such 
facts as an engineer must necessarily observe in the 
foundry or smiths’ shop; but this was in one sense an 
advantage to me, for I had nothing to unlearn. My 
mind was open, and free to receive any new impression, 
without having to struggle against the bias which a life- 
long practice of routine operations cannot fail more or 
less to create.” 

Chapter XI. is devoted to the genesis of the Bessemer 
process. From first to last the subject has been sur- 
rounded with controversies. Any attempt to deal with 
these now could do no good. We prefer to indicate the 
views held by Bessemer, and the characteristics of the 
history he has written. But it must not be forgotten 
that there are two sides to every question; and it could 
hardly have happened that any single inventor would 
have revolutionised an industry, on the one hand 
unaided, and on the other unrivalled. Bessemer tells his 
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own story in his own way, and to this we shall, for the 
present, confine our attention. 

He had learned that Fairbairn and others had attempted 
to toughen cast iron by adding wrought scrap in the 
cupola, with the result that they produced a species of 
white cast iron, contaminated with sulphur. Bessemer 
used a reverberatory furnace—a kind of puddling furnace 
in fact—and in this he melted good pig iron, and added 
blister steel bars made from pure Swedish billets. A 
very high temperature was needed, and horizontal jets of 
pure air were introduced through the bridge close to the 
surface of the melted metal to secure better combustion. 
It was found that these air jets decarburised the metal, 
and the amount of carbon left in the charge could be 
regulated by the quantity of air admitted. Here we have, 
of course, a rudimentary open-hearth steel furnace. He 
claimed in a patent the fusion of steel in a bath of 
melted pig iron. Martin’s process was patented in this 
country on the 18th of August, 1865. Bessemer states 
that it was by an accident that he discovered that cast 
iron could be wholly decarburised by the use of air alone. 
The description of this discovery, and the accountof the 
initial experiment which followed, are too long for repro- 
duction here. The first apparatus was a fire-clay crucible 
into which a pipe conveying air could be plunged. About 
thirty minutes’ blowing converted 10 lb. of grey pig into 
soft malleable iron. Fuel had to be used because the 
heat generated in an experiment on so small a scale did 
not suffice to keep the metal melted. He then con- 
structed a small vertical fixed converter provided with six 
tuyeres. 

‘‘ All being arranged, and a blast of 10 lb. or 15 lb. pressure 
turned on, about 7 ewt. of molten pig iron was run into the hopper 
provided on one side of the converter for that purpose, All went 
on quietly for about ten minutes ; sparks, such as are comonly seen 
when tapping a cupola, accompanied by hot gases, ascended 
through the opening on top of the converter, just as I supposed 
would be the case. But soon after a rapid change took place ; in 
fact, the silicon had been quietly consumed, and the oxygen next 
uniting with the carbon sent up an ever-increasing stream of 
sparks and a voluminous white flame. Then followed a series of 
mild explosions throwing molten slags and splashes of metal high 
up into the air—the operations becoming a veritable voleano in a 
state of active eruption. Noone could approach to turn off the 
blast, and some low flat zinc-covered buildings close at hand were 
in danger of being set on fire by the hot matter falling on them 
All this was a revelation to me. However, in ten minutes’time the 
eruption had ceased, the flame died down, and the process was 
complete. On tapping the converter with a shallow pan or ladle 
and forming the metal into an ingot, it was found to be wholly 
decarburised malleable iron.” 

The autobiography deals at great length with the 
history of the rise and progress of the Bessemer process. 
There are pages upon pages of unedifying controversial 
matter, in which our author found fault with Sir William 


Armstrong and the War-office, the Admiralty, and Sir N. 
Barnaby for not adopting his metal. The story of his 
first and overwhelming failure to make good steel is very 
graphically told, and it is to be borne in mind that at the 
time he censured the Admiralty and the War-office no 
Bessemer steel of sufficiently good quality could be made 
from anything but Swedish iron. 

Chapter XVIII. is devoted nominally to “ Manganese 
in Steel Making.” It is really a defence of his own action 
with regard to the inventions of Mushet and others. 
Rightly or wrongly, many metallurgists hold to this day 
that it was Mushet who made the Bessemer process a 
commercial success, and that to Mushet the production 
of a cheap steel rail— Bessemer rails cost £20 to £22 per 
ton—was due. Bessemer gives a long list of patents 
taken out for the use of manganese, beginning 
with Reynolds, who in 1799 got a patent for the 
addition of oxide of manganese to the materials 
used for melting pig iron. Butall these “ anticipations ” 
miss the point. The simple factis that Mushet by suggest- 
ing the use of spiegeleisen, got over a mountain of difficul- 
ties ; and the general use of the alloy down to the present 
day is the best possible evidence of its value. Much that 
follows is not pleasant; and, we think, after reading 
Bessemer’s version of the whole story, that he did well 
to allow Mushet an annuity in his closing years. There 
is really nothing of scientific interest in such matters as 
Bessemer’s fight with the Ebbw Vale Steel Company, 
which company, he says, proposed to stop all his opera- 
tions by making a corner in spiegeleisen. But it is very 
amusing, and throws a good deal of light on the character 
of the man. 

The later chapters of the book are devoted to the 
history of various inventions which missed success, such, 
for example, as the Bessemer saloon, intended to prevent 
sea-sickness. The unfortunate Bessemer steamship was 
designed by Sir E. J. Reed, and after making a couple of 
more or less disastrous trips—she smashed Calais pier on 
her first run—she was sold, we believe, for a cattle boat, 
the saloon being removed. 

The duty of the reviewer begins and ends with the 
consideration of the book with which he is dealing. We 
have endeavoured to convey to our readers an idea of 
the story of his life as told by Bessemer. But a great 
many persons are stil] alive who knew the man more or 
less intimately. The more thorough the acquaintance 
the more likely will they be to detect the total absence of | 
all reference to many episodes in Bessemer’s life of con- 
siderable importance. It is perhaps well that he was so 
reticent. He could easily have extended this book of his 
life to most unwieldy dimensions. As it is we have a | 
quarto volume of 881 pages, illustrated by no fewer than 
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fifty full page plates and a number of small engravings. 
Bessemer, of course, could not refer to his fine presence, 
his great charm of manner, and his flow of conversation ; 
his persuasive eloquence, and the extraordinary faculty 
which he possessed of not only believing that he was 
right, but of convincing his hearers that he was. To say 
that he was original and a genius, conveys very little of 
the truth. If the complete history of his life should 
ever be written, it will supply a study for the philosopher 
much more interesting and valuable than that of kings 
and statesmen, who have, after all, done less than 
Bessemer to alter the course of the affairs of the world. 








CLYDE TRUST NEW WORKS. 

On Tuesday, 5th inst., the Clyde Trustees and a 
number of guests proceeded on board their private 
steamer Comet on their annual inspection of the harbou: 
and river, devoting special attention, of course. to parts 
where new works and improvements are under progress. 
The Glasgow harbour, it is worthy of note, now extends 
to the west boundary of the lands of Shieldhall, about 
1} miles seaward of the former boundary at the mouth of 
the river Kelvin. On the north side of the harbour, 
between Queen’s dock and Pointhouse, lies the site of 
the next accession to be made to the harbour accommoda- 
tion, consisting of quayage and tidal basins. At present 
the river frontage and quay space are occupied by timber 
and cattle traffic, which is about to be transferred to the 
new quayage being formed at Merklands, below the mouth 
of the Kelvin. The initial part of the transformation is 
the deviation of Pointhouse-road, about 580 yards in 
length, and this is now proceeding, the contractors for the 
work being Messrs. A.and J. Faill, of Glasgow. At Merk- 
lands the party inspected the new quay wall being formed 
there, which is about 1580ft. in length. Cattle and timber 
traffic, as has been said, will be transferred here from the 
Yorkhill quay further up, 1080ft. being allocated to the 
timber and 550ft.to the cattle trade. The construction 
of the quay wall, of which we reproduce above a number 
of photographs recently taken, was commenced in the 
beginning of the year, and is being carried out by the 
Trustees’ own staff. Boulder clay was found in the 
eastern portion of the ground, and accordingly the quay 
wall has been built in open cutting. The western portion 
of the ground, however, consists of soft material, and 
monolith foundations are therefore being put down. 
One-half of the total length—1580ft.—of wall is in 
progress, 

On the south side of the harbour and beyond the 
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new Whiteinch elevating-deck vehicular ferry crossing, 
set to work in May last, the next work of extension and 
improvement is Shieldhall wharf, which is being extended 
450ft. A further extension to this wharf of about 430ft. 
will be made shortly, and towards the city, and in con- 
‘ynction with it, the formation of an outfall for the sewage 
efiluent from the city’s sewage works is being laid down in 
this vicinity some little distance back from the river. 
The east-most 250ft. of this wharf extension will be used 
as a berth for the barges which will carry the sewage 
sludge out to sea. Beyond the lands of Shieldhall and 
Brachead the party had their attention drawn to the 
cutting of a lengthy slice of foreshore from the land of 
Elderslie, which, with the harbour of Renfrew at its 
western end, the Trust have acquired possession of. Mid- 
way along this frontage, and almost opposite the new dry 
dock and shipbuilding premises of Messrs. John Shearer 
and Sons, boring and blasting operations are proceeding 
over the site of the troublesome Elderslie submerged reef 
or rock. Messrs. W. Hill and Co., Westminster, have the 
contract for boring and blasting, and the Clyde Trustees 
are carrying out all the dredging required. The bed of 
the river, measured, of course, by this long-standing 
obstacle, is being lowered about 5ft. to provide a depth of 
agit. below low water, and it is expected that by the end 
of this year the work on the south half of the river will 
be completed and the northern half will be taken in hand. 

The most important work which the Trustzes have in 
hand is, of course, the new mineral dock at Clydebank, on 
the north side of the river, the entrance to which lies 
almost opposite the mouth of the river Cart. In passing 
into the new dock—which it had at first been hoped might 
be ready for formal opening on this occasion—the Trustees 
had an opportunity of surveying the great improve- 
ment which has been effected during the year at the mouth 
of the river Cart, and east and west thereof. About 
34 acres of ground have been converted into water area, 
thus immensely improving the entrance to the Cart, and 
contributing to the available “ launching run” of Messrs. 
John Brown and Co., Limited, of the renowned Clydebank 
shipyard on the opposite bank. The entrance to the new 
docks, together with the whole of the walls of the outer basin 
are complete, and about one-third of the total area is under 
water. Dredging has been proceeding for some months, and 
along the western end of the dock, contiguous to the 
Clydebank Shipyard, one berth has already accommo. 
dated H.M. battleship Hindustan while being fitted out 
by her builders, John Brown and Co. On the occasion 
of the present official inspection, therefore, there was no 
difficulty in navigating the Trustees’ little steamer Comet 
into the dock and landing the party at one of the boat- 
stairs. 

The Clydebank dock, consisting of an inner and outer 
basin, authorised in 1899, will have a water area of 
19 acres, an available length of 1830 yards of 
quays, and a depth of 25ft. at low-water and 35ft. at 
high-water spring tides. While the walls of the outer 
basin are complete, and water available over one-third 
of the area, a considerable amount of dredging is still to 
be done. As regards the inner basin, the walls are either 
finished or founded for about 1000ft. of the length of 
basin. In addition, the trenches are in progress right up 
to Yoker Shipbuilding Yard, beyond which further 
advance is not possible until the lessees of the yard, 
Napier and Miller, vacate it atthe end of this year. With 
the exception of a short length, all the quay walls up till 
now have been constructed on monolith foundations, but, 
the boulder clay having been reached, the remainder of 
the dock walls will consist of ordinary walls built in open 
cutting. 

In THE ENGINEER for September 12th, 1902, in the 
course of an article on Clyde Trust New Works, some 
description was given of the manner of making and 
placing these monoliths and building the superimposed 
walls. It is therefore unnecessary here to do more than 
outline in the briefest way possible the character of this 
construction. The monoliths or caissons, at first formed 
of brick and latterly of concrete blocks, are 30ft. long, 
21ft. broad, and are carried to a depth of 31ft. 
Built in situ on wooden shoes—which were found equally 
efficient with, and much cheaper than, shoes of steel— 
and set in a trench at a level of about 6ft. below low 
water, these were sunk by means of excavating grabs 
working in a series of inside wells formed in the caisson 
until the bottom of the shoe was 54ft. below cope level. 
When sinking was completed each caisson was filled up 
with concrete and sand. The monoliths thus formed 
were set 4ft. apart, the joint between them being made 
with sheet piling and concrete. Upon the substructure 
thus formed the walls have been built of brick and con- 
crete, the whole being faced with blue bricks surmounted 
by a granite cope. This, of course, applies to the upper 
walls of the dock throughout, and now that an ordinary 
wall _ the open cutting suffices, progress is much more 
rapid. 

As regards dock equipment, the Trustees and their 
expert advisers have, of course, not beenidle. After much 
anxious consideration they have decided that electric 
power shall be adopted for all purposes at the new 
dock, and on this basis the equipment is proceeding. 
Six cranes for the north and west walls of the outer basin 
are being constructed by Stothert and Pitt, Limited, of 
Bath, and the first two coaling hoists are in the hands of 
the Hamburg firm of Nagel and Kaemp A.G. All the 
electrical work in connection with the hoists and cranes 
will be carried out by Siemens Brothers and Co., London, 
and Siemens-Schuckert-Werke, Berlin. The electric 
lighting of the dock quays has been placed in the 
hands of W. C. Martin and Co., Glasgow, and consists 
mainly of are lamps on high standards. The electric 
current for all lighting and power purposes the Trus- 
tees will generate themselves. The generating plant 
will be of the most modern and capable character, 
the units consisting of high-speed vertical engines driving 
dynamos direct, the steam for which will Le furnished by 
water-tube boilers of the Babcock and Wilcox type. 

Both the great Scottish systems of railway have access 
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tothe new dock. The North British Company have made 
good progress with a branch line from its Yoker and Clyde- 
bank main line up to where it joins with the dock sidings 
which are to be laid by the Trustees themselves. The 
Caledonian Railway Company is also about to begin the 
construction of a branch from the main line of the 
Lanarkshire and Dumbartonshire Railway, with con- 
venient access to the dock site, thus enhancing its 
facilities and efficiency as a mineral entrepét. 

The present official inspection, it may be well to note, 
is the last one under the present constitution of the 
Trust. The year has been an eventful one in the history 
of the body, for under one Act its constitution has been 
changed by the addition of seventeen members, and the 
scope of representation has been made much wider, and by 
another Act the Trustees have acquired the whole under- 
taking of the harbour of Renfrew with all its rights. The 
present constitution, in its term of forty-seven years, has 
carried on the improvement of the river and the exten- 
sion of the harbour of Glasgow with remarkable success. 
Under the new constitution, shipowners, shippers, ship- 
builders, and citizens generally look forward with hope 
to even greater developments. 

At a meeting of the Trust, prior to the cruise of 
inspection, the financial statement for the year ending 
20th June was submitted, from which it appeared that 
the revenue had been £513,547 18s. 2d., being a decrease 
on that of the previous year, which was a record one, of 
£3943 11s. 3d. The expenditure charged to revenue was 
£442,413 6s. 7d.}; being an increase, as compared with last 
year, of £25,076 1s. 9d. The surplus revenue was 
£71,134 11s. 7d., as compared with the preceding year’s 
surplus of £100,154 4s. 7d. The tonnage of vessels 
arriving at and departing from the harbour was 10,882,872, 
an increase over the previous year of 206,685 tons; and 
from the whole port, including the lower reaches, 
11,121,336 tons, an increase over the previous year of 
287,846 tons. The tonnage of goods imported and 
exported at the harbour was 8,820,258, showing a decrease 
on the year previous of 110,808 tons, and at the whole 
port 9,025,806 tons; a decrease of 112,223 tons. The 
revenue of the year before last was the record figure of 
£517,000, and for the preceding year only £497,000, or 
£16,000 less than last year. Ten years ago the revenue 
was only £353,000. The accounts were unanimously 
approved at the meeting of the Trustees. 








HORIZONTAL BORING AND DRILLING 
MACHINE. ; 


A USEFUL machine for dealing with driving axle box work | 
has recently been constructed by the Newton Machine Tool | 


Works of Philadelphia. The machine is of this firm’s usual 
horizontal boring and drilling type, with the exception that 
there are two carriages and two yokes, instead of one of each 
as in their standard machine of this class. 

The general design can be seen in the illustration above. 
The machine has two carriages, which are 36in. wide and 
60in. long, with a cross adjustment of 36in. The two large 
yokes shown are for supporting the boring bar. The spindle 
of the machine is 5in. in diameter, and has a continuous 
automatic feed of 60in., with six changes through positive 
gearing, giving different ratios of feeding forward of the 
spindle ‘0072 to *2646 per revolution, hand adjustment and 
hand quick movement also being fitted. The sleeve through 
which the spindle passes is driven by means of a steep lead 
phosphor bronze worm wheel which runs in an oil bath. The 
ratio between the worm and the worm wheel is 11 to 1, and as 
the back gears have a ratio of 3 to1, a total gear ratio of 33 tol 
to the spindle may be obtained. This drive is said to give a 
very smooth, steady motion to the spindle, and to be particu- 
larly adapted to work in which the hole to be bored is an 
incomplete circle. The elevating knee is 9ft, long, and is 
raised and lowered by power, and has hand adjustment. It is 
26in. wide, and is supported by two screw gears, each 4in, 
diameter, The bar is rigidly supported in the two yokes that 
are shown. The knee has an accurate bearing in both of the 
yokes, which are tongued in the slots in the base. The 
maximum distance from the centre of the spindle to the 
carriage is 26}in., and 324in. to the knee. 

The machine is driven by a 10 horse-power variable speed 
motor, having a variation in speed of 2 to 1, and this range 
of speed is doubled by the back gears. 


A NEW BAND SAW SHARPENING 
MACHINE. 


A NEW band saw sharpening nrachine, which possesses 
several novel features, has recently been patented by Mr. 
Charles Walsh, of Ashton-on-Ribble, Preston. The machine 
is simple in construction, and is capable of dealing 
with heavy metal-cutting band saws at the rate of 
112 teeth per minute, this being equal to a band saw 

















Fig. i—BAND SAW SHARPENING MACHINE 


17ft. 6in. long in twelve minutes. In our illustration, 
Fig. 1, we reproduce a photograph of the complete machine 
mounted on a lathe bed, whilst Fig. 2 is a drawing of an 
elevation and end view, showing the method of driving. 
The main frame casting is under 2ft. in height, and carries 
the bearings for the shafts. It is firm and rigid, being cast 
in one piece. Fast and loose pulleys are fitted on the main 
shaft, and are 5in. in diameter by 1jin. wide. The drive is 
taken from 7}in. flanged pulley toa 1jin. pulley on the emery- 














Fig. 2—BAND SAW SHARPENING MACHINE 


wheel shaft. The latter runs at 2000 revolutions per minute. 
| The belt runs over a small pulley placed directly under the 
|main shaft, thus taking a triangular path. This is 
| necessary owing to the rise and fall of the emery-wheel 
shaft. The necessary movement is obtained by means of a 
| small pulley on the main shaft, driving toa larger one on the 
| front shaft. The latter shaft carries at each end two 
excentric discs. These actuate a pair of connecting-rods, 
which give a vertical motion of lin. to two bearing blocks. 
The latter are made of brass, The feed is given to the saw 
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blade by means of a pawl, worked by the left-hand bearing 
block. As this moves up, the saw is pushed forward one 
tooth. The throw of the connecting-rods can be varied to 
suit the pitch of any saw blade, and a simple means is also 
provided whereby any width of saw can be dealt with. The 
stud on the bottom of the front plate, which can be seen in 
the engraving, lifts or lowers the saw as desired, and also 
provides a ready method of taking up the wear of the grinding 
wheel. It is claimed that the machine is equally suitable 
for wood-cutting band saws, although, as shown here, the 
teeth would be filed square, as for metal. It could, however, 
be easily arranged to have the saw-carrying table adjustable 
to the slight angle necessary in either direction. The 
machine is made to bolt to a lathe bed, or it can be fitted 
with a self-contained stand if required. 








LIME-WASHING AND PAINTING MACHINE. 


THE machine which is illustrated in the accompanying 
engraving is called by its makers, Messrs. Wallach Brothers, 
of 57, Gracechurch-street, E.C., the new J type of ‘‘ Ever- 
trusty ’’ Star machine for lime-washing and painting. It 
may also, so it is claimed, be used for fire extinguishing and 
disinfecting. This J type of machine is the latest of the series, 
and has, so we ar2 informed, been particularly designed for 


small engineering shops, builders, painters, &c. The work- 
ing parts are made of non-corrosive material, and the machine 
can be worked at a pressure of from 701b. to 801b. on the 
square inch. Its capacity is claimed to be approximately 
equal to that of five men working with brushes. ‘The engrav- 
ing shows the general arrangement and construction so well 
that further description is uanecessary. Any convenient 
receptacle can be used to hold the liquid to be sprayed. 








THE NEW SEA WALL AT GALVESTON. 


Tue terrible disaster which befell the people of Galveston 
on September 8th, 1900, when more than 8000 lives were lost, 
and upwards of £4,166,600 damage was done, owing to an 
overflow of the Gulf of Mexico, caused the Board of City 
Commissioners of that city to appoint a committee to select 
competent engineers to report upon the safest and most 
efficient way for protecting the city from any further 
overflow of the sea, and at the same time to draw up 
plans and specifications and estimates of the cost for 
filling and grading the city to secure sufficient elevation 
for drainage and sewerage. The selected Board of Engi- 
neers submitted their plans in January of 1902, and they 
recommended the construction of a solid concrete wall, and 
the raising of the level of the city to that of the top of the 
wall. It was estimated that the cost of the entire work would 
amount to £731,195. This estimate was for a wall 35 miles 
long, extending along the Gulf side of the city; but later the 
Government agreed to carry the wall nearly a mile further at 
a cost of £123,123, thus making the total length about 43 
miles. Although the work was only commenced in October, 
1902, such rapid progress has been made that it is expected 
that the whole undertaking will be completed early in 1907. 
The wall, says the Scientific American, is built of solid con- 
crete made of Texas granite and Portland cement, and it 
weighs 40,000 1b. per lineal foot. It is built upon a round 
piling foundation, the piles being 45ft. in length, and not less 
than 12in. at the top and 17in. at the base, in diameter. The 
piles are driven in four rows at intervals of 4ft. from 
centre to centre. The wall itself measures 16ft. at the base 
and 17ft. high, and 5ft. across the top. It is protected from 
undermining on the Gulf side by an apron of ‘‘ rip-rap,’’ 27ft. 
wide, as well as by a row of sheet piling extending the entire 
length of the wali, and driven down to a depth of 24ft. In 
the 34-mile county extension, which has already been com- 
pleted, no fewer than 13,305 cartloads of material were 
placed ; 5200 cartloads of crushed granite, 1800 cartloads of 
sand, 1000 cartloads of cement, 1200 cartloads of round piles, 
400 cartloads sheet piling, 3700 cartloads of rip-rap, and 
5 cartloads of rim-filling rods. 

The method adopted for filling in is interesting. The 
initial move was the digging of a canal parallel to the sea 
wall and intersecting the avenues of the city. The material 
taken from the canal was used for filling in the sea wall right- 
of-way. The canal right-of-way was leased for a nominal 
sum, and all the houses removed. With the building of the 
canal the material for filling in the city is being obtained 
from the bay and from between the Government jetties by 
self-loading and discharging and self-propelling dredges. 
These steam from the excavating ground through the canal 
to pipe-line stations at points where the canal intersects the 
avenues. At these points the excavated material is forced 
through pipes running down the avenues, the sand remaining 
to fill up, whilst the water runs off through a discharging 
canal, In this manner it is said that very rapid progress is 
made. The harbour entrance is deepened by the removal of the 
excavated material from between the jetties. When the 
grade raising is completed, the dredges will back out of the 


canal, filling it up firmly as they go, and the houses that 
have been removed will then be restored. 

Two thousand one hundred and fifty-six houses have had 
to be raised. The level of the grading will finally be the 
same as the top of the embankment, and the latter, for about 
50ft. from the sea wall, will be protected by a pavement, and 
40ft. further, by soil and Bermuda grass. Thus a fine drive 
will be obtained, 50ft. in width, which, added to the available 
part of the top of the sea wall, after an iron railing has been 
placed upon it, will give a promenade, 90ft. in width, overlook- 
ing the Gulf of Mexico. 








THE EXPLOSION ON BOARD THE 
BENNINGTON. 

THE proceedings of the court of inquiry which investi- 
gated the accident on the U.S. gunboat Bennington, in the 
harbour at San Diego, Cal., on the morning of July 21st, 
which resulted in the death of more than sixty men, 
reached the Navy Department on August 21st, and were 
made public on August 22nd. The Court charges Ensign 
Charles T. Wade, detailed to engineer duty on the gun- 
boat, with neglect of duty, and recommends that he be 
court-martialled. 


The Court found that the U.S.S. Bennington arrived in the 
harbour of San Diego, Cal., on ‘July 19th, 1905, from Honoluiu, 
H.1 , being en route to Panama to relieve the U.S.S. Princeton ; 
that the ship was in excellent state of discipline and in a good and 
efficient condition, with the exception of her boilers, which were in 
fair condition and efficient considering their age—about fourteen 
years—and the use to which they had been subjected. 

That on July 20th orders were received tv proceed at once to 
Port Harford, Cal., and convoy the U.S.S. Wyoming to the navy 
yard at Mare Island, Cal.; that at this time the ship was coaling 
and her boilers and engines were being overhauled preparatory to 
her voyage to Panama; that upon the reception of telegraphic 
orders boilers A and B were ordered to be filled with fresh water, 
and steam was ordered for ten o'clock the following morning, 
Juiy 21st, 1905 ; that owing to the delay in obtaining the fresh 
water it was not practicable to commence filling the boilers A and 
B until about half-past five o’clock a.m., July 21st, and at about 
eight o’clock a m. they had been filled to high steaming level. 

That the hydrokineters were started on both boilers A and B at 
about 7 a.m. as soon as the water showed in the gauge glasses ; 
that boiler B was filled first, and the fires were started in the lower 
furnaces at 8 a.m., and in the lower furnace of boiler A a few 
minutes later ; that boiler C was being used for auxiliary purposes ; 
that steam was raised in boiler D during the night, and boilers C 
and D were connected together about 7 a.m. July 21st; that fires 
were started in the furnaces of boilers A and B by the transfer of 
live coals from the fires of boilers C and D ; that fires were started 
in the wing furnaces of boilers A and B at 9.15, steam having 
formed in both these boilers at about this time. 

That at about twenty minutes after nine o’clock a.m. the steam 
gauge on boiler B showed about 5 lb. of steam pressure, and at 
this time Oiler Frank de Courtani, acting as water tender, directed 
D. H. Holland, fireman, second class, to close the air cock on 
boiler B ; that the said Holland climbed up and closed a valve, and 
almost immediately the steam gauge on boiler B failed to register 
any pressure ; that this was apparently not noticed by either the 
water tender or the fireman, and no attention appears to have been 
paid to the fact that the steam gauge failed to register, but they 
kept on working the fires and fired heavily ; that when the steam 
gauge on boiler A showed 135 Ib, there was no pressure showing 
on the steam gauge of boiler B, 

That at about a quarter to ten a.m. the engines were turned 
over, using steam from boilers C and D; thatas it was not thought 
that steam would be ready in boilers A and B before early in the 
afternoon, it had been decided to get under way and leave the 
harbour under boilers C and D, but steam appears to have formed 
much more rapidly than it was thought possible it could be formed, 
and boiler A was connected with boilers C and D at about twenty 
minutes after ten o'clock a.m.; that no pressure was showing on 
the steam gauge of boiler B at this time. 

That about this time a small leak developed in No. 1 farnace of 
boiler B, and Coal Passer A. J. Worthen was sent on deck by De 
Courtani, the acting water tender, to inform the boilermaker 
about the leak, and request him to come below and attend to the 
same; and just about this time, as Worthen was leaving Dustin, 
the boilermaker, who was, we believe, on the berth deck, the 
explosion occurred, 

That the lower corrugated furnace flue of boiler B collapsed 
throughout its length on top and partly so on its bottom, which 
caused boiler B to break from its saddles, forcing the boiler 
aft through a bulkhead and against boiler D, which also broke 
from its saddles, both boilers moving aft, until boiler D, after 
having broken through the engine-room bulkhead brought up 
against the forward engine framing, boiler B having moved aft 
about 14ft. from its original position, breaking all steam connec- 
tions of all the boilers, allowing the steam from the four boilers to 
escape into the ship, aiso breaking many sea-water connections in 
the fire rooms and engine-rooms, giving water access to the ship, 
and disabling everything in the boiler and engine-rooms; that 
steam escaped with territic force into almost all parts of the ship, 
carrying with it water, ashes, and coal, killing or wounding 51-45 
per cent. of the officers and crew, and damaging almost everything 
throughout the ship. 

That no one seems to have noticed any escape of steam 
from the safety valves of any of the boilers, and no one can state 
that any of the safety valves blew off at any time that morning. 

That we can find no record of the safety valve of boiler B having 
been overhauled since July, 1904, nor any positive evidence of it 
having been done, though orders had been given for this to be 
done in March, 1905; that there is no record of the sentinel valve 
having been overhauled since July, 1904; that the safety valves 
were set at 1451b., but ex route from Honolulu to this port orders 
were given to carry the steam pressure at from 130 |b, to 1351b., 
and not to exceed the latter, but the safety valves were not 
changed ; that this order had been clearly understood ; that the 
hand gear for lifting the safety valves was not in working order, 
and there is no record or direct evidence that the safety valves had 
been tested in accordance with the Navy Regulations. 

That the discipline seems to have been excellent, and everything 
that could be done by the surviving officers and crew was done in 
a cool and courageous manner, no one thinking of himself, but of 
what he could do for his injured shipmates and the safety of his 
ship ; that volunteer aid of every kind came from shore, and the 
injured were promptly removed to the regular and improvised 
hospitals, where all was done that mortal could do to alleviate their 
suffering and aid in their recovery, while the dead were taken to 
the various undertaker establishments, where they were prepared 
for burial; that, after an examination of the collapsed furnace 
flue, and from physical tests that we have had made, the material of 
this furnace flue was of good quality ; that the ship was found to 
be filling and settling when a tug was obtained and the ship was 
towed into shoal water until she grounded ; that subsequently the 
sea valves were closed, the ship pumped out, and returned to her 
anchorage ; that the ship is practically uninjured except in and 
about the boiler and engine-room. 

OPINION. 


The Court is of the opinion that the explosion was caused by 
excessive steam pressure in boiler B, which came about first by 





shutting the valve connecting the boiler with the steam gauge, 





instead of the valve on the air cock alone as was intended. « 

the steam gauge did not indicate the pressure gre tee 
secondly, by unusual and heavy firing in the boiler to get ona 
pressure which the gauge failed to show ; thirdly, by the fail ° 
of the sentinel and safety valves to lift at the prema 
for which they were set, and the pressure increased without 
relief until it was es ary the strength of the boiler which 
gave way in its weakest part, afterwards found to be th 
corrugated flue of No, 2, the lowest or middle furnace which 
collapsed, — 

The Court is also of the opinion that D. N. Holland, tirema) 
second class, U.S N., who was the fireman on duty, firing boiler 
B at, and before, the time of the explosion, did by mistake pr 
off the steam valve connecting boiler B with its steam ous 
instead of the air cock, as directed, thus preventing the can 4 
from recording the steam pressure in its boiler; that Frank “ 
Courtani, oiler, acting as water tender, U.S. Navy, on watch . 
charge of this boiler from about 9.15 a.m. until the time of the 
explosion, did fail to observe that this steam gauge was be 
recorded and did continue pushing the fires on this boiler and 
further when leaks developed from excessive pressure, did fail to 
relieve this pressure, which should have been done at once; that 
E. B, Ferguson, chief machinist’s mate, U.S. Navy, on watch in 
charge of the engine and fire-room, did fail to inspect boiler B 
under his charge while steam was being raised, and did fai] to 
cause this steam gauge to be connected with the boiler. That said 
D. N. Holland, fireman, second class, U.S. Navy; Frank de 
Courtani, oiler, U.S. Navy,and E B. Ferguson, chief machinist’s 
mate, US. Navy, are now all dead, and, therefore, no further 
proceedings can be taken against them. 

The Court is of the further opinion that further proceedings 
should be had in the case of Ensign Charles T, Wade, U.S.N., who 
was in charge of the engineering department of the U.S.S, "Ben- 
nington at the time of the explosion and since October 22nd, 1904 
in this, that he, the said Ensign Charles T. Wade, U.S.N., did fail 
in his own person to see that the safety valve on boiler B was over. 
hauled at the proper time, and kept in good working order, but 
did accept the verbal statement of his subordinate or subordinates 
that it had been overhauled in March, 1905 ; and further, that he 
the said Ensign Charles T, Wade, U.S.N., did fail to keep the 
sentinel valve on the boilers in good working order ; and, further 
that he, the said Ensign Charles T. Wade, U.S.N., did fail to 
cause the safety and sentinel valves on all the boilers to be tested 
in accordance with Article 1609, paragraph 12, Navy Regulations 
1905 ; in all of which he, the said Ensign Charles T. Wade, in 
charge of the engineering department of the U.S.8. Bennington 
was negligent in the performance of his duty, and the Court re- 
commends that he, the said Charles T, Wade, U.S.N., be brought 
to trial before a general court-martial. ” 








LETTERS TO THE EDITOR. 


(We do not hold ours-lves responsible for the opinions of cur 
correspondents, ) 
(Continued from page 235.) 


THE RAM, 


Str,—I have for years past doubted the value of this cumbrous 
and pernicious weapon in modern battleships and cruisers, and by 
the results of the recent fighting, both in the Chino-Japanese and 
Russo-Japanese wars, I maintain that my opinion has been upheid. 

Can anyone, who has had better opportunities than myself of 
getting at official reports, produce an instance, in either of these 
modern wars, in which the ram has been used, or a case in which 
this method of attack has ever been attempted’ Is, then, this 
weapon, for which we pay so high a price as impaired steering 
qualities, worth the sacrifice made, and, if not, why do we con- 
tinue to build vessels of all classes fitted with a useless encum- 
brance’ I do not know whatat present are the rules laid down in 
our naval tactics for the use of the ram, or if, when used, the class of 
ship engaged is taken into consideration. In any case an opinion 
of a naval authority would be of great value, and I trust this letter 
may lead to a discussion of this very important matter. 

Let us for a minute glance at the pros and cons. of the question, 
Any seafaring man knows by experience, and any practical-minded 
man will understand, how deleteriously a projection of any kind 
in the fore-foot of a vessel affects her steering capabilities. Once 
diverted from her course by her helm, the ram at once produces a 
tendency to what is called in naval parlance ‘‘ gripe,” which 
amounts to ‘‘ sheer’; this in smooth water. In rough water, and 
more than ever in a big sea on either uarter, when a vessel is con- 
tinually sheering of her own free will and burying her bow, this 
tendency is vastly exaggerated. More than this, in ordinarily 
answering her helm in either direction, need I point out how 
vastly this useless projection affects a vessel’s handiness, how 
much it increases the diameter of her turning circle, and the speed 
with which she can complete it. This, I take it, needs no demon- 
stration, but if anyone doubts the fact let them look at the sheer 
plan of any modern steam or sailing vessel, and note the constant 
reduction of the forefoot. The retention of any feature which 
tends to impair the mancveuvring powers of a warship without some 
overwhelming redeeming quality in its favour should, I maintain, 
at once occupy the closest attention of designers and naval 
officers, 

As to the effect of the ram on the seaworthiness of a ship, | ask 
for information, although I take it that if the extra buoyancy of 
that form were an advantage, it would be adopted in the mercan- 
tile marine, and if the weight of the ram is not floated by the 
extra displacement of the projection it must necessarily increase 
the pitching, and so impair seaworthiness. We can, I think, 
therefore, assume that as regards steering and seaworthiness 
generally the ram is distinctly harmful. 

Now as to its advantages. What are its modern records! ina 
few cases of accidental ramming of merchant vessels by warships 
it has demonstrated a certain amount of efficiency, viz., that the 
merchantman has usually been quickly sunk, without much 
damage to the rammer. But these cases have usually occurred at 
very slow speed or when the tide has drifted the rammee across 
the bows of the battleship. In the two other cases within my 
recollection of battleships ramming one another, the rammer has 
in both cases suffered so severely herself that she would have been 
completely put out of action and have been obliged to make for 
the nearest port for repairs, viz., the Koenig Wilhelm and Grosser 
Kurfiirst, and the Camperdown and Victoria. Now, what I wish 
to make a point of is, that in all these cases the ramming has been 
done at extremely slow speed—under five knots, and I ask you 
what damage the rammer would have sustained had it been done 
at high speed. Is it expected that a warship of—taking an 
average—10,000 tons displacement is at 10 knots going to cut 
through any vessel and herself float after the impact ! 

You cannot by any power of man bring 10,000 tons travelling at 
10 knots per hour to rest in a few feet ; therefore the rammer must 
herself collapse or she must cut right through her adversary. Is 
anybody going to argue that a vessel with the ordinary thin 
bottoms and double bottoms of any ship, warship or otherwise, 
can cut through the steel plating frames, bulkheads, decks, double 
bottoms, keel, not to mention, perhaps, boilers and engines of 
another ship, and not tear ber own bottom all to ribbons? I leave 
that to common sense. Then whatis expected of the ram, and how 
is it to be employed? Is it likely that a battleship is going so to 
place herself that an adversary can creep up to her at a speed at 
which the latter can scarcely have steerage way, puncture a 
judicious hole, and retire? This also I again leave to common 
sense, 

What, then, again, is the function of the ram? I trust some 
expert will not deem these remarks beneath his notice, and will 
adduce strong reasons why we should sacrifice the steering 
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ualities of all our ships to the carrying about of these rams, other- 
che let us at once cease hampering our already overloaded vessels 
with a useless encumbrance. As a substitute let a submerged 
torpedo tube be fitted well into the vessel under the fore-foot, 
which would at slow speed and close quarters be infinitely more 
effectual and less dangerous to the ship than her ram. 

Saptember 5th, Frep. HuGHes. 





soME LINKS IN THE HISTORY OF THE STEAM ENGINE. 


Sin, —In reference to the above article we would like to mention 
that, as a result of inquiries made by us extending over a number 
of years, we consider :hat the “first steam engine” represented 
by the print drawn by Thos. Barney in 1719 was erected at Broad- 
waters, near Wednesbury, which at that date would be considered 
near Dudley Castle, although ‘‘ Partington on the Steam Engine,” 
published in 1822, mentions an MS. in the possession of the late 
Rav. Stebbing Shaw, in which it iis stated that Savery erected an 
engine about the close of the 17th century at Wednesbury, in 
Staffordshire, which may have been a ‘fire engime,” and it is also 
mentioned in the above MS. that the first really effective engine of 
the Newcomen pattern was erected at Wolverhampton, near the 
half-mile stone leadiog from Walsingham to that town, and it is 
commonly reported that, through the influence of Mr. Potter, of 
Bromsgrove, this engine was erected fora Mr. Back, of Wolver- 
hampton, who we have recently discovered to be a member of a 
family named Bach, a family of considerable position in Shrop- 
shire early in the 18th century. 

It may interest you to know that Capt. Thomas Savery’s father 
was the second son of Mr. Christopher Savery, of Shilston, Co. 
Devon, successor to J. Savory (1500), of Halbeton Manor, The 
family, originally from Brittany, has been of considerable note in 
(>, Devon since the year 1500, and exhibit its alliances with 
many knightly western houses. The head of the family died some 
twenty-five years ago, and that branch of the family is now be- 
lieved to be extinct. 

In reference to the print in the William Salt Library, Stafford, 
we were in communication with Prof, R. Redmayne, of the Uni- 
versity, Birmingham, in 1903, in connection with an illustration of 
the “ tirst steam engine” in ‘‘Coal Mining in the United King- 
dom,” by Prof. Redmayne, for an engineering magazine, in which 
he states that his illustration is from a reproduction of the original 
print, and further states that Mr. P. L, Galloway says it is still 
extant, and it is referred to by G, Gough when writing of Stafford- 
shire in his ‘* British Topography.” At a later date he gives the 
following information that the letterpress is printed on both sides 
of the plate, and it has at the bottom :—‘‘ Birmingham: Printed 
and sold by N. Butler in New-street.” 

| think the above may be of interest, particularly in view of 
the many recent publications upon these matters, 

Tipton, Staffs, T. A, SAVERY AND Co, 

August 29th, 





CRYSTALLISATION OF IRON OR STEEL. 


Sin,—A recent letter to you on this subject does not seem to 
have attracted much attention from your readers ; the essence of 
the letter may be stated in very few words, viz., that iron or steel 
in its best condition does not change by mechanical oreration 
under ordinary working loads—‘‘once right always right,” the 
molecular structure of the metal remaining as it was per s-. 

This does not mean that the metal is unchanged when pulled in 
two by straining or distorted by pressure or torsion, &c. For 
many years I have taken careful note of cranks, axles, tires, 
chains, couplings, &c., which originally passed through the usual 
tests before going into service, and in all cases where fracture has 
occurred in use the mechanical test cut from the fractured 
article gives a better result than originally ; further, a micro- 
section cut as near as possible to the fracture, say, within ;},in., 
does not show any disturbance of the molecular structure, 

All parts subjected to alternating stresses—plus or minus—fail 
at the part where the greatest bending moment occurs ; axles at 
the wheel seat; cranks at the junction of the web and pin; 
because this is not only the point of maximum stress, but worse— 
it is the part receiving least mechanical work in forging and effect 
of subsequent treatment; chains fail at the crown of the link 
because it is a weak place, due to welding ; and again, the points 
of application of maximum stress. Links welded at the side are 
much safer, 

The great importance of careful design and the necessity of 
proportioning each element of a machine or structure for the work 
it bas to do is well known to practical men; the sectional area 
under stress should in all cases be ample, so that the elastic limit 
may be at least 50 per cent. overthemaximum load. A few examples 
sslected at random are given here in confirmation of the above 
statement as to the absence of fatigue in use. Case 1 is a steam 
hammer piston-rod. It had an elastic limit of 18 tons per square 
inch, and a maximum breaking strength of 27 tons per square 
inch ; with 41 per cent. elongation on Zin. and 57-0 per cent. con- 
traction, a lin. square bend closed cold without any sign of 
rupture. ‘The endurance test gave 32,960 alternations plus and 
minus with a load of 17 tons surface stress, Evidently n> harm 
had been done here; the fracture was fibrous and the micro 
sectioa quite normal, A tire put into service in 1875, worn in use 
to jin, thick, was quite fibrous, and gave 19-2 elastic, 39-2 maxi- 
mum tons per square inch, with 24 per cent. elongation on Zin. 
A locomotive crank, fractured at the junction of web and pin, after 
running 137,200 miles, gave 14-6 elastic, 32-6 maximum, and 
29 per cent. elongation, 1} bend, 180 deg. cold. Test cut close to 
fracture, and in same direction as originally, no sign of alteration 
in structure being shown by the micro section. 

In each of the above cases the tests were cut as near as possible 
to the original ones, and in the same direction. They are fair 
average results from many, and typical of their kind, 

August 23th, Ze, Fy Ee 

CHEAP POWER. 

Sir,—If I have misunderstood Mr. Walker I am sorry. In his 
letter of August Ist he wrote :— 

“It will doubtless be conceded that where it is economical and 
convenieat t> transmit mechanically all the power from one point 
ina factory—namely, main belt from engine—then the suction 
plant and gas engine are without a rival. 

‘The majority of London consumers of, say, 85 brake horse- 
power would, however, find it more convenient and economical to 
have their power electrically dispersed at various points in the 
factory,” &e. &c. 

I gathered from this that Mr. Walker does not consider a gas 
engine a suitable machine for electrical transmission, and I tried 
to point out in my letter in your issue of the 18th inst. that the 
transmission of the power electrically or mechanically was a detail 
lecided_ by circumstances, and a question quite apart from its 
generation, 

_ In his letter in your current issue Mr. Walker again criticises my 
figures of cost, and reiterates his statement that the whole cost of 
the attendant’s time should be charged to the generating plant. 
I do not understand Mr, Walker’s difficulty about this attenuant. 
If a mechanic has several machines to look after, each machine 
doing certain work, it is not customary, I believe, to charge the 
whole cost of that mechanic’s time to the output of only one of the 
machines, Similarly, if a driver getting £80 a year has several 
motors and machines to look after in a motor-driven factory taking 
its current from the public main, and—after deciding to generate 
privately—to these is added a gas engine, gas plant, and dynamo, 
it is not reasonable to charge the whole £80 to the gas engine and 
dyname, The man does not work any longer hours, because he 
has some extra machinery to look after, and if the actual hours 
occupied in seeing to the generating machinery is charged to it, it 





is saved in the cost of attendance on the motors and other 
machinery, so that you are singing the same tune in the end. 
Surely Mr. Walker will concede that it is only right to charge to 
cost of generation money which would be saved if current was 
bought, and as a mechanic is required in any case to look after 
the motors and machinery, these circumstances do not exist. In 
my letter of July 25th, I said that ‘electricity at 14d. per B.T.U. 
cost 1°23d. per brake horse-pewer hour, while at #d. per unit it cost 
-61 per brake horse-power hour. In both cases plus the cost of the 
man who looks after the motorsand machinery.” I then proceeded 
to say that with a private gas-generating plant an extra man was 
not required, and that, therefore, no extra expense was 
incurred under this head. My figures for a belt-driven dynamo, 
switch gear, &c., may not be ‘‘ liberal” but they are enough ; and 
what more is wanted? Besides we were not talking about direct- 
conpled sets. 

I do not design gas plants, but | do design factory power plants, 
and for this reason I am interested as any other engineer would be 
in cheap power production. I can see no reason to depart from 
the figures given in my last letter, nor can I see that, as Mr. 
Walker suggests, | have omitted any expenses of any moment 
properly chargeable to cost of generation. 

The suction gas plant is doing very well, and can easily beat 
electric power at d. per unit. I think, therefore, that in all fair- 
ness it should be given the credit of what it can do, without having 
thrust upon it expenses which it has not incurred. 

London E.C., August 29th, Hat WILLIAMS. 





THE DYNAMICS OF SCREW PROPELLERS. 


Srr,—I note that in his interesting article on the above subject 
published in the current issue of your journal, Professor Smith 
would dismiss the subject of cavitation by asserting that ‘‘ what- 
ever advantage might apparently be derived from the lack of 
sternward pressure on the front surfaces of the propeller blades is 
lost by the equal lack of forward pressure on the stern hulk of the 
ship.” 

Perhaps he will explain by what process of reasoning he has 
arrived at such an assumption of fact, and, how, if he be right in 
this assertion—which necessarily means that the development of 
any negative pressures on the forward face of a screw blade 
implies a corresponding reduction of fluid pressures ‘‘ on the stern 
hulk of the ship ”—the presence of negative pressures can at any 
time be desirable ? . 

Some authorities ascribed more than half of the efficiency of a 
screw to the negative pressures which it develops, .The mean 
speed at which water can flow towards the receding surfaces of 
revolving screw blades is comparatively low. Turbine-driven 
screws attain abnormally high rotational speeds, their forward 
surfaces recede with an abnormaily high speed from the closing-in 
water ; they, therefore, cavitate much more fully than could the 
blades of screws driven by reciprocating engines. 

The highest speeds yet attained have been got with turbine- 
driven craft. 

If abnormal cavitation is thus associated with the highest screw 
efficiency, in the case of turbine steamers, why should not some 
such conditions of complete, and, possibly perfect, negative 
pressures be sought for with crank-driven screws ! 

It is to be hoped that Professor Smith will deal more fully with 
these matters before he passes from the interesting, and, as some 
think, important subject of ‘‘ cavitation.” 

September 5th. be es 

Srr,—Whatever Professor Kk. H. Smith writes is certain to be 
read with interest; but no man can know everything, and Pro- 
fessor Smith would have much added to the value of what he 
er written about screw propellers if he had studied his subject a 
ittle. 

Concerning his correction of Rankine, I am a little in doubt. 
Professor Smith has introduced a new notation, I think, which is 
a little confusing. He seems to write “‘S” for v. Also it is 

M . 
evident Z 
g 
confound the thrust on the propeller with the total energy in a 
mass of water falling from a height sufficient to give it its assumed 
velocity. 

Leaving, however, points on which I may have failed to grasp 
his meaning, I may call attention to two where he is certainly 
wrong. He speaks of thrust block “‘ friction,” when he evidently 
means not friction but thrust. The thrust, multiplied by the 
speed of the ship, gives us a horse-power about 50 per cent. less 
than that indicated. The loss is not due to friction alone, or 
whirls, or eddies, or vortices, but very largely to the work done in 
accelerating water driven astern. With good propellers this may 
represent 25 per cent. of the whole power indicated. 

As to vanes and tubes and guide blades, can it be possible that 
Professor Smith has never heard of the inventions of Rigg or 
Thornycroft! or of the fact that elaborate investigations by 
Froude and others have led to the conclusion that the best results 
could be got by placing the propeller 30ft. to 50ft. astern of the 
ship, so that it could work in the ocean free from currents set up 
by the passage of the hull through the water ! 

Finally, let me point out thatif a ship with a displacement of 
10,000 tons goes to New York from Liverpool, 10,000 tons of 
water must cross the Atlantic to New York to restore equilibrium. 
The case is analogous to that of an electrical railway. The elec- 
tricity generated may be taken from the store in the earth, but all 
electricians know that ultimately it will find its way back to the 
power-house, 

Liverpool, September 4th. 
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AN EARLY LONG-DISTANCE RUN, 


Str,—The interesting article which appears on page 214 omits 
several points of considerable importance, and these the writer is 
able to supply from information given to him many years ago by 
Sir James Allport, 

On the 14th August, 1845, the Midland engine No. 10 ran light 
from Hunslet Lane, Leeds, to Altofts Junction, north of Nor- 
manton, where it was attached to the special train, consisting 
of van, carriage, and van, and the driver had orders to run the 
distance from Altofts Junction to Derby South Junction, a distance 
of 63 miles 47 chains, without a stop, at an average speed through- 
out of not less than 50 miles an hour. When running light from 
Leeds, a leading axle-box had got a “little warm,” but it was 
well oiled. and it was hoped all would go right; but soon after 
starting it ‘‘ran hot again,” and at Masborough the train had to 
make a special stop, and No, 10 gave up its train to a four- 
wheels coupled, six-wheeled goods engine which happened to be 
there. Then they went on again to Chesterfield, at which a pilot 
engine was stationed. This pilot was then put in charge, and the 
train arrived at the Derby South Junction, the driver and _ fire- 
man having had three engines to perform their run of 63 miles 
47 chains, 

Midland engine No. 17, stationed at Derby, then started. to per- 
form the run of 49 miles 2 chains to Rugby, without a stop, at an 
average of 50 miles an hour ; but it was delayed ‘five minutes at 
Kegworth, whilst the slow passenger train mentioned in your 
article as being due at Leicester at 9.45 was shunted. 

The fact that a goods engine was unexpectedly taken at Mas- 
borough, that the Chesterfield pilot engine was also unexpectedly 
taken, and that the express was standing five minutes at Kegworth, 
exclusive of the slackening from Trent Junction, accounts for the 
time lost. The correct time of the train passing Leicester was 
9.43, and the best bit of the run, so faras relates to the Midland line, 
was from passing Leicester to Rugby—20 miles 5 chains, and stop, 
in twenty-three minutes. It should be mentioned that the train 








did not stop at Normanton station, and did not enter Derby 
assenger station, but passed over the Derby North Curve, as the 
| London and Manchester expresses do to-day. 
Saxe-Coburg House, Leicester, CLEMENT E, STRETTON. 
September Ist. 





A KNOTTY PROBLEM. 


Sir,—I was greatly interested by the letter ‘‘The Knotty 
Problem ” which appeared in the correspondence column: of your 
last issue. Personally, I do not think that the problem is so diffi- 
cult to solve as ‘‘ A. B. C.” appears to suggest. 

With regard to the first part of the letter, it is mathematically 
possible to conceive a moving body to be at rest for an infinitely 
short time, and, further, to conceive an infinitely large force act- 
ing between the two impacting rigid bodies for this infinitely short 
time to produce the stopping and reversing of the motion of the’ 
bullet, without implying that the moving cannon ball has stopped, 
except, of course, for an infinitely short time. 

With respect to the second part of the problem, the strict 
mathematical conception of rigidity, excluding as it does the 
possibility of vibratory motion of the particles of rigid bodies, 
therefore logically excludes the conception of heat as a vibratory 
phenomenon. 

Mathematical conceptions are difficult tools to handle, and when 
once the help of such tools are requisitioned they should be 
entrusted to experienced hands. Q.E.D. 

September 5th. 





BASINGSTOKE CANAL. 

S1r,—As I have often boated on the Basingstoke Canal, may I 
be allowed to express my opinion as to its unsuitability for motor 
boats for passenger or pleasure traffic. It is not wide enough in 
many places for two rewing boats to pass without unshipping oars, 
the bridges are very narrow, and would require considerable care in 
steering. Many years ago, when it was in a better condition than 
it is at present, I went along the canal in a steam launch, as far as 
the tunnel at Greywell. Although the launch would do seven 
miles per hour on the Thames, it would only do five and a-half on 
the canal. The new owners should read Mr. Yarrow’s paper on 
‘* Steamships in Shallow Water.” 

If turned into a light railway it could only be used as a single 
track unless the bridges were widened. Some of your readers 
may be interested to know that from Basingstoke to Aldershot is 
the longest stretch of level water in England, nearly 22 miles. 

JoHN HENRY KNIGHT. 

Barfield, Farnham, September 2nd. 


GERMANY AND BRITISH MANUFACTURERS. 


S1r,—We enclose herewith photograph of a letter from a Bevlin 
public department, from which you will see how little disposed 
are our friendsin Germany to admit English manufactures. Their 
‘patriotism ” impels them not to buy abroad what they are able 
to purchase at home. 

In our particular branch of manufacture the Germans are making 
most unusual efforts to introduce their machinery into this 
country, where they seldom or never meet with difficulty arising 
from the foregoing considerations, but our own experience is that 
German Corporations will not in any circumstances whatever place 
an order for similar appliances with an English firm. 

MECHANICAL ENGINEERS. 








LAUNCHES AND TRIAL TRIPS. 


Lorp CcRzon, steam trawler; built by, Earle’s Shipbuilding 
Company ; to the order of, Yorkshire Steam Fishing Company, 
Hull ; dimensions, 130ft., 22ft. 3in. by 12ft. 10in.; engines, triple- 
expansion, 500 horse-power ; the trial gave complete satisfaction. 

FRIEDERIKE, steel screw steamer; built by, Tyne Iron Ship- 
building Company ; to the order of, Messrs. Franz Rahtkens and 
Co.; dimensions, 350ft., 49ft. 6in. by 25ft. 10in.; to carry, cargo ; 
engines, triple-expansion, 244in., 4lin. and 67in. by 45in., pressure 
180 lb.; constructed by, John Dickinson and Sons, Limited. 

HatuMET, single deck turret steamer; built by, Messrs. 
William Doxford and Sons, Limited, Pallion ; tothe order of, The 
Hathor Steamship Company, Limited, London ; she has a dead- 
weight capacity of 6800 tons on a 22ft. draught of water ; engines, 
triple-expansion, 24in., 4lin., 68in. by 45in. stroke, pressure 189 Ib. ; 
constructed by, the makers of the ship; launch, August 19th. 


SINGLE screw tug; built by, John I. Thornycroft and Co., 
Limited ; to the order of, The Buenos Ayres and Pacific Railway 
Company ; dimensions, 75ft., 18ft. by 9ft. 3in.; engines, com- 
pound surface-condensing, l5in. and 30in. by 22in.; launch, 
August 26th. 

APHRODITE, steel screw steamer; built by, Tyne Iron Ship- 
building Company, Limited ; to the order of, Messrs, Harris and 
Dixon, London ; dimensions, 348ft. 6in., 50ft. by 21ft. 3in. ; engines, 
triple-expansion, 24in., 39in., 66in. by 45in.; pressure 180 Ib.; con- 
structed by, North-Eastern Marine Engineering Company; the 
vessel attained a speed of 11 knots; trial trip, August 26th, 

PH@NIX, steamship; built by, Earle’s Shipbuilding and En- 
gineering Company ; to the order of, Messrs. Hayland and Co.; 
dimensions, 340ft., 50ft. by 27ft.; engines, triple-expansion, pres- 
sure 180]b.; the trials were highly satisfactory; trial trip, 
August 30th. 

NorFOLK RANGE, screw steamer, single-deck type; built by, 
Irvine’s Shipbuilding and Dry Docks Company ; to the order of, 
The Neptune Steam Navigation Company, Limited ; dimensions, 
336ft., 47ft. by 24ft. 10in.; engines, triple-expansion, 24in., 38in., 
64in. by 42in., pressure 1601b.; constructed by Richardsons, 
Westgarth and Uo.; launch, August 30th. 

Grinpon HALL, turret steamer ; built by, William Doxford and 
Sons, Limited; to the order of, Mr. Edward Nicholl, Cardiff ; 
dimensions, 342ft., 464ft. by 274ft. ; launch, August 31st. 

Lestris, steamship; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, the Cork Steamship Com- 
pany, Limited ; dimensions, 260ft. by 34ft. 6in.; engines, triple- 
expansion ; launch, August 31st. 

STEEL twin-screw steamer; built by, Messrs, Harland and Wolff ; 
to the order of, Messrs, Bibby Brothers and Co.; dimensions, 
452ft. by 54ft.; to carry, passengers; engines, quadruple-expan- 
sion ; launch, August 31st. 

AFRICA, screw coasting steamer ; built by, Mr. William Walker, 
of Maryport ; to the order of, for a London firm ;.dimensions, 
159ft., 24ft. Qin., 11ft, Qin.; to carry, 600 tons deadweight ; 
engines, triple-expansion, 13}in., 214in., and 344in. by 27in., 
pressure 160 Ib.; constructed by, Messrs. Hutson and Sons, 
Glasgow ; launch, August 31st. 

STEEL caisson; built by, Eiward Finch and Co., Limited, 
Chepstow ; to the order of, the British Government, for use at 
Sheerness ; dimensions, 66ft., 24ft. by 33ft. 6in., and weight, 
465 tons ; launch, September. 

Arnica, twin screw mail and passenger steamer ; built by, Sir 
Raylton Dixon and Co., Limited ; to the order of, the Empreza 
Nacional de Navegaceo & Vapore, Lisbon; dimensions, 436ft., 
51ft. by 28ft. 6in.; to carry, 420 souls and 5560 tons; engines, 
twin screw triple-expansion, 23}in., 39in., and 64in. by 465in., 
pressure 180 lb.; constructed by, North-Eastern Marine Engineer- 
ing Company ; a mean speed of 15 knots was attained ; trial trip, 
September Ist, 


















































































































THE ENGINEER 


Sept, 








ORE UNLOADING 


MACHIN 


ES 














Fig. S—TRAVELLING GANTRY BIN 


THE HANDLING OF IRON ORE. 


From 25,000,000 tons to 30,000,000 tons of iron are excavated 
annually from the ‘‘iron region’’ at the head of Lake 
Superior, in the United States, and about half of this amount 
is excavated and loaded into railway wagons by large steam 
excavators. This ore has to be transported to a shipping 
port, carried down the lakes, and unloaded at other ports, 
where it is either used in local blast furnaces and steel 
works or again loaded into railway wagons for shipment 
inland. To handle this enormous quantity of ore economi- 
caily and rapidly during a navigation season of about seven 
months has naturally led to the design of special wagons and 
steamers, and special means of loading and unloading the 
ore. The wagons are of wood or steel, usually with a carry- 
ing capacity of 50 tons, and they are hauled én long trains by 
locomotives of great power. The voyage of about 1000 miles, 
including one lock, is made by steamers in ten to twelve 
days, each steamer carrying 4000 tons to 7000 tons and, 
perhaps, hauling a steel barge with a like amount. These 
great steamers are ‘‘ all hold,’’ the engines are at the extreme 
stern, and the crew's quarters in a high forecastle, above 
which is the big pilot house with flying bridge. To facilitate 
the use of unloading machines these ships are built without 
stanchions, the narrow strips of deck between the hatches 
being supported by transverse plate girders or deck girders. 
The inside lining of the hold is inclined and has sometimes 
transverse ridges to form pockets, so that only from three to 
twenty per cent. of the cargo will have to be shovelled by hand 
into the buckets of the unloading machines. 

One of the most interesting of the special machines designed 
for unloading ore from steamers is the Hulett automatic ore 
unloader shown in the accompanying illustrations, and 
manufactured by the Wellman, Seaver and Morgan Company. 
These machines are erected on the face of a wharf, and each 
one has two parallel girders at right angles to the face of the 
dock, spanning four or five lines of rails, and carried on 
wheels, so that they can move along the dock. On this 
moving frame a carriage travels to and fro, and to this 
carriage is pivoted a long rocking beam. From the outer 
end of this beam is suspended a vertical leg, to the bottom 
of which is attached the bucket, and the man who controls 
the motions of the bucket rides in a chamber within the 
lower end of the leg. By means of the machinery the 
rocking beam is made to oscillate, carrying the bucket down 
into the hold, and then raising it clear of the ship. The 
travel of the carriage on the girders carries the bucket out to 
the ship, and brings it back with its load. To reduce the 
,travel of the carriage as much as possible, hoppers for receiv- 
ing the contents of the bucket are mounted between the 
main girders. These hoppers discharge into railway wagons 
or into a steel car which travels on rails parallel with the 
carriage, and runs out on a frame in the rear of the machine, 
to discharge the ore into wagons or into a stock yard. The 
suspended leg carrying the bucket is mounted on rotating 
trunnions on the end cf the rocking beam, so that it can be 
rotated to allow the bucket to reach out in all directions, 
The bucket is usually of 10 tons capacity, and bas a total 
spread of 18ft., with a telescopic motion, by which it can be 
made to reach, when open, more than half-way from the 
centre of one hatch to the centre of the next one. The 
carriage moves the bucket to any desired position across the 
hold, and the beam lowers it to any desired depth. Conse- 
quently, the operator is able to reach almost the entire cargo. 
In an ordinary ore steamer there is no difficulty in reaching 
90 per cent, of the cargo, and in some of the modern steamers 
the Hulett machines have actually unloaded 97 per cent. 
without the aid of shovellers. A group of four machines at 
Conneaut has a record of unloading 7257 gross tons of ore in 
44 hours, or an average of a little more than 403 tons per 
hour by each machine. The highest record of any one 
machine was 681 tons taken out in one hour. 

In the accompanying illustrations, Fig. 1 shows two 
Hulett machines at Lorain unloading a large steamer. Here 
the steel works are on the top of a high bank or cliff, in which 
a wide bench has been cut to form a wharf for the machine. 
The receiving wagon or lorry runs up the inclined cantilever 
frame and discharges its contents into a huge pit or bin lined 
with concrete, thus reducing the height to which the ore has 
to be hoisted. A travelling gantry serves this stock pit, the 
stock yards, and the railway sidings. Fig. 2 is another view 
of the same plant, and shows some interesting features. In 
the left foreground is the deck of the steamer, which will be 
seen to consist mainly of hatchways, separated by narrow 


gangways supported. on brackets on the plate girder deck | 


| beams. 


| their respective storage bins. 





which are operated by machinery, a number of them 
being opened or closed simultaneously. Along the wharf are 
rails for the unloading machines, which are mounted on 
heavy steel bogies. The main frames are deep plate girders, 
outside of which are riveted steel trusses, and between and 
beneath which is the inclined tramway for the 10-ton 
receiving lorry. 
carriage, to which is riveted the steel trussed rocking beam. 
From this is suspended the leg with its bucket, which is here 
shown closed and just clear of the hatchways. A parallel 
beam, pivoted to the main frame and to the suspended leg, 


prevents any swinging motion of the latter and maintains it | 


in a vertical position. 

The movement of the machine along the wharf, the to-and- 
fro travel of the carriage, and the movement of the 10-ton 
lorry on the cantilever frame, are all controlled by a man 
riding in a cabin on the counterbalanced end of the rocking 
beam. The movements of the bucket are controlled bya man 
riding inside the bottom end of the suspended leg, as shown 
in Fig. 6, which also shows the bucket partly open. Where 
the machines are operated by steam, the bucket is operated 
by hydraulic power; but where the machines are worked 
by electricity, specially designed motors are used to operate 
the bucket. This illustration also gives a good idea of the 
interior of the cargo hold of a lake ore steamer, but many 
boats have the deck girders built with parallel booms instead 
of the arched lower booms shown here, The sloping sides 
facilitate the unloading of the ore. 

The Lackawanna Steel Works have five of these machines, 
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At the right of the hatchways are the hatch covers, , 


On this frame travel the bogies of the | 





Fig. 6—BUCKET OF MACHINE IN STEAMER’S HOLD 


bottoms, which discharge it into concrete bins below the 
| ground level and close to the blast furnaces. In an under. 
| ground chamber or pit is an electrically-operated hopper 
wagon running under the shoots of the ore and limestone 
bins and over the charging buckets at the foot of the incline 
to the head of the furnace. The wagon has two hoppers, 
When run forward it takes a load from the bin, and 
then running back it discharges this into the furnace 
charging car. 

The Hulett ore-unloading machines are operated either by 
steam or electric power. In the former case a steam engine 
is used to travel the machine along the wharf, and to operate 
the lorry running on the cantilever discharge frame. 
Hydraulic pumps supply power for hoisting and lowering 
the rocking beam, moving the carriage, and operating the 
bucket. In the electric machines all operations are effected 
by motors, and the motors on the machines of the Lacka- 
wanna Steel Works—Fig. 3—are as follows :— Rocking beam, 
150 horse-power ; moving the carriage in and out, 50 horse- 
power ; gperating the bucket, 80 horse-power ; operating the 
bucket wagon or lorry, and moving the machine along the 
wharf, 260 horse-power. The movements of the rocking 
beam and carriage are effected simultaneously, the carriage 
being run but as the beam descends with the empty bucket, 
and running back as the beam ascends with the loaded 
bucket. The machines are designed to deliver a load— 
10 tons—each minute. It may also be noted that at Lorain 
the wharf is situated on the concave bend of the river, and 
has such a curve that the side of along steamer will be 12ft. 
from the wharf at the midship line. The bogies, however, 
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Fig. 7—-THE BROWN COAL AND ORE HANDLING MACHINE 


and Fig. 3 shows the first three of these unloading a steamer. 
The wharf is of concrete, and has several lines of railway near 
the water’s edge, then the stock yard, and then a row of ore 
bins, which appear beyond the bow of the steamer in the view. 
The ore unloaders have long inclined cantilever frames from 
which the lorry, already described, discharges its load at any 
desired point. From the stock pile to the furnace the ore is 
handled mechanically by travelling gantries, one of which is 
shown in Fig. 3, but Fig. 4 gives a better idea of the arrange- 
ment, and shows the unloaders in the background and the 
ore bins at the left. The gantries are 374ft. Gin. long over 


the bottom booms, and each has a grab bucket of seven tons | 
capacity, which moves along the boom and is raised and | 


lowered at any point, while the gantry travels along the 
stock yard which it serves. 

The operation is as follows, and will be understood by refer- 
ence to Figs. 4and 5, page 240 :—The ore picked up by the gantry 
from any desired stock pile is discharged either into wagons 
under the outer cantilever end—as in Fig. 4—or else into a 
travelling or gantry bin, as shown in Fig. 5. This bin travels 
along the top of the battery of storage bins, and is directly 
under the inshore cantilever end of the main gantry. The 
frame of the bin spans two lines of rails, upon which run 
hopper wagons for discharging the different kinds of ore into 
The gantry bin and the hopper 
wagons are all self-propelling, operated by electric motors. 
With the use of the gantry bin the bucket can be kept in 
continual operation, and need not wait for the return of the 
hopper wagons. 

At the Lorain plant a somewhat similar travelling gantry 


with bucket is used, being moved by a steel cable anchored at | 


the ends of the line of travel and wound upon a driving drum 
in one of the towers. The bucket takes the ore from the 
stock piles and loads it into railway wagons with hopper 


enable the machine to travel on a curved path, and the 
travel of the carriage is sufficient to enable the bucket to 
reach the farther side of the hold. Ph 
In the Hulett system of unloading ore the material is 
handled in 10-ton lots, and only a few machines are required. 
In the Brown Hoisting Machinery Company’s system, how- 
ever, which is véry extensively employed, the material is 
handled in 1-ton buckets or tubs, and there may be from six 
to twenty machines side by side unloading one ship. In this 
latter system, which is shown in Fig. 7, a long inclined truss 
is supported by two towers, travelling on lines of rails; at 
one end is a hinged extension extending over the water, and 
at the other end is a long cantilever extension serving a 
| second stock pile. A bucket or tub, operated by cable, travels 
on the boom, and as itreaches the lower end, over the hatch- 
way, it is automatically released from the rails and dropped 
into the steamer’s hold. When loaded it is hauled up, auto- 
matically engages with the rails, and runs up the cantilever, 
emptying its load at any desired point, either into railway 
wagons or upon the stock piles. The buckets hold about 
17 cubic feet, or an average of one ton of ore, and are loaded 
by men in the hold. The cost of unloading in this way 1s 
about 4d. to 1d. per ton, and each machine can unload from 
40 to 50 tons per hour. As already noted there are usually a 
number of these machines side by side. Where there are no 
stock piles, and all ore is loaded into railway wagons, the 
machine has a travelling tower spanning two lines of rails, 
and has a horizontal cantilever extending over two more lines. 
A further modification where only a small storage yard or 
| stock yardis used—to provide against a possible shortage of 
wagons—is to use an inclined cantilever 80ft. long, carried 
| only by the one tower. The Brown machines are used for 
| handling coal as well as ore, and are in use at ocean ports as 


' well as the lake ports, 
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STANDARD LEADING SCREWS.’ 


(Oontinued from page 198.) 
APPENDIX I. 

EXPERIMENTS WITH 161N, LaTHE, Royat CarriAGE DEPARTMENT, 
witH AN AccURATE LEADING ScREW SuprLieD By MEssRs, 
WiLLtAM Murr AND Co,, LimiTED, 1893, 

ALTHOUGH so doing made extremely accurate measurements im- 
sible, it was decided that the verification of the screw of this 

fathe should be made upon the lathe itself as standing in the 

Royal Carriage Department Gauge Makers’ workshop, the object 

of the investigation being large y to ascertain the accuracy of 

workmanship obtainable by special attention without making any 
marked departure from ordinary workshop practice. 

The measurements were undertaken upon the following lines :— 
Two 10ft. end-measure standards were placed in V_ blocks 
adjusted for level on the bed of the lathe, a fixed gauge abutment 
with a spherical end was secured to the bed near the headstock, 
and a second spherically-ended abutment provided with a micro- 
meter adjustment was fixed upon the saddle of the lathe, from 


—10 per cent. iridium—let into the neutral plane of the bar. 
The divisions are drawn on this strip. The scales are each 40in. 
long, divided into tenths of inches ; the first and last inches are 
further subdivided into hundredths. 

(6) A set of end gauges of tool steel 1-5 per cent. carbon, of fin. 
square cross-section. 

The standard used has been a cast iron standard yard, C63, 
lent to the National Physical Laboratory by the Board of Trade. 
The value of this yard was given as— 

C63 = 36-00013in. at 62deg. Fah., - 
and its coefficient of expansion was stated to be— 
0-0000100lin. for 1 deg. Cent. 

The distance from 2in. to 38in. on the scales was compared with 
C 63 in the comparator. The scales were immersed in paraffin oil 
during the comparisons, and the temperature of the oil was 
measured by two mercury thermometers. 

The values of the scales were found to be— 

Yard No, 1 (2in, to 38in.) = 36in. + 0-00613in. at 62deg. Fah. 
Yard No, 2(2in. to 38in.) = 36in. — 0-0004lin. at 62 deg. Fah. 
A check experiment was made with Yard No.1. The Laboratory 





which the transverse slide rest had been removed for con 

To ensure that the measurements when repeated were each 
time taken from the same part of the thread, so far as possible, 
the successive positions of the saddle were marked on the bed so 
that the saddle could be returned for each test of the screw. 

Thermometers were inserted in mercury contained in holes 
drilled in the front web of the lathe bed, aud in steel blocks 
standing over the back web of the lathe bed, and attached to the 
leading screw itself and the standard bars. 

The standard bars having been placed butting against each 
other, and with one end of one against the fixed abutment, the 
saddle was moved towards the fixed abutment to the required 
position by revolving the leading screw by means of a hand wheel 
on its end. Observations were then taken by means of a cylin- 
drical gravity piece, or feeler, between the end of the standard 
bar and the micrometer abutment. From this the actual distance 
of the saddle from the fixed abutment could be deduced, and, 
compared with the distance, it should actually have been corre- 
sponding to the number of turns of the lead screw measured on 
the divided hand wheel on its end. 

Threeereadings with the gravity piece were taken by each of 
two observers for each position, and all thermometer readings 
were also observed and recorded by both observers, After this, 
three more micrometer readings, and the accompanying tempera- 
ture observations, were taken by each observer, in which contact 
between the micrometer abutment and the spherical end of the 
standard bar was observed with a magnifying glass, directed 
upon the interruption of a beam of light retiected upwards from 
the lathe bed. The standard length bars were then removed, 
and the leading screw turned through 480 turns, and similar 
micrometer observations repeated between the micrometer abut- 
ment and the fixed abutment. 

This was done altogether from four different arrangements 
of the two standard 10ft. bars, making in all forty-eight readings for 
the one measurement, 

Readings were similarly taken with the 10ft. standard length 
bars to give the reading at 240 revolutions of the screw, and 
readings for all multiples of 24 revolutions—1ft.—of the screw with 
different combinations of 10ft., 6ft., 3ft., and 1ft. standard bars, 
the observations being taken with the feeler, and optically, by two 
observers throughout, and each time before and after reversal of 
the endmost standard bar. 

The Superintendent of Weights and Measures reported on 
May 2nd, 1901, that the results of these measurements reduced to 
62 deg. Fah. are as follows :— 


‘*Who'e length of screw— 
20ft. = 20ft. + 0-0107in., 

_‘‘The probable error of the measurement of the whole length of 
20ft. may be takenas + 0-00075in., and the limit of error does not 
exceed 0-00018in. per linear foot of screw. 

“The above are results obtained from measurements made by 
the ‘gravity piece.’ The measurements obtained by means of 
micrometer alone confirm the above result, although these latter 
refer to a slightly different part of the screw th: ° 

‘It would appear that the best 3ft. run of the screw is from 7ft. 
to 10ft., and, if approved, we will now proceed with the remaining 
end measurements 3ft. down to separate threads, as sanctioned by 
the Committee. 

“For the determination of temperature fourteen thermometers 
were used, and temperatures are stated in the Centigrade scale— 
the only official seale for linear measurements; six thermometers 
were placed on the bed of the lathe, four of them being inserted 
in mercury ; a thermometer was placed on each of the standard 
measures used ; and two thermometers were attached to the thread 
of the screw. 

‘The errors of the thermometers used—in some cases consider- 
able—have now been re-determined and are stated when the ther- 
mometers are in a horizontal position.” 

The greatest error found in any single foot was 0-00474in.; the 
least, 0-00010in. The best 4ft. of screw from 9ft. to 13ft. were sub- 
sequently submitted to more detailed measurement in July and 
October, 1901, each 24 revolutions, 1ft.; 12 revolutions, 6in.; 4 
revolutions, 2in.; 1 revolution, 4in.; and the degree of accuracy 
of the screw was confirmed. Detailed corrections for temperature 
Pers the accuracy of the steel-measuring rods were applied as 
efore, 

Owing to spring in the screw when moving the heavy saddles, to 
difficulty in returning the screw always to the same position, to 
the unavoidable temperature changes in the workshop in which 
the measurements were carried out, and the vibration resulting 
from the neighbourhood of heavy machinery, even though observa- 
tions were taken during meal hours, measurements repeated under 
apparently similar conditions were found to vary as much as ten 
micrometer divisions + 0-00lin. Owing to these difficulties, as 
well as to the number of bars in contact, the aggregate of a 
number of measurements over small intervals frequently differed 
materially from a single measurement over the whole interval. 
The final inference from the measurements in detail was, however, 
that the accuracy of the special 4ft. of screw measured was very 
good, the length over all being nearly 4ft. — 0-0003in., and with 
no marked intermediate irregularities. 

It was then considered desirable to cut upon this lathe three 
screws suitable for subsequent correction in the standard leading 
screw-adjusting machine then under construction, and as accurate 
as the most careful workmanship would produce, so that a measure 
of the accuracy of reproduction under the conditions of ordinary 
gauge-room work could be obtained. 

For this purpose the gear wheels and all the ordinary appur- 
tenances of the lathe were utilised, and the screws were subse- 
quently transmitted to the National Physical Laboratory for 
calibration by means of the facilities installed for the equip- 
ment of the Standard Leading Screw-adjusting Machine. 

The result showed these three screws to be very regular through- 
out their length, the longest being 0-002in., and the shortest 
0-0026in. short over all in 3ft., the maximum local error being 

0-00lin. in a certain 3in. length, and all errors of any magni- 
tude, except in a portion of one screw, being minus quantities. 
None of the three screws differed from either of the others at 
any corresponding point by more than 0-0007in. The final cuts 
taken were very light, and the most interesting fact elicited by 
the investigation is that, in spite of this, the reproduced screws 
were not less than 0-002in. shorter than the original in 3ft. 


APPENDIX II. 


These consist of :— 
(a) Two “line” standards, These are of H form, and are con- 
structed of Whitworth steel with a thin strip of platinum-iridium 


* Reprinted by permission of H.M, Stationery Office. 





po an ‘*Invar” metre, which has been tested at the Bureau 
International des Poids et Mesures, Using this standard, and 
comparing 2in. to 38in. on Yard No. 1 with 5 mm. to 920 mm. on 
the metre, the value of the former was found to be— 


Yard No, 1 = 36-00623in., 


there being considerable uncertainty in the last figure owing to 
instability of the *‘ Invar” scale. 

The values given above may be taken to be correct to abont one 
part in a million at the times of comparison—November, 1903, and 
April, 1904, respectively. The question of stability of the scales 
cannot at present be decided definitely. A later comparison of 
Yard No, 2 shows that it is slowly increasing in length, its present 
value—August, 1904—being about 36in. — 0-0003in. It will be 
necessary at present to occasionally re-verify these standards. 

The calibration was accomplished by the abridged method 
described by M. Broch in the fifth volume of the ‘‘ Travaux et 
Memoires de Bureau International des Poids et Mesures.” An 
instrument for doing this has recently been erected at the labora- 
tory, and is shown below. It consists of a cast iron A, 
98in. long, on which slides a table B, 53in. long. This’ can be 
moved from end to end of the bed by means of a rack and pinion 
worked by the hand wheel C. The scale to be tested D rests on 
two rollers on the girder E, which is supported on the adjustable 
brackets F, The scale is observed by the two micrometer micro- 
scopes M, which are held in supports sliding on the slide G, which 
is securely bolted to a concrete wall. The microscope supports 
can be clamped at any desired distance apart. 

The process is as follows :—The first step is to determine the 
relation to the whole distance, 2in. to 38in., of any convenient 





1 = correction to zero for setting 36in. 
m= ye a oe 4in, 
ia sh a » 12in. 
Then the equations of ob:ervation are :— 
Y=l4 a) 

a+b=1+8 

ate=l+¥r 

a+d=1+ 8) 

b+etct+d=lt+e 

a=m+ce 

b+e=mt | 

c+d=m+t Of 

d+b=m+ xl 

b=n+ry 

c=>n+r fe 

d=a+y, 


Where a, 8, &c., are the readings observed with the varivus 
combinations. 
From these we obtain the seven normal equations :— 


6b+2(e+d)t+a—-(2l+2m+n)/=Btret+ntweta 
oe 

§6c+2(dtbhbh+a—-(2Ql+2m+np=yre +nt+Otn 

5d +2(b+c)ta—- (Ql+2mtnl=B + e+ Ot+utey 


4at(b+c+d)—-(3l+m=B+y+8+f=D. 
$a+2(6+e+7d) -5l=at+B+ry+te- Y 
a -F, 
a+2(b+c+d)—-4m=F+n+O0+Kn=V. 


(b+e+d)-8n=A+up+v=W. 
Solving these equations, we obtain as the most probabla valucs 
of a, b, c, and d:— 

a=0-194(A+B+C)+0- 
b = 0-333 A + 0-069(A +B 
c = 0-333 B + &e. 
d = 0-333 C + &e. 

Where 


— K) — 0-583 J. 
- 0-194 (D-K)-0-542 J. 


+ 


722 (D 
+ C) + 





J =2(U - Y)+ 
K = #(U-Y) + 
The following subdivisions were then accomplished in a similar 
manner to the above :— 
24 into 81, 811, 81. 
121 into 61, 611, 31, 31. 
12111 into 811, 41, 411, 4111. 
| 81 into 41, 411, 21, 211. 
| Starting again from the 36in. gauge, the fullowing subdivisions 
wero made :— 


AV + 4W. 
1V. 









































number of equal parts into which this distance can be divided. 
In the case of these two scales it was decided to determine the 
corrections at the successive points, 4in. apart, 2in., 6in., 10in., 
to 38in. To accomplish this the microscopes were first placed 
about 32in. apart, and the distances 2in. to 34in., 6in. to 38in. 
were compared, 

The microscopes were then placed about 28in. apart, and the 
distances, 2in. to 30in., 6in. to 34in., 10in. to 38in. were compared. 
The microscopes were in succession placed at 24in., 20in., 16in., 
12in., and finally 8in. apart, and the comparisons continued in the 
same way. The whole of the observations were then combined by 
the method of least squares, and the errors at the successive 
points deduced. The next step was to obtain the errors at the 
half inches. To do this the first 4in. length, viz., 2in. to 6in., was 
compared with the sixth, viz., 22in. to 26in. The microscopes 
were placed at about 164in. apart, and the distances, 5}in. to 
22in., 6in, to 224in. compared. This gives the difference between 
the half inches, 54in. to 6in. and 22in. to 224in. In the same 
way, by increasing the distance of the microscopes by succes- 
sive increments of jin., until finally it was 234in., each 
hin. of each 4in. length was compared with every jin. of 
the other 4in. length. The observations were again combined 
by the least squares method. The second and seventh, third 
and eighth, fourth and ninth, and fifth and ninth sections 
were compared in the same way. Thus the correction at every 


of the half-inches between Oin. and 2in. and 38in. and 40in. these 
parts of the scale were compared with four other 2in. lengths of 
the scale, whose calibration corrections had already been found, 
and the means of the values thus obtained were taken as the true 
values. Finally, the half-inches, 2in. to 2}in. and 37}in. to 38in., 
were divided into tenths of inches by exactly the same process as 
the determination of the half-inches, 
The calibration corrections of Yard No, 2 are given in Table I. ; 
they are given in terms of the fundamental length, 2in. to 38in. 
To obtain the true value of the distance between any two points on 
the scale, the difference between the calibration corrections is 
added to the proportional part of thecorrection of the whole length, 
2in. to 38in., e.g.,0n Yard No, 2 the distance between 5in. and 
17in. is— 
12in. + (0-00035in. — 0-00025in.) — 4 (0-00041in.), 
or 11-99996in, 
The following are the gauges supplied to the Laboratory :— 
One 36in., one 24in., three 12in., one llin., one 10in., four 9in., 
three 8in., one 7in., two 6in., one 5in., three 4in., two 3in., two 
2in., and two lin. These were compared with each other ty a 
modification of the method used by Sir Joseph Whitworth. The 
instrument used was a 48in. measuring machine, by the Pratt and 
Whitney Company, with the addition of the spirit-level indicator 
devised by Mr. Storey, of the Newall Engineering Company. 
The three 12in. gauges and the 24in. gauge were first determined 
in terms of the 36in. gauge. Todo this the zero of the moving stop 
of the machine was placed approximately 36in. from the fixed stop. 
Readii were then taken with the combinations 36, 24 + 121, 
24 + Ion, 24 + 121, and 121 + 12m + 121m. In the same way 
the combinations 24, 121 + 121, 12m +- 121, and 1211 + 121 were 
compared, and finally the three 12in. gauges were compared. The 
whole of the observations were then combined as follows :— 
Let Y = correction to 36in. gauge, previously determined. 

a = correction to gauge 24. 
” 

1211, 


” 





Hau 


Rao 


” ” 
12111. 


’ ” 


}in. between 2in. and 38in. was obtained. ‘To determine the errors | 


G qt 
ed fj = } 
— as 
ae ri ] 
Sis 2 Las TS 3 | 
| 
| 
$ - 
i — i 
CALIBRATING INSTRUMENT 


36 into 91, 911, 9111, 9IV 
91 into 61, 611, 31, 311. 
31 into 21, 211, 11, 111. 

In this way entirely independent values of the 3in. gauges and 2in. 
gauges were arrived at. These were found to agree within 
0-0000lin. The llin., 10in., 7in., and 5in, were evaluated by com- 
parison with different combinations of the gauges determined in 
the main calibration given above. 


TaBLE I,—Calibration Corrections to Standard Leading Screw 
Committee's Yard No. 2. 
The unit is 0-000lin. 











_— No, 2 _- No. 2 
0 - 0-1 20-5 - 0-9 
0-5 - 0-8 21 - 0-5 
1 - 155 21-5 - 0-5 
1-5 ~ 0-4 22 - 0-7 
2 + 0-0 22-5 - 0-5 
2-1 - 0-8 23 + O-1 
2-2 - 1-0 23-5 - 1:8 
2-3 - 0-6 24 - 1-3 
2-4 - 0-5 24-5 -~ 1-5 
2-5 - 0-4 25 - 1-8 
3 - 0-6 25-5 - 1-6 
3-5 - 0-1 26 - 1:3 
4 - 4-0 26-5 + 0-1 
4-5 - 3-7 27 | + 0-2 
5 - 3-5 27-5 + 0-8 
5-5 | - 2-6 28 | - 0-5 
6 - 2-5 28-5 | ~ 0-1 
6-5 - 1-9 29 | 0-5 
7 + 0-0 29-5 - 0-3 
7-5 - 1-0 30 - 2-5 
8 - 0-7 30-5 - 8-7 
8-5 - 0-2 31 -— 2-4 
9 + 0-0 31-5 - 2-4 
9-5 - 0-2 32 - 3-0 
10 — 0-4 32-5 2-6 
10-5 - 0-8 33 - 2-2 
1l - 0-5 33°5 - 1-4 
11-5 0-1 34 - 1-7 
12 0-2 34-5 - 18 
12-5 0-2 35 - 1:3 
13 0-4 35-5 - 0-9 
18-5 - 1-2 36 - 0-6 
14 - 1-2 36-5 0-9 
14-5 - 0-9 37 - 0-8 
15 - 1-5 87-5 - 0-5 
15-5 - 1-4 7-6 - 0-5 
16 - 0-4 37-7 - 0-4 
16-5 | - 1-6 37-8 - 0-6 
17 2-5 37-9 — 0-4 
17-5 3-3 38 0-0 
18 - 2-6 38-5 -— 0-2 
18-5 - 2-6 39 - 0-3 
19 | - 2-7 39-5 t 0-0 
19-5 - 2-2 40 + 0-6 
20 - 1:55 


In determining the value of the 36in. gauge, this was supported 
ina stiff, accurately-made bronze groove, and contact pieces with 
fine lines engraved on the plane of the neutral plane of the bar 
were pressed up against the latter by light springs. The distance 
between these two lines was measured (a) with the bar in place, (l) 
with the bar removed, and the contact pieces brought into contact 
with each other, the difference giving the length of the bar. 

An important question which arose was the following :—The 

' 36in, gauge, when compared with the ‘“‘line” standard, was 
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supported along its whole length. In the measuring machine it 
was supported at two pointsonly. What correction must we apply 
for bending in the second case, and what is the distance apart of 
the supports which makes this correction a minimum? Assumii 
that the ends always remain planes perpendicular to the neutra 
axis, the change in apparent length may be due to two causes—(a) 
inclination, produced by bending of the bar at the ends to the 
plane of the supports; and (b) difference in length between the 
neutral axis of the bar and its horizontal projection. 

Reference has been made to Dr. Chree’s paper on ‘‘ Applications 
of Elastic Solids to Metrology,” Physical Society’s ‘* Proceedings,” 
vol. xviii., page 1. For (+) tobe a minimum we have the condition 
that the distance apart of the supports—symmetrically placed— 
shall be 0-559 of the whole wee of the bar. For (a) tobe a 
minimum, viz., zero, the slope of the bar at the ends must be zero. 
Using equation 69 Joc. cit., we have :— 

_ dy w ( 123) 
Slope = 2 = — Jl(hl - 
P dx er (/ 2! ane 6 J 
Where 2/ = length of bar. 
2a = distance between supports. 
« = distance of any point from the middle of the bar. 
w = weight per unit length (say 0-16 lb. per in.) 
E = Young’s modulus (say 2-5 x 107 lb. per in.2) 
I = moment of inertia of the cross section about the 
perpendicular, thr ugh thecentre of gravity, to the 
piane of bending. 


~ p to be zero when « = /, we have /2(4/ — a) = — 42, 


or a = 0-667/. 
Consequently, the best distance between the supports lies 
between 0-667 x 2/ and 0-559 x 2/, 
The distance 0-667 x 27 is a convenient and easily found dis- 
tance, and was adopted in these experiments. 
_ To find the difference A between the neutral axis and its pro- 
jection with this distance, we use formula 98, viz.:— 


a=1(F) *(+), 


and for our distance f ( ) is given as 2-60 x 10%. 


y4 
I is approximately op where } is the length of the side of the 


cross-section, viz.,0-75—‘‘ approximately,” because the corners are 
rounded, 

From this we find 

: = 1x 107in., 
which is negligible. 


(To be continued.) 








THE LANGLEY AERODROME.* 
By S. P, LANGLEY. 
(Concluded from page 224.) 


WHILE this transfer of the launching apparatus from the small 
boat to the large one was being made the changed atmospheric 
conditions incident to a large body of water over which thick fogs 
hung a great portion of the time, from those of a well-protected 
shop on the land, began to manifest themselves in such ways as 
the rusting of the metal parts and fittings, and the consequent 
disarrangement of the adjustment of the necessarily very accurate 
pieces of apparatus connected with the ignition system of the 
engine. These difficulties might have partly been anticipated, 
but there were others concerning which the cause of the deteriora- 
tion and disarrangement of certain parts and adjustments was not 
immediately detected, and consequently when short preliminary 
shop tests of the small machine were attempted just prior to 
launching it, it was found that the apparatus did not work 
properly, necessitating repairs and new constructions and conse- 
quent delay, Although the large house-boat with the entire out- 
fit had been moved down the river on July 14th, 1903, it was not 
until the 8th of August that the test of the quarter-size model was 
made, and all of this delay was directly due to changed atmo- 
spheric conditions incident to the change in locality. This test of 
the model in actual flight was made on the 8th of August, 1903, 
when it worked most satisfactorily, the launching apparatus, as 
always heretofore, performing perfectly, while the model, being 
launched directly into the face of the wind, flew directly ahead on 
an even keel. The balancing proved to be perfect, and the power, 
supporting surface, guiding, and equilibrium-preserving effects of 
the radder also. The weight of the model was 58 Ib., its sustain- 
ing surface 66 square feet, and the horse-power from 23 to 3. 

This was the first time in history, so far as I know, that a 
successful flight of a mechanically-sustained flying machine was 
made in public. 

The flight was not as long as had been expected, as it was 
found afterward that one of the workmen, in his zeal to ensure an 
especially good one, had overfilled the gasoline tank, which would 
otherwise have enabied a flight several times as long. However, 
as such a flight would have given absolutely no more data than the 
short one did, and as the delays in getting ready for testing the 
large machine had already far exceeded what was expected, it was 
thought best not to make any more tests with the small one, as all 
of the data which were desired had been procured, and it was 
accordingly stored away and every energy immediately concen- 
trated in getting the large machine ready for its first test, which 
at that time seemed only a few days away. 

During all these delays it may be remarked that we necessarily 
resided near the house-boat, and therefore in a region of 
malaria, from whose attacks a portion of us suffered. 

I have spoken of the serious delays in the test of the small 
machine caused by changed atmospheric conditions, but they 
proved to be almost negligible compared with what was later 
experienced with the large one. I have also alluded to the fact 
that the necessarily light ribs of the large sustaining wing 
surfaces were covered with several coats of a special marine 
varnish which many tests had shown enabled the glue to withstand 
submersion in water for more than twenty-four hours without 
being affected. _ This water test was made with a view to guard- 
ing against the joints of the ribs being softened when the machine 
came down into the water, as it was planned for it to do at the 
close of its flight, and these submersions had apparently shown 
that no trouble need be anticipated from the effects of the sustain- 
ing surfaces getting wet. It is an instance of the unpredictable 
delays which present themselves, that when preparationshad been 
begun for the immediate trial of the large machine, already down 
the river, it was found that every one of the cross ribs had been 
rendered almost useless by the damp, though under shelter. As 
it would take months to build new ones, a temporary means of 
repairing them was used. There were other delays too numerons 
to mention, but chiefly incident to working over the water, some 
of the principal of which were due to storms dragging the house- 
boat from its moorings and destroying auxiliary apparatus, such as 
launches, boats, rafts, &c., to say nothing of the time consumed in 
bringing workmen to and from the scene of the experiments, The 
propellers were even found to break under the strain of the actual 
engines in the open, though they had not done so in the shop, and 
this is mentioned as another instance of the numerous causes of 
trying delay which it was impossible to foresee. 

Finally, however, on the 3rd of September, everything seemed 
to be in readiness for the experiments, and the large aérodrome 
was accordingly placed in position and all orders given and arrange- 





* Reprinted from the Smithsonian Report for 1904, 





ments made for a test that day. After stationing the various tugs, 
launches, &c., at their predetermined positions so that they might 
render any assistance necessary to the engineer or the aérodrome, 
in case it came down in the water at a point distant from the 
house-boat, and after the photographers, with a telephoto 
cameras, had been stationed on the shore in order that 

with their trigonometrical data might be obtained, from which 
speed, distance, &c., might be later determined, and when every- 
one was anxiously expecting the experiment, a delay occurred from 
one of the hardly predictable causes just mentioned in connection 
with the weather. An attempt was made to start the engine so 
that it might be running at its proper rate when the atérodrome 
was launched into free air after leaving the track, but the dry 
batteries used for sparking the engine, together with the entire 
lot of several dozen which were on hand asa reserve, had become 
useless from the dampness, 

I have merely instanced some of these causes of failure when 
everything was apparently ready for the expected test, but only 
one who was on the spot and who had interest in the outcome 
could appreciate trials of this sort, and the delays of waiting for 
weather suitable for experiments. 

It was found that every storm which came anywhere in the 
vicinity immediately selected the river as its route of travel, and 
although a ten-mile wind on the land would not be an insurmount- 
able obstacle during an experiment, yet the same wind on the 
river rendered it impossible to maintain the large house-boat on an 
even keel and free from pitching and tossing long enough to make 
a test. 

While speaking of the difficulties imposed by the weather, it 
should also be understood that to take the aérodromein parts from 
under the shelter of the roof and assemble and mount it upon the 
upper works was a task requiring four or five hours, and that 
during this time a change in the weather was altogether likely to 
occur, and did repeatedly occur, sufficient to render the experiment 
impossible. Experience has shown, then, that the aérodrome should 
be sheltered by a building in which it shall be at all times ready for 
immediate launching. During all the delay resulting from this 
and other causes—since it was never known on what day the 
experiment might take place—a great expense for tug boats wait- 
ing at a distance cf forty miles from the city was incurred, and this 
was a part of the continuous drain on the pecuniary resources, 
which proved ultimately more fatal than any mishap to the appar- 
atus itself. 

Following the 3rd of September, and after procuring new 
batteries, short preliminary tests inside the boat were made in 
order to make sure that there would be no difficulty in the running 
of the engine the next time a fair opportunity arrived for making 
a test of the machine in free flight. Something of the same 
troubles which had been met with in the disarrangement of the 
adjustments of the small engine was experienced in the large one, 
although they occurred in such a different way that they were not 
detected until they had caused damage in the tests, and these dis- 
arrangements were responsible for broken propellers, twisted 
shafts, crushed bearings, distorted framework, &c., which were not 
finally overcome until the Ist of October. After again getting 
everything in apparent readiness, there then ensued a period of 
waiting on the weather until the 7th of October, 1903, when it 
became sufficiently quiet for a test, which I was now beginning to 
fear could not be made before the following season. In this, the 
first test, the engineer took his seat, the engine started with ease 
and was working without vibration at its full power of over 50 
horse-power, and the word being given to launch the machine, the 
car was released and the aérodrome sped along the track. Just 
as the machine left the track, those who were watching it, among 
whom were two representatives of the Board of Ordnance,* noticed 
that the machine was jerked violently down at the front—being 
caught, as it subsequently appeared, by the falling ways—and 
under the full power of its engine was pulled into the water, carry- 
ing with it its engineer. When the aérodrome rose to the surface 
it was found, that while the front-sustaining surfaces had been 
broken by their impact with the water, yet the rear ones were 
comparatively uninjured. As soon as a full examination of the 
launching mechanism had been made, it was found that the front 
portion of the machine had caught on the launching car, and that 
the guy post, to which were fastened the guy wires which are the 
main strength of the front surfaces, had been bent to a fatal 
extent. The machine, then, had never been free in the air, but 
had been pulled down as stated. 

The disaster just briefly described had indefinitely postponed 
the test, but this was not all. As has been said before, the 
weather had become very coid and the so-called equinoctial storms 
being near it was decided to remove the house-boat at the earliest 
time possible, and before it could be done, a storm came up and 
swept away all the launches, boats, rafts, &c., and in doing so com- 
pletely demolished the greater part of them, so that when the 
house-boat was finally removed to Washington, on the 15th of 
October, these appurtenances had to be replaced. It is necessary 
to remember that these long series of delays worked other than 
mere scientific difficulties, for a more important and more vital 
one was the exhaustion of the financial means for the work. 

Immediately upon getting the boat to Washington the labour of 
constructing new sustaining surfaces was begun, and they were 
completed about the close of November. It was proposed to make 
a second attempt near the city, though in the meantime the ice 
had formed in the river. However, on the 8th of December, 1903, 
the atmosphere became very quiet shortly before noon and an 
immediate attempt was made at Arsenal Point, quite near Wash- 
ington, though the site was unfavourabls. Shortly after arriving 
at the selected point everything was in readiness for the test. In 
the meantime the wind had arisen and darkness was fast approach- 
ing, but as the funds for continuing the work were exhausted, 
rendering it impossible to wait until spring for more suitable 
weather for making a test, it was decided to go on with it if 
possible. This time there were on hand to witness the test the 
writer, members of the Board of Ordnance, and a few other guests, 
to say nothing of the hundreds of spectators who were waiting 
on the various wharves and shores. It was found impossible to 
moor the boat without a delay which would mean that no test 
could be made on account of darkness, so that it was held as well 
as possible by a tug, and kept with the aérodrome pointing 
directly into the wind, though the tide, which was running very 
strong, and the wind, which was blowing ten miles an hour, were 
together causing much difficulty. The engine being started 
and working most satisfactorily, the order was given by the 
engineer to release the machine, but just as it was leaving the 
track another disaster, again due to the launching ways, occurred.} 
This time the rear of the machine, in some way still unexplained, 
was caught by a portion of the launching car, which caused the 
rear sustaining surfaces to break, leaving the rear entirely without 
support, and it came down almost vertically into the water. 
Darkness had come before the engineer, who had been in extreme 
danger, could aid in the recovery of the aérodrome, the boat and 
the machine had drifted apart, and one of the tugs, in its zeal to 
render assistance, had fastened a rope to the frame of the machine 
in the reverse position from what it should have been attached, and 
had broken the frame entirely in two, While the injury which 





* Major Macomb, of the Board of Ordnance, states in his report to the 
Board, that ‘‘the trial was unsuccessful because the front guy post 
caught ia its support on the launching car and was not released in time 
to give free flight, as was intended, but, on the contrary, caused the 
front of the machine to he dragged downward, bending the guy post and 
making the machine plunge into the water about fifty yards in front of 
the house-boat.” 

+ Major Macomb again states in his official report tothe Board: ‘The 
launching car was released at 4.45 p.m. .. .- e car was set in 
motion and the propellers revolved rapidly, the engine working pe: fectly, 
but there was something wrong with the launching. The rear guy post 
seemed to drag, bringing the rudder down on the launching ways, and a 
crashing, rending sound, followed by the collapse of the rear wings, 
showed that the machine had been wrecke/ in the launching ; just how 
it was impossible to see.” 
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had thus been caused seemed almost irreparable to one not 
acquainted with the work, yet it was found upon close examination 
that only a small amount of labour would be necessary in order to 
repair the frame, the engine itself being entirely uninjured. Had 
this accident occurred at an earlier period, when there were funds 
available for continuing the experiments, it would not have been 
so serious, for many accidents in shop tests had occurred which 
while unknown to the general public, had yet caused greater 
damage and required more time for repair than in the present 
case, But the funds for continuing the work were exhausted, and 
it being found impossible to immediately secure others for con. 
tinuing it, it was found necessary to discontinue the experiments 
for the present, though I decided to use, from a ate fund, the 
small amount of money necessary to repair the frame, so that it 
itself, together with its engine, which was entirely uninjured, 
— be available for further use if it should later prove possible, 
and that they themselves might be in proper condition to attest 
to what they really represent as an engineering achievement, 

Entirely erroneous impressions have been given by the account 
of these experiments in the public Press, from which they have 
been judged, even by experts, the impression being that the 
machine could not sustain itself in flight. It seems proper, then, 
to emphasise and to reiterate, with a view to what i just been 
said, that the machine has never had a chance to fly at all, but 
that the failure occurred onits launching ways; and the question 
of its ability to fly is, consequently, as yet an untried one. 

There have, then, been no failures as far as the actual test of 
the flying capacity of the machine is concerned, for it has never 
been free in the airat all. The failure of the financial means for 
continuing these expensive experiments has left the question of 
their result where it stood before they were undertaken, except 
that it has been demonstrated that engines can be built, as they 
have been, of little over one-half the — that was assigned as 
the possible minimum by the best builders of France and Ger. 
many ; that the frame can be made strong enough to carry these 
engines, and that, so far as any — prevision can extend, 
another flight would be successful if the launching were successful ; 
for in this, and in this alone, as far as is known, all the trouble 
has come, 

The experiments have also given necessary information about 
this launching. They have shown that the method which succeeded 

rfectly on a smaller scale is insufficient.on a larger one, and they 

ave indicated that it is desirable that the launching should take 
place nearer the surface of the water, either from a track upon 
the shore or from a house-boat large enough to enable the 
apparatus to be launched at any time with the wings extended, 
and perhaps with wings independent of support from guys. But 
the construction of this new launching apparatus would involve 
further considerable expenditures that there are no present means 
to meet ; and this, and this alone, is the cause of their apparent 
failure. 

Failure in the aérodrome itself or its engines there has been 
none ; and it is believed that it is at the moment of success, and, 
when the engineering problems have been solved, that a lack of 
means has prevented a continuance of the work. 








Tue Raitway CLus,—A meeting will be held on Thursday, 
September 14th, at St. Bride’s Institute, E.C., at7 p.m. Mr. H, 
L. Hopwood will read a paper on ‘‘ The London Suburban Services 
of the Great Western Railway.” 

Tue INSTITUTE OF SANITARY ENGINEERS.—Arrangements have 
been made for the members of the Institute to visit the Garden 
City Exhibition at Letchworth, on Saturday, the 9th inst. The 
train leaves King’s Cross at 12.40 p.m., and the members are 
requested to assemble at Letchworth Station at 1.40 p.m. 

Mitt ENGINE FLY-WHEEL ACCIDENT.—As work was about to 
cease at Messrs. Bright’s mill at Rochdale recently the engines 
‘‘raced,” and the huge fly-wheel, weighing 20 tons, broke into 
segments. Two of these were hurled with great force through the 
wall of the engine-house on to the Lancashire and Yorkshire Rail- 
way line. Fortunately the engineer was not burt. Usually the 
5.35 train to Bacup is passing at the time of the stoppage of the 
engine, but on Tuesday it was a few minutes late. If the train 
had been running to time, it is quite possible that a serious 
accident would have happened. A messenger was sent to Wardle- 
worth station to delay the train until the wreckage had been 
removed. The mill commenced running only on Monday after the 
annual holidays, and this breakdown will cause a stoppage of some 
weeks, says the Manchester Guardian. 


Two DRAWING-OFFICE REQUISITES,—Two useful inventions for 
use in the drawing-office have recently been designed and made by 
Mr. George A. ks, 11, Kingsmead-road, Tulse Hill Park, 
London, 8.W. The first comprises an instrument similar to a 
‘French curve.” It is composed entirely of definite radii from 
jin. to fin., the different radii being marked upon the curve. The 
commencement and end of each curve is distinctly marked, so that 
it would be impossible to go from, say, a 3in. to2}in, curve, unless 
it was desired todo so. The second invention consists of a com- 
bined set square and centre finder. It consists of an ordinary Sin. 
60-deg. set square with a slot at 75 deg. cut in the centre. There 
are two small circles suitably drawn on the square. By 
placing the two small circles tangentially upon an arc of a circle, a 
line drawn along one edge of the slot will pass through the centre, 
and by repeating the operation from a different position, the inter- 
section of the two lines will give the required point, Both the 
articles are made of transparent celluloid. 


THe Roya. ComMIssioN ON THE Motor Car Acts,—The 
following is a list of the members of the above Commission :— 
Vicount Selby, Chairman, the Marquis of Winchester, Sir David 
Harrel, Sir W. B. Forwood, Mr. E. R. Henry, Commissioner of 
Police of the Metropolis, Mr. W. J. Mure, and Mr. Horace (’. 
Munro. The Commission will have to inquire and report, ‘‘ with 
as little delay as possible,” as to:—(1) the working of the Motor 
Car Acts, 1896 and 1903, and of the regulations under them; (2) 
the law and practice in relation to motor cars in the ~— 
foreign countries; (3) what amendments, if any, should be made 
in the Motor Car Acts and the regulations under them; (4) the 
injary to the roads alleged to be caused 4 motor cars; and (5) 
whether any, and, if so, what, additional charges should be 
imposed in respect of motor cars, and how any money thus raised 
should be applied. It will be seen from the above list that the 
police are strongly represented by Mr. Henry and Sir David Harrel, 
and the legal representation is adequate, but there is a marked 
absence of motor car users, whose presence would seem desirable. 

Contracts.—Messrs, Bruce Peebles and Co., Limitgd, have 
received & contract for a 1500 horse-power electrical plant for the 
complete equipment of the railway shops of the Imperial Chinese 
Railway, Pekin. This firm has also received a contract for supply- 
ing motors for the Oakley Quarries, North Wales, for 2000 horse- 
power, ranging from 25 to 125 horse-power, for hauling, compress- 
ing, winding, &c.—We are informed that the tender of Triumph 
Stoker, Limited, of 39, Victoria-street, London, 8.W., has been 
acce for mechanical stokers for the Corporation Electricity 
Works, —Mesare. Mather and Platt, of Salford Ironworks, Man- 
chester, have obtained a contract from the Chorro Company, Spain, 
to supply two 1000 horse-power turbo alternator sets, also boilers, 
rotary converter, switchboards, and piping, for the Sa ae of an 
Electric Supply Station in the city of Malaga.—The Warrington 
County Borough has accepted the tender of Messrs, Johnson and 
Phillips, of Old Charlton, Kent, for twelve months’ supply of paper 
insulated lead covered cables. The Rural District Council of 
Neath has accepted the tender of the same firm for B T cables and 
street lighting for the districts of Skewen, Melincrythan, Cadoxton, 
and Aberdulais—Messrs. William Johnson and Sons, of Castleton 
Foundry, Armley, Leeds, have received an order from the New 
Zealand Government for a coal briquette making machine to pro- 
duce 200 tons of briquettes per day. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 
gusTaINED vitality characterises the engineering trades in most 
branches, and the winter outlook is becoming increasingly satis- 
factory. herailway rolling stock makers keep » particular! y busy, and 
so do the makers of irrigation appli hanical engineers 
are well engaged upon lathes, presses, and other items of shop 
equipment—or, at any rate, are better occupied than they have 
ra of late. Structural engineers have some good bridge and 
roofing orders under execution, _ : 
Matters look very favourable in the steel trade. There is a 
e demand for semi-finished descriptions for rolling down pur- 





- Alike, steel billets and steel sheet bars are freely inquired 
or, with the result that the makers are kept steadily engaged. 
Bossemer billets are quoted £4 10s. to £4 12s, 6d., and Siemens 


£4 12s. 6d. to £4 15s. Large sales have been made to the od 
yanisers for some time past, and some of the Midland tin-plate 
and tinned sheet firms have also been better buyers of raw and 
partially-finished steel of late. An improvement in the inquiry 
from the tube-makers and other consumers has led the manufac- 
turers of steel strip to reconsider their position. £6 15s, has for 
some time past been the general quotation, but the margin of 
profit being declared by the majority of the makers to 
be unsatisfactory, the official quotation has been raised 
to £7. Competition from Scotland and South Wales is being 
complained of in this department a great deal just now ; 
but since prices are going up in those centres also, it is not 
thought that the new advance in the Midiands will place 
Midland makers at any greater disadvantage than before 
in competing for orders. ‘The demand for structural steel has 
peen steadily growing for some months past, and makers have 
been accepting considerable orders at comparatively moderate 
rates. They have now apparently come to the conclusion that 
better figures may at length be safely quoted without interfering 
too much with the demand, and they are accordingly requiring for 
all new business 5s. advance, which makes angles £5 15s, to £6 ; 
girders, £5 17s. 6d. to £6 2s. 6d.; boiler plates, £7 to £7 10s.; and 
girder plates, £6 to £6 5s, 

In the manufactured iron trade a progressive disposition is shown. 
The latest rise by the Galvanised Iron Trade Association in london 
is understood to make the minimum £11. Some of the Midland 
manufacturers were previously quoting this figures, and in pur- 
suance of their policy of keeping 2s, 6d. or 5s. in front of the Associa- 
tion they are now asking £11 2s, 6d. or £11 5s, Merchants have 
advised their colonial customers that prices are advancing rapialy 
in England, and the result is that indents are coming to hand freely 
for forward orders from Australia, South America, South Africa, 
and elsewhere. The home agricultural demand is also good. 
Spelter has been quoted most of this week about £26 5s. Some of 
the galvanisers can see their way for several months ahead. 

Black sheet makers are also well. engaged, and quote as 
follows :—Singles, £6 17s. 6d.; doubles, £7 ; trebles, £7 12s, 6d. 
There is a fairly good call for hoops at £6 15s., whilst rivet iron 
and nail rods are also in good inquiry at £6 17s. 6d. to £7. 
Manufactured iron is altogether in a better state than for some 
time past. Marked bars continue £8, with a satisfactory call for 
engineering and other purposes, Common unmarked bars are in 
better request than for some time past, manufacturers being able 
to keep their milis on much more regularly than of late. 

The pig iron trade is still improving, and there seems to be a 
likelihood of a satisfactory period for the rest of the year. Blast 
furnace owners are in receipt of better orders than for some time 
past, and some of them can accept no further contracts for the 
present, and have therefore had to withdraw certain brands from 
the market, 

There is a good call for all-mine at 55s. to 60s. for ordinary, and 
75s. to 80s, for best. There is a moderate inquiry for cold blast, 
at 95s, to 100s. Agents of Midland brands who have been offering 
their productions on the South Staffordshire market speak very 
encouragingly of business. Northamptons are quoted 42s. 6d. to 
45s,, and Derbyshires 44s. 6d. to 45s. 6d. Lincolns have been with- 
drawn from the market at about 49s, 7d. 

The High Sheriff of Staffordshire has this week opened the new 
electricity and refuse destructor works at Burslem, which the Town 
oo borough have erected at a cost of between £30,000 
and £40,000. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—Now that the holidays in Lancashire are nearing a 
close, the attendance on 'Change daily increases. Meantime, the 
“boom” in the steel trade continues, and advaaces are taking 
place both in plates and bars, common plates for tank, bridge, and 
constructional work generally. In the engineering trades there is 
strong business reported, while textile and other machine makers 
are still exceedingly busy, and likely to be so for some months to 
come. Since the heavy-buying of pig iron last week on local 
account there has been a slight Vall, not so many transactions 
having been put through. Scotch is a shade easier, but hematite, 
both East and West Coast, rules particularly strong. It was 
reported on ’Change on Tuesday that the making of the Kirkless 
Hall brand will be resumed shortly, the demand being sufficiently 
strong to justify this. Derbyshire makers continue to be fairly 
well employed, though there is a slight falling off in the demand 
for forge iron. Of Staffordshire there appears to be more offeri 
for forward delivery. Ordinary quotations :—Lancashire No. 
foundry, 53s, to 54s., nominal ; Lined, 50s. 6d.; Derbyshire, 
53s, to 53s, 6d.; Staffordshire, 51s.; Middlesbrough open brands, 
7s. to 57s. 3d. Scotch: Gartsherrie, 57s. to 57s. 3d.; Glengar- 
nock, 55s. to 55s. 6d.; Eglinton, 55s. to 55s. 3d.; Dalmellington, 
54s, to 54s. 3d., delive: Manchester. For delivery Heysham : 
Gartsherrie, 54s, 9d. to 55s.; Glengarnock, 53s. to 53s, 3d.; 
Eglinton, 52s. 9d. to 58s.; West Coast hematite, 58s. to 593.; East 
Coast, 57s. 6d. f.0.t. 

In forge iron price for Derbyshire followed suit with the 
Lincolnshire advance, but even at this no great amount of buying 
is reported ; Lincolnshire remains at 48s. 2d.; and Derbyshire, 
48s , equal to delivery Warrington. 

Finished iron enjoys good vogue, and prices have an upward 
tendency, Crown bars, £6 5s.; hoops, £7 2s. 6d. to £7 5s.; sheets, 
£7 5s, to £7 10s. 

In steel there has been good business, and local agents are 
enjoying the prospects of an increasing demand. In many cases 
advances of 2s, 6c. to 5s. per ton have been made, and there is 
every probability of more money being asked during the coming 
week. English billets sell well, and there are small arrivals of 
Amercan, but there is nothing doing in German here, the high 
prices and the conditions of delivery making business impossible. 
Boiler plates quoted £7 2s, 6d. to £7 5s. per ton; ordinary plates, 
for tank, girder, and bridge work, £6 7s, 6d.; bars, £6 2s. 6d. to 
£6 5s.; English biilets, £4 7s. 6d. to £4 8s, 6d.; hoops, £7 5s., 
delivered Manchester. 

Copper, &c., under the influence of high prices, are in somewhat 
quiet demand. Manufactured copper shows no change, however, 
but with a decline in the raw material it should go lower in the 
usual course of things. Copper sheets, £86 per ton; seamless 
copper tubes, 104d.; brazed, 10d. to 10}d.; brass tubes, 8d. to 
8}d.; condenser, 9d. to 9}d.; brazed brass, 9}d. to 9#d.; rolled 
brass, 74d. to 7?d.; brass wire, 7jd. to 74d.; brass sheets, 8d. to 
8jd. per lb, Sheet lead unchanged. 

In the coal trade the only features are the very high price of 
slack and engine fuel generally, and greater quietude in the 





demand on shipping account. Quotations:—Best coal, for 

domestic purposes, 13s. to 14s ; seconds, 12s, to 13s.; common, 

93. to 10s,; steam and forge coal, best, 8s. 3d. to 8s. 9d.; engine 

fuel, 7s. 9d. to 8s. 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. to 

6s, 9d.; common, 5s, to 5s. 9d. at the pit. Screened coal, 93, 9d. 

bo ar unscreened, 93, 3d. to 93. 6d., delivered Manchester Ship 
anal, 

Barrow.—There has been a further improvement in the hematite 
iron trade during the past week, and makers are now not only well 
supplied with orders, but are experiencing a demand for future 
deliveries which it is believed cannot be met without some increase 
in the output of iron. One or two furnaces are going into blast in 
the North Lancashire and Cumberland districts, as steel makers 
are needing fuller deliveries of iron, and the demand in the open 
market is growing apace. There are now 31 furnaces in blast, and 
one of these is producing charcoal iron, the rest being employed 
on hematite sorts. Stocks of iron are lower in the hands of makers, 
and warrant stocks are highertothe extent of 1500 tons, the holding 
now representing in the aggregate 21,869 tons. This is a very low 
position for stocks, but it is the interest of makers to keep their 
stocks low. Prices are higher at 59s. for mixed Bessemer numbers 
net f.o.b, and warrant iron is at 59s. 6d. net cash sellers, and 
593. 3d. buyers. This is an advance of ls. 4d. on the week. 
Warrant holders are very firm, and makers generally are not dis- 
posed to sell heavy deliveries well forward. Makers are well 
satisfied with the agreement they have been able to make with the 
railway companies. interested in the carriage of coke from East 
Coast coke ovens to West Coast furnaces, inasmuch as it makes 
permanent what was only a temporary rebate of 10 per cent. in 
carriage costs, 

lron ore is in better demand, as makers are using more raw 
material; but Spanish mineowners are participating in the 
increased sales. Native sorts are at about 93. 6d. per ton net at 
mines, and Spanish ores are at 14s. 6d. to 14s. 9d. net at West 
Coast ports. 

The steel trade is busy in the steel rail and ship-plate depart- 
ments, and orders for rails have been coming in very well of late. 
It looks as though full activity will be maintained in this depart- 
ment during the remainder of the year. Prices have advanced to 
110s. per ton net f.0.b. for heavy sections. Light rails and tram 
sections are quiet. Ship and boiler plates are in fuller demand, 
and although makers are not very fully sold forward, they are 
expecting a large business from !ocal and other sources, Prices 
are at £5 17s. 6d. for ship plates, and £7 for boiler plates, and an 
advance is expected. Very little is being done in merchant steel, 
except in fish-plates, hoops, and tin bars ; but heavy steel castings, 
forgings, and chilled iron castings are in good request. 

Shipbuilders report no new orders, but they are pushing on with 
old contracts, and are expecting new work. 

Engineers are busier, and both in the marine and general depart- 
ments there is more life. 

Shipping is fairly employed. The exports last week were 7850 
tons of iron and 9029 tons of steel ; total, 16,879 tons, an increase 
of 6121 tons on the corresponding week of last year. Total ship- 
ments this year, 555,043 tons; increase on the corresponding 
period of last year, 44,697 tons. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

ALMOST everyoneconnected with the iron and steel industries now 
appears to be convinced that a genuine revival of trade has set in, 
and consumers are prepared to act on that opinion, for they show 
themselves eager to buy, not only for early delivery, but also for 
delivery a good way forward—well into next year, in fact. They 
have quite given up the course they have pursued for the last two 
or three years of buying from hand to mouth only, because they 
have reason to believe they will not be able over the next few 
months to place orders on more favourable terms than the present. 
There are good grounds for thinking that the improvement has not 
been brought about by any manipulations of the speculators ; it is 
most notic€able in the finished iron and steel industries, and specu- 
lation plays but a smal] part in determining business in them—at 
least, not speculation of the type that is frequently carried on in 
connection with pig iron. Consumers, therefore, are working to 
buy for delivery further ahead than the producers care to goin the 
face of a rising market. 

The conclusion of peace between Russia and Japan has naturally 
had a good influence on our iron trade, seeing that Japan has 
always,even during the war, been one of Cleveland’s best customers ; 
in fact, last month 8760 tons of iron were sent to that country 
from the Tees, and aconsiderable improvement on that is naturally 
expected now. Another matter which has had a good effect upon 
the market has been the report that the original syndicate, which 
carried through the recent gamble in Cleveland warrants and which 
were left with nearly half a million tons on their hands, have parted 
with the bulk of this iron to another syndicate, which are believed 
to be a stronger party, and less likely to press the warrants on the 
market. The chief members of this second syndicate are reported 
to be London houses, and it is probable that they will reap con- 
siderable benefit from their holdings if they are content to let the 
improving market absorb the iron without forcing sales, 

It is believed that the original syndicate have made but 
little out of their speculative operations, and they did well to 
escape without loss. The price of warrant iron was too far above 
that of makers’ iron for consumers to prefer buying warrants. 
Now the difference between the prices of the two is small, and it no 
longer pays to buy makers’ iron and convert it into warrants, 
therefore less iron will be sent into Connal’s, and it is probable 
that a steady decrease in the stock there will be reported. The 
continued increase in the stock in Connal’s is the one unsatisfactory 
circumstance in connection with the trade, and if a regular deciine 
were reported there would be nothing to keep back the advancing 
prices. A decrease in stock should soon set in, because con- 
siderable quantities of warrants have been sold for consumptive 
purposes during the last two weeks, since the difference between 
the values of warrants and No, 3 has become rather small. 

Makers have lately sold large quantities of Cleveland pig iron 
from actual consumers, and are justified in taking a sanguine 
view of the future, particularly when they receive such good 
accounts of the condition and prospects of the finished branches 
of the trade. Their own deliveries are increasing, and they are 
steadily recovering the ground lost through the recent gamble in 
warrants. That is partly indicated by the growing exports, and 
by the 3s. per ton advance which they have secured since the 
latter part of July, when quotations fell to their lowest after the 
‘“‘corner.” Early this week the difference between the price of 
No. 3 and that of warrants was no more than a halfpenny, the 
makers doing business at 48s. per ton for early f.o.b. delivery ; 
but on Tuesday 48s, 3d. had to be paid, and yesterday the figure 
was kept at that. Cleveland warrants have gone up from 47s. 10d. 
cash at the close of last week to 48s, 7d. on Tuesday. No. 1 has 
risen to 49s. 9d., No. 4 foundry to 46s., No. 4 forge to 44s., 
mottled to 43s., and white to 42s, 6d.; but these figures will only 
be taken for early delivery, and orders have been placed so freely 
that there is not a great deal available for sale for quick delivery. 

The makers of East Coast hematite pig iron have at last got into 
a good seam, and are likely to continue in it, if we take into 
account the improved condition of the business of those who are 
consumers of hematite. One firm is credited with having bought 
lately 100,000 tons in the aggregate, and it is evident that they 
have got the orders for the execution of which this iron is required. 
The eee of good orders likewise from America are encourag- 
ing. A fortnight ago mixed numbers could be got readily at 55s. 
per ton, to-day the price is 57s., and that is 3s. 6d. per ton above the 
minimum of the year, which was reported less than two months 
ago. A good deal of business has been done this week at 56s, 6d., 





but that cannot be done now. Rubio ore has been advanced in 
sympathy with the rise in hematite, and consumers now have to 
pay fully 16s, 3d. per ton c.i.f. Tees to merchants, who last month 
were readily accepting 15s. 6d. The tendency of prices of ore is 
upward, and merchants are not in any hurry to sell. This week 
‘a cargo of iron ore has been received at Middlesbrough from New- 
foundland, the first that has ever been imported in that district, 
though some is reported to have been landed in the Clyde. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
at the end of August was 571,681 tons, an increase for the month 
of 33,205 tons, as compared with an increase of 30,637 tonsin July, 
20,389 tons in June, and 90,205 tons in May. A year agothestock 
was 484,105 tons less, The quantity held at August 31st consisted 
of 508,950 tons of No. 3, 61,731 tons of other iron deliverable as 
standard, and 1000 tons not deliverable as standard. 

Manufacturers of finished iron and steel are so well supplied with 
orders, and have such good prospects, that they have seen their 
way at last to announce advances in prices, the first that have been 
made since last January and February ; in fact, quotations have 
been altogether stationary for more than half ayear. The general 
advance has been 2s. 6d. per ton, but in the case of galvanised 
sheets 7s. 6d. has been added. The better trade fully justifies the 
increases, and they have further stimulated the demard. On 
Friday the platemakers raised the quotation for steel ship plates 
to £6, and iron ship plates are up to £6 5s. Steel ship angles 
followed suit, and now are at £5 12s. 6d., while iron ship 
angles are at £6 10s. On Monday the producers of iron bars 
put up the price to £6 10s., and of steel bars to £6 7s. 6d. 
Iron sheets are up to £7 2s. 6d.; steel sheets to £7 7s. 6d.; steel 
hoops to £6 7s. 6d.; steel strip to £6 5s.; iron rivets to £7 10s.; 
and packing iron to £5 2s, 6d. per ton; all less 24 per cent. 
Galvanised corrugated sheets, for which there has sprung up an 
extra large demand, are now at £11, less 2} per cent. Some of the 
producers of finished iron and steel are so full of contracts that 
they cannot take any more for early execution ; indeed, in some 
cases consumers do not get promptly all that is duetothem. It 
is several years since producers were working at such pressure. 
Only in the rail trade are prices unchanged this week, but there 
is no lack of work among the manufacturers ; the rate for heavy 
steel rails is £5 5s. net f.o.b. Cast iron railway chairs are still 
obtainable at £3 10s. net. 

On Monday the Cargo Fleet Iron Company produced the first 
steel that has been made at its works. About 70 tons were 
made from Cleveland iron in the large Talbot furnaces, and this 
was cast into ingots. It will be some months before the rolling 
mills are ready, and in the meantime the ingots will be utilised by 
other companies. 

The strike at Messrs. Dorman, Long and Co.’s Britannia Steel 
Works, Middlesbrough, which has been going on for nearly four 
months, was reported in the daily Press at the clese of last week 
to be settled, and it was stated that the mills would be re-started 
on Monday this week. This report was not in accordance with 
facts, and even yet the dispute is not ended. It is impossible to 
say when it will be, but negotiations between the employers and 
the men are still going on. 

Messrs. Richardson, Blake, and others have purchased the 
Alliance Works, Darlington, as a going concern. They were 
established, and till lately carried on by the Darlington Wagon 
and Engineering Company, now being wound up. The new pro- 
prietors will manufacture patent marine boilers, bridge work, steel 
wagons, girders, &c. Mr. Blake, of Middlesbrough, one of the 
firm, is the inventor of a patent boiler. 

The shipbuilding industry continues to improve, and most 
builders have orders on their books which will keep their yards 
busy until well into next spring. Some, indeed, are assured of 
twelve months’ full work, and there are cases where orders are 
booked which will afford eighteen months’ full employment. The 
way in which the builders have bought plates and angles lately shows 
that they are well situated, for they do not usually buy materials 
until they have actually got the orders, The demand for plates 
has not been so brisk for at least four years. The fact that the 
South Durham Steel and Iron Company has been able to pay up 
all arrears of dividend on the preference and again are able to pay 
dividends on the ordinary shares affords evidence of the revival of 
the shipbuilding and the plate trades. The makers of plates can 
only quote now for long forward delivery. Orders for eight Maru 
boats for Japan are reported to be in the market, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South Yorkshire coal market shows little alteration this 
week, except in continued firmness in house fuel, as usual at this 
advanced period of the year. For Barnsley house the quotations 
are now 9s. 6d., and in several instances 10s. per ton at the pits 
for the best qualities ; seconds, from 7s. per ton. In steam coal 
the call continues large on home account, the railway require- 
ments being heavy, and the Humber traffic satisfactory. Barnsley 
hards realise up to 8s. 6d. per ton in some instances ; but the 
general price rules from 8s, to 8s. 3d. per ton, the market being 
governed by the railway contract rate. In the neighbouring 
Derbyshire coalfield both steam and household sorts are reported 
to be more animated, with values hardening. South Yorkshire 
gas coal is moving more freely, the pits producing this class of 
coal being generally on full time. Small coal for steam generating 
purposes is in excellent request for the Lancashire cotton mills 
and the Yorkshire textile trades. The improvement recently 
reported in coke is also fully maintained. 

In the report of the Staveley Coal and Iron Company, Limited, 
to be submitted to the shareholders’ meeting at Sheffield on the 
12th inst., the directors state that, in conjunction with the Hickie- 
ton Main Colliery Company, Limited, they have promoted a com- 
pany to develop and work the Barnsley bed of coal under the 
estates of Mr. Thellusson, of Bridgnorth, in the county of York, 
the area of coal being nearly 6000 acres. 

The condition of the heavy industries continues steadily to im- 
prove. Heavy forgings and castings are freely required for the 
shipbuilding yards, where much good work is being placed, more 
especially in the North-East and Clyde districts, the Clyde ship- 
builders, it is understood, having been fortunate in securing con- 
siderable orders on Japanese account. In military material the 
most important item is the placing of 2000 tons of armour-plates by 
the Admiralty with Messrs. Cammell, Laird and Co., Limited, 
Cyclops Works, Sheffield. Messrs. William Beardmore and Co., 
Glasgow, have had placed with them the balance of the armour 
required for H.M.S. Agamemnon, which thsy are building in 
their new yard at Dalmuir. 

More activity is reported in the railway material trade, though 
the new work is almost exclusively on account of distant markets, 
the principal orders being for India, the Cape, Japan, and Russia. 
It is expected that the Japanese orders now placed in this and 
other districts will be largely added to ere long, and Russia, it is 
anticipated, will also be in the market for considerable require- 
ments this season. 

In the iron market former advances are firmly sustained, with 
expectation that values will go higher. Hematites are in good 
request for the steel establishments. The latest quotations are as 
follows :—West Coast hematites, 67s. per ton ; East Coast hema- 
tites, 63s. per ton; Frodingham forge, 47s. 6d. per ton, but little 
doing in the latter in the way of sales. Lincolnshire forge, No. 4, 
44s, per ton; No. 5, 44s. per ton; Lincolnshire foundry, No. 3, 
48s, 6d. per ton; No. 4, 46s. 6d. per ton. Derbyshire forge, 
43s, 6d. to 44s. per ton ; Lincolnshire foundry, 48s, 6d. per ton. 
The Sheffield, B and Si steel markets are now gener- 
ally able to keep their furnaces on full time. The crucible steel 
trade is also busy. Further important orders for tramway 
material, in special points and crossings, for the London County 
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Council’s extensive undertakings, have been placed here. In the 
adjoining Derbyshire districts brisk business is being done in the 
pipe and piping industries, while engineering businesses are receiv- 
ing more work in general machinery and ical appli 
A good trade is also being done with the Colonies in engineering 
specialities. The malleable ironworks are well employed, as well 
as boiler and tank builders. 

The close of hostilities has encouraged more confidence in manu- 
facturing circles, the war having seriously interfered with business 
in several foreign quarters. The trade for the Far East will, it is 
hoped, soon recover something like its former dimensions. A turn 
for the better is also reported in the silver and plating trades, and 
it is believed the autumn and winter demand will be much better 
than at one time seemed probable. The price of silver continues 
to advance, 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Towarps the end of last week a large amount of business was 
done in pig iron warrants. It was understood on ’Change that the 
transactions consisted mainly of realisations on the part of specu- 
lators, following the announcement of peace. Cleveland warrants 
had been up as high as 483, 104d. per ton, but the price came back 
under pressure of sales about is. per ton. 

This week the pig iron market has been gradually gaining in 
strength. Reports concerning the iron and steel trades generally 
are encouraging, and considerable purchases of iron have been 
made both for immediate consumption and future use. 

Business has been done in Cleveland warrants from 47s. 9d. to 
483. 7d. cash and 48s. 1d. to 48s. 10d. one month. Cumberland 
hematite has sold at 58s. 74d. for delivery in ten days, and also at 
59s. 3d. sixteen days, and 593. 44d. one month. Scotch warrants 
are quoted 53s., and standard foundry pig iron 46s. 6d. per ton. 

There are 86 furnaces blowing in Scotland, compared with 84 at 
this time last year, and of the total 43 are making hematite, 37 
ordinary, and 6 basic iron. 

The prices of Scotch makers’ iron are again in some cases 6d. 
to ls. higher. G.M.B., No. 1, is quoted at Glasgow 54s. 6d.; No. 3, 
5ls.; Carnbroe, No. 1, 56s.; No. 3, 52s.; Clyde, No. 1, 57s. 6d.; 
No. 3, 52s. 6d.; Gartsherrie, and Calder, Nos. 1, 58s.; Nos. 3, 
53s.; Summerlee, No. 1, 583. 6d.; No. 3, 53s. 6d.; La 
No. 1, 61s.; No. 3, 55s.; Coltness, No. 1, 663. 6d.; 
54s.; Glengarnock, at Ardrossan, No. 1, em eS 
Eglinton, at Ardrossan or Troon, No. 1, 53s. 6d.; No. 3, 5ls.; 
Dalmellington, at Ayr, No. 1, 55s. 6d.; No. 3, 503. 6d.; Shotts, at 
Leith, No. 1, 58s.; No. 3, 53s.; Carron, at Grangemouth, No. 1, 
58s. 6d.; No. 3, 53s. 6d. per ton. 

There is a good demand for hematite pig iron, and merchants 
quote Scotch hematite 61s. for delivery at the West of Scotland 
steel works. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6327 tons, compared with 4412 in the corresponding 
week of last year. There was despatched to Canada 240 tons, 
South America 5, India 770, Australia 4, France 40, Italy 2400, 
Germany 10, Holland 25, Belgium 10, China and Japan 56, other 
countries 803, the coastwise shipments being 1964 tons, compared 
with 2837 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 6037 tons, against 10,222 in the corresponding week, showing a 
decrease of 4185 tons. 

The foreign trade in pig iron is still limited, although the inquiry 
has been a little better in the last few days, and exportsare some- 
what larger owing to shipment of 2400 tons of pig iron, which has 
been despatched to Italy. The feature of the business in raw iron 
in the last few days has been the increasing demand for hematite 
pigs. This has followed, to some extent, upon the reports that 
have been current with reference to business being done on behaif 
of the United States. At the same time, the requirements of home 
consumers are increasing, and it is expected that steady deliveries 
will have to be made of this class of iron over a somewhat 
lengthened period. Attention has been called to the fact that the 
imports of Cleveland iron into Scotland are comparatively small, 
and this at a time when the foundry trades are believed to be 
improving, and the consumption of such iron, therefore, on the 
increase. These small arrivals, together with heavy stocks in 
the North of Eagland, constitute a feature of the business which 
will be closely watched. 

The finished iron and steel trades are gradually improving. 
Orders for a variety of material are coming to hand. The prospects 
of the steel trade are particularly encouraging. There is a good 
demand for shipbuilding steel, and now there is a prospect of a 
large amount of material being required for bridges for Egypt and 
>= . 

e output of new shipping on the Clyde during August con- 
sisted of 23 vessels of BB 058 tons, com 2 with 11 vessels of 
21,303 tons in July, and 23 vessels of 30,136 tons in August of last 
year. The aggregate tonnage launched during the last eight 
months on the Clyde was 314,097 tons, compared with 250,368 tons 
in the corresponding period of last year. The output of the last 
eight months has only been once exceeded in the history of the 
trade, and that was in the corresponding period of 1901, when the 
Clyde shipbuilders launched 330,126 tons. The new contracts 
intimated during the month make a totai of about 50,000 tons. 

There is a moderate business doing in the Scotch coal trade. The 
shipments are still below what might be expected, and there is a 
quiet demand in the household branch of the trade athome. The 
requirements of manufacturers are, however, increasing. There is 
little or no change in coal prices, 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A STRONG impression prevails in the district, especially in con- 
nection with the iron and steel work, that busier industrial times 
may be expected. America, instead of fiooding the markets, is 
known to be putter in contracts in North of England, and after 
the holiday season home railways, shipping needs, with substantial 
foreign and colonial business, is likely. So far South African 
trade has not affected Wales to the extent hoped for, but this is 
regarded as only a question of time, and Eastern trade develop- 
ment is looked upon as certain. The capabilities of Welsh iron- 
masters in the supply of great quantities of steei rails of the 
highest grade are now freely acknowledged, and of late have 
been demonstrated by one works alone, Dowlais keeping up nearly 
a uniform weekly output of 4000 tons, which, instead of being 
stored as formerly the case, or kept in sidings waiting ship- 
ment, have gone from the rolls to the seaboard. Last week 920 
tons steei rails were despatched from Cardiff to Genoa, 
which hitherto has been more prominent as a buyer of Welsh 
coal than of Welsh steel. The country generally appears to regard 
Wales as likely to be busy at the iron and steel works, and the 
variety and quantity of scrap iron and steel dumped down at the 
ports of late have been notable. Ebbw Vale in particular keeps 
well to the front in iron ore imports, On Monday three cargoes 
came in from Bilbao, totalling nearly 8000 tons. Coke is stated 
by authorities in North of England circles to be advancing, and 
furnace qualities to be quoted in Wales at 18s. to 20s. This 1 
cannot vouch for, the latest Exchange quotation being from’ 16s., 
but prices are firm. 

On ’Change, Swansea, which was well attended on Tuesday, 
Scotch pig iron was said to be nominal. During the week prices 
fluctuated, but left off at 2s. better. Hematite pigs have improved 





3s. during the past month; Cleveland firmer. In harmony with 


improving prices in pig, tin, and merchant bars are quoted higher, 
and tin-plate markets show an upward tendency. 

Latest prices, Swansea, are as follows:—Pig iron: Middlesbrough 
No. 3, 483. 6d.; hematite warrants, Cumberland, 59s. 3d.; Welsh 
bars, £6 5s. to £6 7s. 6d.; sheets, iron and steel, £7 12s. 6d. to 
£7 15s.; steel rails, heavy, £5 53s. to £6 5s.; light, £6 5s. to 

5 10s.; Bessemer steel tin-plate bars, £4 5s.; Siemens, £4 7s. 6d. 
Tin-plates, Bessemer coke, 12s. to 12s. 3d.; Siemens, 12s, 3d. to 
12s, 44d.; ternes, ng double box, 28 by 20 C , 22s. 6d. to 23s, 6d.; 
best charcoal, 15s, to 153. 9d.; big sheets for galvanising, 
6ft. by 3ft. by 30g., per ton, £8 10s. to £8 12s, Gd.; finished 
plack plates, £8 12s, 6d. to £8 15s, Block tin a little easier— 
£147 5s.; spelter, £2¢ 7s. 6d.; lead, £14 15s.; copper, Chili bars, 
£70 10s. Iron ore advancing: Rubio, 14s, 3d. to 14s. 6d. Last 
week tin-plate working was affected by improvements going on and 
holidays, and only 52,767 boxes were received in stock. Shipments 
were limited to 48,761 boxes, chiefly on account of boisterous 
weather, and present stock is now 159,916, 

A large shipment of steel bars from Antwerp—1980 tons—came 
to Newport last week. Swansea imported 870 tons pig iron, 
3200 tons iron ore, and 381 tons scrap steel last week. 

The steam coal trade shows little if any improvement ; the most 
that can be stated is that sales of best keep close to 133. At the 
three leading ports this week the indications of the existing state 
of things were summarised by the market reports as follows :— 
Cardiff, large steam lethargic; Newport, quietness prevailing ; 
Swansea not so brisk, anthracite and steam showing a shrinkage. 

On ’Change, Cardiff, the most active article waS small steam ; for 
large, current quotations were maintained. With respect to house 
coala further slight drop was reported. Monmouthshire coal 
weaker ; best obtainable at 11s. 9d., and for most coals small con- 
cessions are readily obtainable. 

Closing prices, Cardiff, this week, were as follows :—Best large 
steam, 12s. 9d. to 13s.; best seconds, 12s, 3d. to 12s. 6d.; seconds, 
lls. 6d. to 12s.; drys, 11s. 3d. to 11s. 6d.; best smalls, 8s, to 8s. 3d.; 
best ordinaries, 7s. 6d. to 7s. 9d.; seconds, 7s. 3d.; inferiors, 6s. to 
7s. Monmouthshire semi-bituminous: Best large, 11s. 9d. to 12s.; 
best ordinaries, lls, 3d. to lls. 6d.; seconds, 10s. 6d. to lls. 
House coal: Best, 14s. 9d. to 15s.; best ordinaries, 12s. 6d. to 
13s. 6d.; seconds and other kinds, 10s. 6d. to 1ls.; No. 3 Rhondda, 
13s. 9d.; brush, lls. 6d. to 11s, 9d.; small, 9s. 9d. to 10s.; No. 2 
Rhondda, 10s. to 103. 3d.; through, 8s. 6d. to 8s. 9d.; small, 7s. 9d. 
to 83, Pitwood is at 19s. 6d. to 19s. 9d. 

On ’Change, Swansea, both anthracite and steam coals were 
easier ; concessions easy to prompt buyers. Improvements 
effected in leading collieries, Swansea Valley, are expected to 
materially increase output. Latest prices :—Steam, 12s. to 12s, 6d.; 
No. 3 Rhondda, 13s. 6d. to 14s.; through, 10s.; best anthracite, 
19s.; seconds, 16s.; big vein, 1Zs, to 12s. 9d.; red vein, 9s. 3d. to 
93. 9d.; cobbles, 15s.; nuts, 16s. to 17s, 6d.; peas, 1ls.; rubbly 
culm, 5s. 6d. to 5s. 9d.; duff, 3s, 9d. to4s.; patent fuel, including 
tax, 11s. 6d. to 11s, 9d. 

It is stated in the Port Talbot district that increased business in 
connection with the German Syndicate is certain. Exports last 
week showed an increase of 9000 tons ; coal to foreign destinations 
amounted to 13,018 tons. One of the prominent features of the 
industries of the district is that of patent fuel, of which last week 
2500 tons went to foreign destinations. Swansea total was 
limited to 8890 tons, and coal exports to 54,948 tons. 

The Dry Dock dispute at Cardiff took a more resolute turn 
this week, evidently encouraged by the Labourers’ Union. The 
officials of that society say that the strikers now number 700 to 800, 
and are resolute not to resume work under the conditions laid 
down by the employers. They also state that only about a dozen 
men have gone Son. and that many have found work elsewhere. 
They believe that with the settlement of peace between Japan and 
Russia a marked increase of work at the docks is sure, and then 
that the masters must give way. 

Mid-week no fresh vessels were reported as docked, and most of 
the dry docks practically idle. At Hill’s Dock, the Mercantile, 
Pontoon, and the Bute docks a few vessels are undergoing repair. 

This week the important action against 68 Ebbw Vale colliers 
for abstention without notice in July was heard at the Tredegar 
Police-court, anda strong muster of legal talent was visible on 
both sides. When all was in readiness, acting upon a wish 
expressed from the Bench, an adjournment took place, and in a 
short time the announcement was made of an amicable settlement. 
Some of the summonses were withdrawn, in others 10s, and Court 
fees ordered to be paid by the contracting collier, or the company 
allowed to deduct from the wages. Public expression was made 
with regard to the evident wish on the part of the company to 
work amicably with the men, and the hope was expressed that the 
settlement would be permanent. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is rather quiet owing to the scarcity of 
tonnage. House coal remains unchanged. The quantity of coal 
shipped for the week ending September 2nd was 95,153 tons ; 
foreign, 80,727 tons ; coastwise, 14,426 tons. Imports for the week 
ending September 5th: Iron ore, 16,130 tons; pig iron, 510 tons ; 
scrap, 695 tons; steel bars, &c., 2749 tons; cement, 270 tons; deals, 
2462 loads ; pitwood, 2726 loads, 

Coal :—Best steam, lls. 6d. to lls. 9d.; seconds, 10s. 3d. to 
10s. 6d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 8s.; 
colliery small, 7s. 3d. to7s. 6d.; smiths’ coal, 9s. Pig iron:—Hema- 
tite warrants, 59s. 3d.; Middlesbrough hematite, 48s. 34d. f.o.b. 
Cumberland prompt. Iron ore:—Rubio, 14s. 9d. to 15s.; Tafna, 
15s. 9d. tol5s. 1ld. Steel:—Rails, heavy sections, £5 5s. to £5 10s. ; 
light ditto, £6 5s. to £6 10s. f.o.b.; Bessemer steel tin-plate bars, 
£4 5s.; Siemens steel tin-plate bars, £4 7s. 6d.; all delivered in 
the district, cash. Tin-plates: Bessemer steel, coke, 12s. to 
12s, 3d.; Siemens, coke finish, 12s. 3d. to 12s. 4}d. Pitwood, 
19s. 6d. to 19s. 9d. ex ~ London Exchange telegrams :—Copper, 
£70 7s, 6d. to £70103. Straits tin, £147 5s, to £147 10s. Freights 
steady and rates firm, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 30th. 

STEEL rails continue to lead all other mill products. Heavy 
orders continue to be placed by the railroads, and rumours are 
current this week that additional heavy orders will be placed early 
in September. An eastern mil] has just secured an order for 
15, tons of rails to be shipped by way of New Orleans to the 
interior of Texas, All of the railroads centering in Chicago are in 
the market for rails, and many of the southern roads, it is under- 
stood, will endeavour to place orders during September for the 
delivery of material during the winter months. 5 2 

Crude iron of all kinds is also moving well, especially basic and 
Bessemer iron. The sales of Bessemer for the past week foot up 
closely to 100,000 tons, of which 75,000 tons was taken by one 
concern. Basic is ruling high under the urgent inquiries and over- 
sold conditions. Basic steel is also wanted a little faster than the 
milis feel able to promise deliveries. The actual prices paid are 
still above the official prices. The bar mills throughout the East 
expect to be quite busy in supplying the demands of the car 
builders for common iron, The railroad companies are making 
urgent demands for the quickest possible deliveries of rolling 
stock, and there are even now signs of a congestion of freight 
incidental to the moving of immense crops to the Gulf and sea- 
board, With all this activity there is anxiety manifested by the 





—_—— 


ee 


larger steel companies to book as much business for n 
delivery as possible on the basis of current prices, Shipbuilg 
requirements on the coast and the He a are growing j 
volume, and a good deal of capital is seeking investment inte 
direction. The Cambria Steel Com has secured an order nes 
5000 tons of rails fora tramwa to be built in the central wake 
Inquiries from Mexico and South America are received which hay 
relation to small railway supplies. The copper trade is in a ve : 
excited condition this week over influences which are not apparess 
on the surface. The most of the business done consists of a 
lots for spot and future delivery, and a speculative movement he 
developed which will probably be indicated in large purchases the 
material to be held to supply the demand that will be presented 
from small buyers later on. European customers have shown great 
caution during the past few days, and it is thought that they wil] 
not follow the upward tendency of the market. ‘Tin has advanced 
under great excitement because of the advance of two pounds 
popes The amount now afloat for delivery at U.S. ports js 
ns. 
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CATALOGUES. 


Ep, Bennis AND Co., Limited, Little Hulton, Bolton,—This 
booklet contains some interesting figures relating to evaporative 
tests of boilers recently made by the above firm. 

J. Hopkinson AND Co,, Limited, Huddersfield.—List No, 350 
contains particulars of Hopkinson’s ‘‘ Lipless” steam dryers and 
steam traps, and No. 360 is devoted to standard ‘‘straight through- 
way ” valves for exhaust purposes, 

Rimincton Brovuers, Carlisle and London.—A pamphlet on 
‘Lubrication and Lubricators,” just issued by this firm, may be 
read with advantage by all who have to do with moving machinery 
The book contains, in addition to particulars and illustrations of 
oiling devices, quotations from articles on the subject by various 
authorities, 

PowER Gas Corporation, Limited, 39, Victoria-street, London, 
and Stockton-on-Tees.—Two neatly-produced pamphlets have been 
published by this company, containing descriptions of 1000 indi- 
cated horse-power Mond gas-power plants installed at Blair and 
Co.’s_ works, Stockton, and at the Midland Railway Works 
Heysham Harbour, Morecambe Bay. : 

Veritys, Limited.—Catalogue No. 509 is descriptive of a new 
worm-feed brush-holder, The holders are of the “box” type, 
In the Aston brush-holders the carbon is a moderately loose fit in 
the box, and ample contact is provided by a flexible copper con- 
nection between carbon and holder. The carbon is fed down by 
the pressure of two small rollers connected by a lever to the 
worm-feed device, 

Union Exectric Company, Limited, 151, Queen Victoria-street, 
London. List of time integrating devices.— This pamphlet contains 
illustrationsand particulars of many ingeniouselectrical instruments, 
including a counting switch, time meter for indicating the number 
of hours during which any current exceeding 10 per cent. of the 
rated capacity bas passed, a maximum switch, distant switches, 
contact clock, &c. &c. 

A. REYROLLE AND Co., Limited, Hebburn-on-Tyne.—A new 
pamphlet sent us by this firm deals with special wall plugs. These 
plugs are intended for use in shipyards, works, tram sheds, &c., 
where a eee which will stand a good deal of rovgh 
treatment is required. The external case of the plug and socket 
are made of cast iron, the live parts being mounted on insulators 
and securely fixed in the cast iron case. 

YORKSHIRE ELectric Power Company, Central Bank Chambers, 
Leeds.—A pamphlet on the advantages possessed by electricity as 
a motive power and describing the company’s Thornhill power 
station has been published. The engine-house is designed to 
contain generating plant of 8450 kilowatts—11,000 horse-power— 
capacity. Two turbo-alternaters, each of 2000 kilowatts, are 
already installed, and a third is being erected. Three high-speed 
Allen engines, direct connected to direct-current dynamus of 150 
kilowatts each, are installed at the end of the engine-room; 
these machines provide the current necessary to operate the 
station motors and to give a local supply. The main generating sets 
are Curtis turbo-alternators made by the British Thomson- Houston 
Company, Limited ; they have vertical shafts, with the alternators 
mounted on top, an arrangement which enables a large amount 
of power to be housed in a small building. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. G. THoRNET?, of the Great North of Scotland loco- 
motive, carriage, and wagon department, has been Ly son 
assistant carriage and wagon superintendent of the Bengal Nagpur 
Railway, and leaves England on October 14th to take up his new 
duties at Khangpur. 

WE are asked to state that the Tar Macadam—Purnell Hooley’s 

tent—Syndicate, Limited, has changed its name to ‘‘ Tarmac, 
Eimitea,” and that all communications should in future be 
addressed to Tarmac, Limited, Spring Vale, Ettingshall, near 
Wolverhampton. 

WE are asked to say that Messrs, W, F. Stanley and Co., 
Limited, have transferred the show-rooms and sale branch of sur- 
veying, mathematical, and optical instruments to No. 286, High 
Holborn. Export and coun business will be carried on at 
4 and 5, Great Turnstile, as before. 


WE are informed that Messrs. William Beardmore and 
Co., Dalmuir, who share with Thornycroft and Co. the right to 
make and supply gas engines of the Capitaine type for marine pro- 
pulsion, are reported to have arranged with Glasgow shipowners to 
re-engine one of their coasting steamers with a Capitaine gas 
engine to develop about 600 horse-power. They will take out the 
present engine and boiler and install the new engine under a 
certain guarantee of efficiency and economy. 

On Wednesday last Mr. C. R. S. Kirkpatrick was appointed 
city engineer of Newcastle. He received his present appointment 
as engineer to the Cleveland Bridge and Engineering Company, 
Limited, in 1898, when it fel! to him to carry out the contract for 
the enlargement of Shrewsbury station for the London and North- 
Western and Great Western Railways at a cost of £160,000. 
After this Mr. Kirkpatrick went to Newcastle to assist in the 
construction of the new high-level sean, over the Tyne. The 
magnitude of this undertaking readers know well enongh, and 
will thus be able to gauge the importance of Mr. Kirkpatrick's 
work, 








An international long-distance ballooning competition 
will take place at Lidge, Belgium, on Sunday. The competition is 


strictly confined to amateurs, and is open to all members of foreign 
aéro clubs, The Atro Club of England will be represented by 
Mr. Leslie Bucknall, who will take over his new large balloon 
Vivienne III., which has a capacity of considerably over 
50,000 cubic feet, and is by far the largest balloon in England. 
Prizes amounting in value to several hundred pounds will be 
presented to the owner of the balloon which succeeds in covering 
the greatest distance from Litge. The balloons will start from the 
grounds of the Litge Exhibition. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


Dvrine the last few weeks the phynicgnene? of the Rhenish- 
Westphalian iron industry has been brightening, and the satis- 
factory condition now prevailing in most departments is likely to 
continue. Theso-called duil period of the year has hardly been 
noticeable this year, the majority of the mills and forges havin 
been regularly and well occupied during the summer months, an 
prices, generally, are saticfactory, especially for the large mixed 
works, while the ‘‘pure” fron works realise but a small profit on 
account of the high prices for raw material and for semi-finished 
steel. Orders for pig iron continue plentiful, and deliveries last 
week and during the week before were fairly heavy. Stocks, 
accordingly, are low. Quotations are the same as before. Hardly 
ever before has the demand for semi-finished steel been more lively 
than during the last months, though sales on foreign account 
have been less extensive than previously ; but home consumption 
being exceedingly brisk, the Steel Convention. is more independent 
now of foreign orders. Deliveries in semi-finished steel in July of 
the present year have been 146,124 t.. against 151,789 t. in June, 
and against 117,652 t. in July, 1904. Total deliveries from 
April to July of present year amounted to 625,210 t , 72 per cent. 
falling on home, and 21 per cent. on foreign consumption. Offers 
in scrap iron being plentiful and in excess of demand, there is 
much weakness noticeable in the prices for that article. Employ- 
ment in the bar trade continues irregular, some establishments 
being well booked forward and briskly occupied, while others 
complain of being but scantily supplied with fresh work. Bars in 
basic may be bad at M. 110 p.t. Prices are fluctuating on the 
plate and sheet market, owing to the somewhat uncertain and by 
no means satisfactory condition in this department. Sheets are 
known to have been sold at M. 113 p.t. where large orders were 
concerned, and heavy plates are said to have realised no more than 
M. 110 p.t. in a few instances. Fair employment has been secured 
to the wagon shops for some months to come by recently granted 
orders of considerable weight, viz., 3950 | cars of different 
types, 1300 iron coal wagons of 20 t.. 222 covered load cars with 
brakes, and 660 load cars without brakes. 

A steady business is reported to have been done in raw as well 
as in finished iron on the Silesian market. The malleable iron- 
works are, almost without exception, very briskly occupied. In 
girders, rails and sleepers, numerous orders have been coming in 
during the week, and hoops, too, are in lively call but low in price, 
owing to a strong and ful petition of the West-German 
shops. The tube mills have secured orders for several months 
ahead. 

Of the iron ore and iron industry in the Siegerland fair 
accounts are given. In the iron ore trade, consumption, in a good 
many cases, is higher than output, and stocks are decreasing. The 
pig iron trade is healthy, though not very extensive. 

The condition of the plate and sheet trade is similar to that in 
the Rhenish-Westphalian district. The mills that have been able 
to obtain orders for ship plates are well employed. Several 
machine shops have been fortunate in securing orders of weight 
last week, and so have the construction shops, and prices all round 
are a trifle more paying now. A falling off can be noticed in the 
demand for galvanised roofing, while other galvanised articles meet 
with pretty good request. 

In the course of the present month further negotiations will 
take place in Berlin regarding the development of the new Wire 
Convention. 

At a general meeting of the Steel Convention, which is to take 
place on the 12th inst., the joining of the Silesian works is to be 
taken into consideration. 

The ae of the Upper Silesian Steel Convention will 
consist in alterations regarding the shares of the different works, 
and also in arrangements which will prevent the Kiinigs and Laura 
works, and the Upper Silesian Railway Requirements Company 
from giving sae y notice, under certain conditions, fixed by the 
German Steel Convention. Thus the influence of the Dusseldorf 
Convention on the Silesian bar and merchant iron trade will be 
removed. The Silesian works will no longer be obliged to 
submit to restrictions with regard to using the full capacity of their 
finishing shops ; on the contrary, a sort of premium is to be put on 
the enlargement of these shops. 

Business in coal on the Silesian market is strong and satisfactory, 
also coke meets with good request, and the position of the coal 
industry, generally, may be rded as favourable. 

Much the same can be said of the Rhenish-Westphalian coal 
trade, deliveries on foreign account to Belgium, France, Holland, 
and the Baltic ports having been heavy ; also home demand was 
large and regular, the stores on the Upper Rhine purchasing 
heavily, and requirements for industrial purposes remaining exten- 
sive. The business in coke is more active than in previous months, 
and briquettes sell freely. 

Both crude iron and manufactured iron show an upward 
tendency in Austria. The sale of girders and bars is specially 
brisk, and both are in good demand ; plates, though fairly well 
inquired for, realise very low prices only. The majority of the 
machine shops are in better occupation than last year, but they, 
too, complain of very low prices. On the Hungarian iron market 
no change is noticeable compared with previous, weeks, except 
that tubes are more animated than before. The Alpine-Montan 
Gesellschaft is going:to send one of its managers to the United 
States in the autumn, for the purpose of studying the arrangement 
at the American ironworks. 

The situation of the Austro-Hungarian coal trade remains 
favourable, and in coke the full output is easily disposed of. 

The French iron market is in the same condition as before, and 
the -_ trade in that country has shown increasing life during the 
week, 

A steady improvement can be noticed in the Belgian iron and 
steel industry, Coal, too, is selling freely and at fair quotations, 











NAVAL ENGINEER APPOINTMENTS. 





THE following sppointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—A. R. Pattison, to the Albemarle, and 
H. Wallis, to the Pembroke, for supervision of machinery of t.b.’s 
and t.b.d.’s ; G. C. Bath, to the Vivid, for the Minotaur; E. A. W. 
Head, to the Cressy ; H. T. Knapman, to the Adventure on com- 
missioning ; H. T. Livershead, to the Hermione; J. J. G. G. Percey, 
to the Psyche, on recommissioning. 

Engineer Lieutenants.—F, C. Fisher and A, G. Bremner, to the 
Eclipse ; E. C. Smith, to the Eclipse, additional, for instruction of 
cadets, and to the Highflyer, for instruction of cadets; H. J. 
Loveridge, to the President, for service in Controller’s Department ; 
T. H. Soper, to the Pembroke, for charge of reserve stores ; 
C. T. D. Greetham, to the Pandora; G. Attwool, and J. W. 
Figgins, to the Foresight; F. E P. Haigh, to the Adventure, on 
commissioning ; C. V. Hardcastle, to the Doris on recommissioning ; 
E. Nibbs, to the Surprise ; J. W. Hopkyns, to the Venerable. 

Engineer Sub-lieutenant.—C. E. Sutton, to the Eclipse. 








THE number of passengers carried on the railways of 
the United States during the year ended June, 1904, was 
715,419,682, an increase of over 30,000,000 compared with the 
revions year. The number of tons of freight carried was 
,309,899,165, an increase of 54 million tons, 





BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D, ROOTS, 4.1. Mech. £. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the is without dra: 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the end of 
pc uaa aman ttn a ae ai a aac 
specification. 


Any person may on any of the grownds mentioned in the Acts, umithin two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Ofice of opposition to the grant of a Patent, 


INTERNAL COMBUSTION ENGINES. 


1689. January 27th, 1905.—IMPROVEMENTS IN CARBURETTERS, 
Henri Gilardoni, D.Sc., 25, Rue Decamps, Paris, and Henri 
Leviche, 198, Rue de Courcelles, Paris.—Date under Inter- 
national Convention, February 3rd, 1904. 

This invention relates to an automatic feed control for car- 
buretters for petrol, alcohol, or other combustible liquid. The 
control is effected by regulating the feed of the liquid, which is 
found to be a function of the velocity of the current of air induced 
by the motor, and, consequently, of the speed of the latter. There 
is one drawing diagrammatically illustrating the invention. The 
carburetter comprises a chamber A having an air inlet pipe B at 
its upper part and an outlet pipe C for the gaseous mixture at its 
lower part. Through the bottom there extends a nozzle or tube D 
having a conical mouth forming a valve seat, and in communication 
with the supply of combustible liquid, the level of which is main- 
tained constant by the usual float. Within the carburetter A there is 
provided a cgnical plug or valve E which can close the orifice of the 
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nozzle D. This plug E is held upon a rod F, screw-threaded at its 
central part for a suitable length and ing at its upper end a 
fan G. The end of the screw-threaded F is also connected to 
the upper end of the carburetter by a torsion spring H, and the 
screw-threaded portion of the rod engages a bearing forming a 
nut I and held in place by arms J fixed to the sides of the chamber 
A. The petrol enters through the nozzle D, whence it is projected 
during the suction stroke of the motor so as to mix with the air 
drawn in by the motor, and which enters the chamber A through 
the inlet B, The mixture thus formed flows to the motor through 
the outlet C. Under the influence of the induced current of air 
which passes through the chamber A with a velocity varying with 
the speed of the motor, the fan G will turn until it attains a posi- 
tion of equilibrium, at which the pressure exerted by the force of 
the air upon the blades of the fan will be balanced by the torsion 
exerted by the spring H. It, therefore, results that the rod is 
moved downwards and that the plug E will close the orifice of the 
nozzle D toa greater or less extent according to the position of 
the fan G.— August 10th, 1905. 


. 


FURNACES. 


30154. February 14th, 1905.—IMpROVEMENTS IN FUEL FEEDING 
AND STOKING APPARATUS FOR FURNACES, Tozaburo Suzuki, 
401, Jibeishinden, Sunamura, Tokio, Japan. 

This invention relates to an improvement in combined feeding, 
measuring, and stoking apparatus for furnaces, and means for 
actuating the same from a single operating lever. There are thre2 
figures. Fig. 1 isa longitudinal section. A hopper 1 communi- 
cates with a source of fuel supply. The lower end is supported in 
a cast frame 2 in which is formed a closable outlet for the contents 
of the hopper 1. A reciprocating slide 4, which desirably operates 
in horizontal ways formed in the frame, constitutes means whereby 
the outlet of the hopper may be opened and closed by the operator. 
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The slide 4 is supported on a carriage mounted on anti-friction 
rollers running upon horizontal tracks. The anti-friction rollers 
permit the slide to be quickly operated and enable the operator to 
easily overcome friction caused by the weight of coal upon the 
slide. A measuring hopper 12 is secured in the upper wall of the 
furnace, the top or flaring portion of the hopper being located 
adjacent toand in a position to receive the contents of the hopper 1. 
The lower or converging walls of the hopper 12 extend down- 
wardly through the top wall of the furnace and a slight distance 
below, and are provided at their ejecting end with a closable hinged 
door 13. The door is closed and opened preferably by means of a 
horizontally reciprocating fuel stoker 14, provided with a rod 15, 
journalled in a suitable bearing in the forward wall of the furnace. 
The rod 15 is also supported by a carriage which is adjustably 
mounted upon the rod, and which comprises a collar 17 provided 
on its lower end with anti-friction rollers, Means are provided 





whereby the door 13 of the measuring hopper, and the slide 4 of 
the feeding hopper may be alternately opened and closed in unison, 
comprising a lever 21, pivotally mounted at 22, to the front wall of 
the furnace, This lever is pivotally united at its upper end to a 
vertically slotted portion 23 of the slide 4. Below the pivotal 
mounting 22 the lever 21 is united by a link 24 with the rod 15, the 
lever extending below the link, and terminating in a handle adapted 
to be —- 'y the operator. Where a number of furnaces are 
sheael side by side the levers 21 of all the furnaces can be operated 
from a single source of motive power.—August 10th, 1905. 


GAS PRODUCERS. 


3245. February 16th, 1905.—IMPROVEMENTS IN OR RELATING TO 
Propucer Gas Furnaces, Paul Schmidt and Adolphe Desgraz, 
Prinzenstrasse, Hanover. 

This invention relates to gas furnaces in which the prepared gas 
leaving the furnace is utilised for heating the fresh fuel, whilst the 
heavy or distillation gases generated in the fresh fuel are drawn off 
at several levels of the shaft, and are returned into the combustion 
zone within the same. According to the inventors, it has been 
found necessary to collect all the products of distillation from the 
various superposed draw-off pipes into a special chamber, where 
they are mixed with each other and with air, and are purified of 
dust before being returned to the furnace. There are six figures. 
Fig. 1 is a vertical section through a furnace in accordance with 
this invention. On the four sides, and around the upper part of 
the gas producer shaft a, are formed hollow spaces or passages. 
The distilled gases pass first through the opening d into the up- 
wardly extending vertical passage ¢, traverse the passages f below 
the partition r, then the passage h above them, and so reach the 
outlet pipe i. The ends of the passages are provided with cover 
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plates p, adapted to close the apertures, through which the dus 

that collects may be readily removed. The passages defhare 
so arranged as te surround the upper portion of the shaft a on 
three of its sides. The fourth side is also provided with a hollow 
space forming a chamber m, which communicates on one side, by 
means of the passages or openings x, with the interior of the shaft 
a, and, on the other side, is in communication, through the passage 
0, with the pipes cc, so that the gaseous products are all collected 
at the levels where they were distilled or generated. All the 
light and heavy and warm and cold gases mix in the chamber m, 
and become purified by allowing the dust to deposit ; a gaseous 
mixture of uniform character is thus supplied to the hottest part 
of the shaft. The dust having been previously separated from the 
gases, all choking of the suction pipe—a drawback which often 
causes the entire stoppage of the work—is avoided ; x is a pipe 
serving to exert suction near the draw-off places or levels of the 
prepared gas, if coal containing a high percentage of tar be used, 
so that all the tarry substances can be drawn of, the suction being 
effected from the collecting chamber. If coal containing a smaller 
proportion of tar be used, then this pipe can be closed by means of 
a valve.—August 10th, 1905, 


MOTOR ROAD VEHICLES. 


18,377. August 24th, 1904.—IMPROVEMENTS RELATING TO TRANS- 
MISSION GEAR FoR Motor VEHICLES, Leon Bauchot, 20, Titch- 
bourne-street, London. ; 

This invention relates to transmission gear for motor vehicles, 
and more particularly for those in which electricity is the motive 
power. Its object is to provide vehicles having solid axles, and 
having two motors, with transmission gear which is silent in rua- 
ning. There are three figures. Fig. 1 is a horizontal section. 

One of the two motors is indicated at A—single gear wheels, such 

as a, engaging with a toothed wheel a! on each of the motor shafts 


Ne 18,377 





Fig. 1 


Al, and a combination of intermediate reducing wheels a3 a? being 
employed. These gear respectively with the pinion a! and the 
toothed wheel a. Rotating on the axle B is a long sleeve or 
bushing 4, upon which is rigidly keyed another long sleeve 1 of 
square cross-section. Upon this square sleeve J! is secured the 
sprocket or driven gear wheel a, which is provided with a flanged 
tubular extension a? , the latter being circular at its external part, 
but square internally to fit the sleeve }!. To the flange a* of this 
extension a* the wheel B! of the vehicle is rigidly secured by the 
screws 2, Around the flanged extension a* is a suitable bush «° 
for preventing the escape of oil or lubricant from the case C, which 
is preferably of aluminium. The motors are rigidly carried on the 
aie B, either directly or by brackets such as A®, but springs are 
provided at those parts where stress or shock is set up, due to the 
starting or stopping of the motors.—A ugust 10¢h, 1905, 
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VAPOUR ELECTRIC APPARATUS. 


8973. April 28th, 1905.—IMPROVEMENTS IN VaApouR ELEcTRIC 
Apparatus, Peter Cooper Hewitt, 11, Lexington-avenue, New 
York, U.S..A.—Date under Internationa! Convention, May 18th, 
1904, ; 

It is possible by this invention to maintain a divided circuit in a 
vapour electric apparatus having a plurality of negative electrodes 
and a common positive electrode. When the point at which the 
current enters the negative electrode is fixed, as by using a plati- 
num or other projecting element capable of forming a meniscus, or 
of being wetted by the material of the negative electrode, the 
negative electrode characteristics are such that a divided current 
can be maintained. The point of entrance of the current to the 
negative electrode may be provided through a projection of plati- 
num or by a ring of platinum located in the mercury or other 
liquid constituting the negative electrode. The norma! resistance 
at the negative electrode of the vapour apparatus is controllable 
and made more constant when a projection is utilised for locating 
the entrance of the current into the negative electrode. There are 
two figures. Fig. lis a diagram of the arrangement. 1 is the 
container of a vapour electric converter, 2 and 3 are negative 
electrodes of mercury, and 4 is a common positive electrode, The 


electrode 4 may be of iron, graphite, or other suitable material, 
and the electrodes 2 and 3 of any volatilisable conducting liquid 
suited to the purposes of the invention. Platinum points 5 and 6 
project above the surface of the electrodes 2 and 3 respectively, 
the same being typical of devices which may be used in connection 
with mercury or other electrodes for forming an upward meniscus, 
whereby the entrance of the current into the negative electrode 
is faci itrted and regulated. At 7 is a generator of electricity, 
one pole of which is connected through a conductor 8 with a lead. 
wire 9 extending to the positive electrode 4. From the other 
side cf the generator 7 a conductor 10 extends in multiple to the 
negative lead-wires 11 and 12 through work-circuits 13 and 14 
respectively. The two work-cirenits may contain translating 
devices 15 15 and 16 16 of any suitable character.—Auguat 10th, 


1905. 
RAILWAYS AND TRAMWAYS. 


24,671. November 14th, 1904.—IMPROVEMENTS IN DRAUGHT AND 
LBorrInc MECHANISM FOR RaILway Carriaces, John Willison, 
158, Clarence-road, Derby. 

This invention relates more particularly to springs used with 
draught and buffing mechanism for railway carriages which are 
required to produce the centering action by which the mechanism 
is held in or restored to its normal position. The spring used for 
this purpose is a double coil helical spring, the inner coil of which 
is of — length than the outer. The spring is placed under an 
initial compression between follower and abutment plates mounted 
on the draught gear, one of the plates being stepped to accom- 
modate the two coils, and also place the inner coil under a greater 
total compression than the outer coil. Thus, when the outer coil 
has acquired a permanent set which so reduces or eliminates its 
normal compression that it is no longer useful for centering the 
gear, the inner coil still retains sufficient normal compression 
to produce the required centering action. There are four figures. 
Fig. 1 is a longitudinal section. The forward spring a, a double 
helical spring with coils of equal length, is mounted within the 
limbs of the draught gear yoke between follower plates ccl, the 
former of which abuts against the rear end of the yoke, and the 
latter against a sliding abutment plate d, the relation between the 
yoke and the abutment plate being such that, in draught, the 
former is pulled forward, and the latter is held fixed by another 
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part of the gear, while, in buffing, the yoke is held against rear- 
ward displacement, and the casting containing the sliding abut- 
ment plate d compresses the spring rearwardly. Thus, in draught 
and in buffing the spring a is compressed against the follower 
plates cl ¢ respectively. The rear spring ¢, which is shown with an 
inner coil c! of greater length than the outer coil, is mounted on a 
carrier bolt f, the front end of which is pivotally connected with 
the rear end of the yoke. ‘The spring ¢ is mounted between 
follower plates gg, the former of which is stepped for the accom- 
modation of the unequal coil, and abuts against a retaining nut /, 
by means of which initial compression is given to the spring, while 
the latter abuts against a sliding abutment plate 7, which extends 
between the front follower plates cy! of the respective springs, 
and serves to hold the follower plate g! against forward displace- 
ment in draught, and to displace it rearwards in buffing. The 
compression of the two springs is thus simultaneous in draught 
and buffing, and the resistance is double that of a single spring for 
oe displacement of the draught or buffing gear.—A uaust 10th, 
IO. 


MISCELLANEOUS. 


21,771. October 10th, 1904.—AN IMPROVED DevIcE FoR PRo- 
DUCING ILLUSIONARY EFFECTS, Sir Hiram 8S. Maxim, Thurlow 
Lodge, West Norwood. 

This invention has for its object the production of illusionary 
effects by means of a contrivance comprising a hollow sphere or 
chamber lighted from the interior, and having no windows or 
other openings through which external things can be seen, and 
capable of revolving slowly about a vertical axis. The floor is 
parabolic, that is to say, of such a concave shape that if it con- 
tained water the water would, on the revolution of the sphere at 
an appropriate speed, spread itself at an even depth over the 
entire surface of the floor. The chamber may be made of wood 
or metal, or both, and when of spherical shape the exterior may 
be smooth and painted to resemble a geographical globe of the 
earth. With such a contrivance, when persons enter the hollow 
sphere, they will not be able to tell whether it is revolving or 
standing still, and, by reason of the parabolic floor, persons 
near the outer edge would to the persons standing near the centre 
appear to be walking with their heads directed inward. When 
the sphere revolves some curious phenomena will be obtained in 
walking outward and inward on such a floor, and a ball thrown 
from the centre outward and vice versé will move in an unexpected 





direction that will be very puzzling to the people within the 
sphere. The illusionary effects would be exaggerated by placing 
mirrors in suitable positions above the floor and at proper angles ; 
for example, the people would then be made to appear to be walk- 
ing all over the inside of the sphere with their heads pointing 
inward and their feet pointing outward. There are six 
figures. Fig. 2 is a vertical section, A is the spherical 
chamber, and B is the parabolic floor therein. This floor 
is supported by suitably arranged cross bars and struts J, 
connected with a central hollow shatt b!, which extends into the 
spherical chamber, and is supported at its lower end in a footstep 
bearing J, situated in the concrete floor of a brickwork well 1, 
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The shaft ) is furnished with a bevel wheel 44, with which gears a 
bevel pinion /', carried by a horigontal shaft 44, driven by a suit- 
able motor geared with a toothed wheel 7 on the shaft 1°, the 
motor and gearing being enclosed in a structure J’. 4" is an orna- 
mental casing situated at the top of the well 4°, and having a 
bearing 41° to further assist in supporting the shaft. The ceiling 
C of the spherical chamber consists of suitably arranged mirrors, 
supported by a framework c, carried by the interior of the 
chamber, these mirrors being arranged at such angles that their 
reflections will give the appearance of people walking and stand- 
ing above the floor B with their heads directed inwardly.— 
August 10th, 1995. 
24,882. November 16th, 1904.—IMPROVEMENTS IN REFLECTING 
SicHTInG DEVICES FOR Fike-anms, Max Hucussler, Shellstrasse 
6, Munich. 

For enabling a soldier or marksman to take aim accurately in 
the field, especially whea on the defence and under cover, devices 
have already been proviced on rifles and other small arms which b 
means of mirrorsor prismsso reflect the light rays that the latter ak 
the eye of the marksman who is below the level of the fire-arm and 
under cover. The devices of this kind hitherto known had, how- 
ever, the disadvantage that they necessitated certain alterations 
and modifications to the fire-arm, and could not be fixed to any 
rifle without previous preparation. The object of this invention 
is an aiming device, which possesses the advantages of simplicity, 
great field of vision, and facility in attaching to and detaching 
from any rifie or similar fire-arm, and converting for indirect or 
direct aiming or sighting. There are three figures. Fig. 1 illustrates 
the method of firing a fire-arm provided with this device. Fig. 2isa 
side view of the sighting device attached to a portion of the rifle, 
The device may be fixed to a rifle by acap a, which is placed on 

















the barrel casing between the usual back sight and the lock, and 
fixed by a steel band }, which is hinged or pivoted at one end to 
the bow a and provided at its free end with an eye c, a pin d con- 
nected to this eye being displaceable in a sleeve or strap ¢ fixed to 
the end of the band, the pin being pulled into the sleeve by a 
spring. The eye can be pulled outwardly against the action of 
the spring by a handle f,so as to be passed over a hook-shaped 
projection g on the other side of the bow. This arrangement 
permits of easily attaching and detaching the aiming device and 
securely fixing it, even where the thickness of the stocks differs to 
a great extent. To the cap a is rigidly connected one end of a 
vertical pin 1, on which a socket £ is adapted to be displaced by 
means of a handle 7, the socket carrying an angularly-bent or 
curved arm /, to the rear end of which a mirror m is fixed in such 
a manner that the lower part of the mirror surface is behind the 
sight and reflects the ray passing over the front and rear sights on 
fo the surface of a second line of vision, this latter mirror again 
reflecting the ray rearwards and downwards and past the stock. 
By this reflection of the ray ina very acute angle almost all the 
surface of the mirror is utilised. For allowing for different heights 
of cover and different positions the marksman may wish to assume, 
the inclination of this rear portion of the ray can be regulated by 
arranging the front mirror n rotatably on a pin o carried by the 
supporting arm /, the mirror being pressed by a spring p against 
an adjusting screw 7.—A ugust 10th, 1905, 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 
795,918. Gas Propucer, Hrast Kiérting, Pegli, Italy.—File 
September 26th, 1904. ° iEibeg ia . 
The drawing explains this invention with very few words of 
description, A block of refractory material pierced with holes is 
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placed near the top of the vertical stack, so as to produce a 
hollow space, into which air is drawn. There are ten claims, 
which mestly refer to the shape and inclination of the stack 
inside. ; 

796,174. Copper Converter, R. Baggaley, Pittsburg, Pa., and C, 
M., Allen, Lolo, Mont., said Allen assignor to said Baggaley.~- 
Filed November 21st, 1904. 

This is one of four patents, which in this country would all have 


been included in one specification ; the single claim is for 2 copper 

converter having a compacted silica lining and an interior lining 

of unpacked material containing ore. 

796,211. SruFrFING-BOX FOR HyDRAULIC CyLINDERS, 7, E. Holmes, 
Sheffield, England, dssignor of one-half to Davy Brothers, Limited, 
Sheffield, England, an incorporated company.—Filed Decembe 
5th, 1904. 

This invention is for a removable stuffing-box for hydraulic 
cylinders, A clearance space is provided, and a ring fitting the 






































clearance space, the arrangement being such that when the ram 1s 

at the limit of its outward stroke and the end portion is retracted 

from the body of the cylinder the distance ring and packing may 
be successively removed, - 

796,223, Process FoR THE MANUFACTURE OF SEAMLESS METALLIC 
Hoitow Bopres py MEANS oF Matrix AND Dig, @. Kau, 
Essen-on-the-Ruhi, Germany, assignor to F, Krupp, Hssen-on- 
the-Ruhr, Germany.—Filed July 9th, ¥903. : 

The single claim is for a process of producing seamless metallic 
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hollow bodies which consists in enclosing a suitable block of mefa 
in a matrix, then forcing a hollow die into the block and finall 
removing the core formed within the die, 
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EXPRESS LOCOMOTIVES. 
By A. A. H. ToxkELey. 

Tye most suitable type of locomotive for express traffic 
is that which will develop the greatest percentage of 
eflective power at any speed up to 82 miles per hour, 
with due regard to the fact that requiring high speeds for 
a locomotive naturally restricts the capacity of the ma- 
chine at low speeds. So perhaps in discussing the design 
of a high-speed locomotive it may be premised that any 
consideration of efficiency at speeds less than 40 miles 
per hour may be disregarded. = 

By the capacity of the machine is meant that limited 
by the amount of adhesion required of the locomotive ; 
this capacity is obtained by coupling wheels together ; for 
example, in locomotives built entirely for pulling heavy 
loads the driving wheels are of small diameter, and a 
number of wheels of equal size: are coupled together— 
from two to five pairs, according to the cylinder power 
and the capacity required, in order to obtain the necessary 
amount of adhesion at the rail. Thus, in some degree, 
the number of coupled wheels must vary according to 
the tractive power of the locomotive. 

The greater the tractive power of the engine, the more 
adhesion is required for the driving wheels, and conse- 
quently either more weight must be put on to them or 
more wheels must be coupled together. The adhesive 
force most be in excess of the tractive force, or slipping 
will occur, and consequent loss of power. The adhesive 
force of a locomotive also varies with the diameter of the 
driving wheels, and is greater with wheels of large 
diameter; it is stated to be 480 lb. per ton under average 
weather conditions for wheels of over 7ft. diameter, and 
about 3501b. per ton for wheels of 5ft. diameter; these 
figures are naturally subject to variation by changes of 
weather; they may be considerably higher, and in very 
bad weather may be reduced by as much as 50 per cent. 

{t is, therefore, necessary to use driving wheels as 
large as possible in order to obtain the greatest running 
speed without an abnormal piston speed, with the further 
advantage of greater adhesion. The locomotive must 
also be mechanically the most efficient; that is to say, 
it must give out for useful work the greatest possible 
proportion of total power developed. The total power 
developed by a locomotive is spent in two ways; a cer- 
tain percentage is absorbed by itself, and the remainder 
of the power is transmitted to the drawbar. For the 
purpose of comparison at equal speeds we may call the 
percentage of total power transmitted to the drawbar 
the mechanical efficiency of the locomotive. Therefore, 
the locomotive which can transmit to the drawbar the 
greatest percentage of the power it developes while itself 
travelling at a given high rate of speed is the most 
efficient for heavy fast work. 

The other mechanical power of the locomotive is used 
in overcoming the inertia of its own parts and the friction 
inherent in the machine. To diminish the internal resist- 
ances the simplest way naturally is to reduce, as far as 
possible, the number of moving parts, and so make as free 
an engine as possible, and to pay particular attention to 
the “freeness” of the exhaust. Thus it is that with 
light and moderate loads a simple locomotive with a 
single pair of driving wheels is the nearest to perfection 
from a speed standpoint, but the drawback of this type 
is the comparatively low adhesive power available at the 
rail. The amount of adhesion required varies practically 
inversely as the speed. At speeds of over 80 miles per 
hour the adhesion is quite sufficient for even heavy 
loads behind the tender, provided the road be level and 
the conditions good ; but it is below this point and on bad 
roads that all the useful work cannot be turned into 
account by reason of the insufficient adhesion at the rail. 
It has been argued that the disadvantage at which the 
single express engine is placed on this account is 
exaggerated, and that loaded. with about the usual 
18} tons on the driving wheels, with the aid of steam 
sanding apparatus, it can rely on a coefficient of adhesion 
of 450 lb. per ton, and thus a total adhesive force of about 
8330 Ib. at the rail, which, st a speed of 25 miles per hour, 
represents about 700 horse-power at the rails, for which a 
locomotive boiler would be unable to supply steam at 
such a low speed. It is regrettable that practice does not 
bear this out, as is evidenced by the fact that on all lines 
where the fast work is heavy, the four-coupled type pre- 
dominates. This type has a better chance of maintain- 
ings high speed on a long up gradient. with a heavy load 
behind the tender, and except under very bad conditions, 
does not require sanding apparatus at starting. 

It would be possible to obtain the required adhesion 
with a single pair of driving. wheels if sufficient weight 
could be put on them ; but as anything over 20 tons on a 
single pair. of wheels would necessitate the use of rails of 
over 100 lb. per yard, it is obviously a point which cannot 
be admitted into the discussion at the present stage of 
railway work; not to refer to the advisability or economy 
of putting an excessive load on a single axle. Our loco- 
motive, then, must have two pairs of driving wheels of as 
large a diameter as possible. 

Powerful express locomotives have been designed with 
three pairs of coupled wheels, both at home. and abroad, 
and, indeed, may be necessary under special circum- 
stances; but, for reasons already stated, should be 
avoided unless the extra adhesion is absolutely necessary. 
On roads where three pairs of coupled wheels have been 
adopted, both the lo and the gradients must be ex- 
ceptionally severe; for instance, on roads where severe 
gradients predominate between stops or engine changing 
places. Such special cases should receive special atten- 
tion, but it is assumed that the high-speed locomotive 
which forms the subject of this essay is intended for 
work on a road which includes no steeper gradients than 
1 in 100, and not many so steep as this. 

Coupled driving wheels of as large as 8ft. diameter 
have been tried on French railways, but have not proved 
successful, and years of practice have fixed the limit at 
7}ft. diameter. The Lancashire and Yorkshire Railway 
standard practice is 7ft. 3in. diameter for two pairs coupled ; 








this, too, is higher than the standard accepted generally, 
which is about 64}ft. diameter. It is possible that varia- 
tions in the diameter of driving wheels between 64ft. and 
74ft. may give some advantage on different roads; but in 
view of the fact that our locomotive is intended for heavy 
traffic, we will adopt 64ft. driving wheels, because what 
we shall loce in speed—if such a slight difference can 
affect the speed—we shall gain in power. 

Having settled that the largest convenient diameter of 
our wheels is 6}ft, and that two pairs coupled is the 
minimum number to give sufficient adhesion, we may 
proceed to consider the motion of our locomotive. The 
simplest method of keeping the internal resistance of the 
machine low and maintaining as high a mechanical 
efficiency as possible is, obviously, to reduce the number 
of moving parts to a minimum. It is fair to assume 
that our modern powerful express simple locomotives 
have been designed with this end constantly in view; 
it is probable that, so far as the simple engine is con- 
cerned, little improvement can be made—except as regards 
minor details—upon English express locomotives of the 
“ Atlantic” type. 

Instancing those on the Great Northern Railway,* 
the cylinders are of such dimensions as will give the 
greatest tractive power with a low piston speed that is 
likely to be required ‘of the engine; at the same time, 
they are not large enough for the locomotive to be classed 
as “over-cylindered.” The cylinders in this case are 
19in. in diameter, and have a stroke of 24in. 

The dimensions of cylinders can be varied according to 
individual opinion within certain limits without materially 
affecting the performance of the engine. The diameter 
can be increased and the stroke shortened at the same 
tinue to reduce the piston speed. A piston stroke of less 
than 24in. has not met with any success; and, after due 
consideration of all requirements, the most_ suitable 
dimensions for the cylinders seem to be 18in.-to 20in. for 
the diameter and 26in. stroke. 

It would be interesting to know what may be the limit 
of piston speed beyond which it is impossible to go on 
account of the inertia of the moving paris, for a locomo- 
tive on the Great Western Railway having cylinders with 
a 30in. stroke is claimed to give every satisfaction. It is 
quite possible that a stroke of 30in. may have an un- 
steadying effect on the running of a locomotive, ard in 
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such a case the hammer on the rails would be most 
objectionable. No account, however, has been published 
of observation on this point. 

To obtain the most effective use of the power developed 
the main connecting-rods must be as long as convenient 
to obtain as direct a pull as possible, and to reduce-the 
pressure between crossheads and guide bars. To arrive 
at this end the cylinders are placed outside the frames, 
and the main rods drive on to the trailing pair of coupled 
wheels. 

The valve gear is an important consideration, as it is 
responsible for the speed of the locomotive; the most 
commonly used is that generally known as Stephenson’s 
link motion. Other valve gears have been designed and 
adopted, of which some are simple, others more com- 
plicated. In this country Stephenson’s link motion, 
with few exceptions, has withstood the competition of 
others in the opinion of engineers. Walschaert’s gear 
is used extensively on the Continent, and very good 
results are obtained. In order not to enter unduly into 
details we will conform to. custom or standard eaten, 
and fit Stephenson’s link motion, which is undoubtedly a 
good gear and hard to beat. : 

Good screw reversing gear must be fitted to the loco- 
motive ; no point in the quadrant links will be missed, 
and every opportunity will be afforded to drivers to find 
exactly the point at which the best work is to be got 
from the engine. ; 

For all practical purposes, next to the cylinders, the 
power of a locomotive is gauged by the size of. the boiler 
and grate area; by increasing the boiler pressure and 
steaming capacity of the source of power, we increase 
the range of power of the engine. Our boiler must steam 
well, and possess ample steam space; it must supply. the 
‘arge cylinders up a long ient with a heavy load 
behind the tender, and at. the same time maintain the 
steam pressure ;_ the grate area must be’ large but not too 
long, because length increases the difficulty of firing. 
The fire-box must have ample water space surrounding 
it, and a large number of small tubes in the boiler must 
be avoided in order not to impede the circulation. The 
extra heating surface they would afford is not valuable in 
the case of a long boiler such as must be designed for a 
heavy express locomotive. 

The dimensions of our boiler must be as large as other 
considerations of design admit. It does not seem pro- 
bable that a boiler of larger diameter than 54ft. will be 
necessary. A wide fire-box is the most efficient and 
economical; it should have a grate area of about 40 square 
feet, which may be secured by letting it overhang the 
frames. The working boiler pressure must be as high as 
200 Ib. to the square inch. ie, 


* See Tak ENaineger,: August 7th and November 27th (t 
ing), 1903, and Jamiary Ist, 1904 two-page woodcut). 
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With few exceptions all the foregoing main features 
which it is desirable to embody in a locomotive for heavy 
fast traffic are to be found in the best type of ‘simple 
locomotive of to-day designed for that traffic. But are we 
to stop here? Have we reached the climax of locomo- 
ti¥e design in a simple two-cylinder locomotive? There 
are surely other ends at which to aim without losing 
sight of power and speed. 

It is a fact that simple engines have been designed 
with more than two cylinders, and have proved satisfac- 
tory; butif more than two cylinders are used, why not at 
least make a compound of the locomotive, and endeavour 
to economise in steam? Such economy would lead to 
other savings. 

Perhaps economy in fuel should not be the primary 
aim, although proved beyond doubt to have resulted in 
most cases where compounds have been adopted. The 
aim should be to obtain the utmost capacity out of a 
limited weight, to’ minimise all shocks and excessive 
strains, and so arrive at a design of locomotive which 
shall be superior, from the point of power and speed, to 
the limit of simple locomotive design which we may now 
have reached. 

The four-cylinder compounds of the de Glehn type 
represent about the most advanced type of compound 
locomotive in Evrope. Certainly they are more com- 
plicated than simple locomotives, and considering the 
human element inseparable from their management this 
is a drawback; but progress must not be stayed on this 
account. 

The compound isa step in the right direction ; cylinders 
and boilers must not continue to increase without an 
attempt to find a more profitable use of the power at 
our disposal. 

Abroad the four-cylinder compound is recognised, and 
such engines are benign for most railways; in this 
country also compounds are receiving increasing attention. 
A locomotive that can haul in every-day work a load of 
370 tons behind the tender a distance of 1&4 miles be- 
tween Paris and Calais, with one intermediate stop in 
3h. 10 min., and develop 1900 horse-power at 70 miles 
per hour, is well worthy of attention. 

This performance is reported of a de Glchn compound 
over a road with gradients of 1 in 100, 200, and 300 
severally for stretches varying from 15 to 23 miles. 

At the discussion which followed the reading of a 
paper on “The Compound Locomotive of France,” 
by M. Edouard Sauvage, on March 18th, 1904, some 
readings taken in a dynamometer car were given of the 
draw-bar pull of a simple locomotive on the Great 
Northern Railway, and an experimental de Glehn com- 
pound on the Great Western Railway. The loads hauled, 
and the conditions under which the readings were taker, 
were considered similar enough for the purpose of com- 


parison. The following are the figures :— 
G.N.R. De Glebn 
** Atlantic” type. compound, 
RUN seed) cias.csenincan ae a be 
Power absorbed by loco- 
motive ... ...+... 23-28 percent. ... 38-83 percent, 
Powergiventodraw-bar 76-2 “3 .. 61-17 9 
Speed .. ... .. .. 46m.phb 47-8m.p.]. 
Power absorbed by loco- 
motive ... ... ... 30-4percent. ... 39-6 per cent. 
Powergiventodraw-bar 69:6 ,, = VE ma 
en ae ere 5s 75 m.p.h, 
Power absorbed byloco- _ 


motive . 55 per cent. ... 


Se ... 52-2 per cent. 
Powergiventodraw-bar 45 pe a, de 8 


It will be seen from these figures—although they were 

not taken on the same road for purposes of comparison 
—that in both cases the percentage of power transmitted 
to the draw-bar decreases as the speed increases. Taking 
these figures, the draw-bar pull of the de Glehn com- 
pound decreases at a slower rate, compared with those of 
the simple engine, as the higher speeds are attained, 
until, at 75 miles per hour, the mechanical efficiency of 
the compound is greater than that of the simple engine. 
_ On a level road or under uniform conditions these effi- 
ciencies at different speeds could be represented graphically 
by curves—see diagram above referred to—and at some 
point between 50 and 75 miles per hour the de Glehn com- 
pound is, on these s, the most efficient locomotive. 

The point at which the efficiency curve of the compound 
crosses that of the simple is doubtful; if an average speed 
can be maintained so high that the majority of the running 
is made at speeds above that speed represented by the 
point of intersection of the curves on the diagram, then 
there is no doubt that the four-cylinder compound is the 
best locomotive for heavy fast work. 

Again, it may be possible to bring this point to a lower 
speed; variations in the diameters of the cylinders or 
increased cylinder power may have the desired effect, or 
the internal resistance may be reduced. . Success in the 
attempt would be of great value; at any rate, this is the 
right direction in which to work rather than to increase 
the dimensions of the simple locomotive. 

In an instance referred to previously, and in many 
others which: have been published from time to time, 
splendid performances have been recorded of de Glehn 
compounds in France. It can be understood that if 
these locomotives attain average speeds of 60 miles per 
hour and over, their superiority over all other locomotives 
is undoubted, because a locomotive that attains this high 
average speed must of necessity put in a lot of work at 
from 70 to 80 miles per hour to make up for the falling 
in speed on up-gradients. Even on up-gradients, too, the 
four-cylinder compound has been credited with some fine 
performances, and it is possible, even probable, that it 
has not at present reached the highest point in its career; 
@ great amount of time has been spent on its develop- 
ment, and every detail has been thought out with great 
care, but its efficiency may be increased still further at 
lower Speeds. 

As a secondary consideration the compound deserves 
more attention from the point of view of economy. With 
very few exceptions all records of the “performances of 
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compounds which have been tested against similar simple 
locomotives have shown economy in fuel varying from 
15 to 30 per cent.; the exceptions, for the most part, take 
the form of statements, unaccompanied by details. 

If these accounts are correct, what are the peculiar 
conditions abroad which give the compound such «an 
advantage over others of its class in this country? Our 
roads are good with few exceptions, and a one per cent. 
grade is the same the world over. 

In view of statements concerning the advantage of 
four-cylinder compounds, they deserve thorough inves- 
tigation in this country, and every assistance should 
be given tc the development of a type of locomotive 
which undoubtedly deserves that attention. 

Apart from the capacity for power and speed, which in our 
heavy express engine is of necessity the first consideration, 
the probability of reducing the coal bill is a point which 
cannot easily be put on one side. If, however, after a 
a thorough trial in this country, the “four-cylinder 
compound proves that it embodies no advantages 
which warrant its adoption in preference to the simple, 
then the time will have arrived to turn our attention to 
an investigation of the possibilities of the petroleum 
locomotive for fast main line work, and endeavour to turn 
the greater thermal efficiency of this class of motor to 
account, 








THE SCLESSIN ELECTRICAL GENERATING 
STATION. 

In our issue of the 30th June last, on page 646, we 
fave a description of the Electrical Generating Station at 
Sclessin, one of the suburbs of Liége, in Belgium, and 
through the courtesy of Mr. Boulvin, the managing 
director of the Société d’Electricité du Pays de Liége, we 
are now able to publish illustrations of the boilers and 
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generating plant. On this page we give longitudinal and | 
transverse sections of one of the steam boilers, of which 
there are seven already installed in the station, and built 
by the firm of Jacques Piedbeuf, of Jupille, Liége. It 
will be noted that the ends of the boilers are dished and 
pressed out of one plate, thus doing away with the 
necessity for angle iron rings. The furnace tubes are 
corrugated in a somewhas unusual manner, and the 
upper cylindrical portion of the boiler isin communication 
with the lower portion by means of two separate tubes, 
so arranged that the water level in the lower part is such 
as to allow ample steam space there as well as in the 





upper portion. There are gauge glasses upon the lower 
cylinder, and also upon the extension of the upper 
cylinder. 
and bottom fiues of the usual shape. 
that this type of boiler is very largely used in Belgium 
and in Germany, and is considered very satisfactory. 
On page 257 we publish three views of the engine-room, 
the right-hand view being a plan showing the general 
arrangement, and the other two views vertical sections. 


The main switchboard controlling the plant is fixed on a | 
The | 
| £4000 a year, and attempts are being made to secure 


gallery running along one side of the engine-room. 
general description of the generating plant was given in 
the article previously referred to. It will be noticed that 
the feed pumps and circulating pumps ‘are all driven by 
separate electric motors coupled direct. The water for 
condensation is taken from and returned to the river 
Meuse. The current generated by the plant is supplied 
to the Aciéries d’Angleur, to the Commune de Seraing, to 


Both cylinders are set in brickwork, with side | 
We understand | 





the Société Oxydrique, and to the tramway service upon 
certain lines in Liége and its vicinity. : 


ENGINEERING AT LIEGE. 


As a celebration of the seventy-fifth anniversary of the 
declaration of Belgian Independence the Universal Exhi- 
bition of Liége is a manifestation of the wonderful 
development that has taken place in the manufacturing 
industries of that country, and more especially in those 
aga of industry that are carried on in the Liége coal 

asin. 

The situation of Liége is somewhat peculiar. One of 
the oldest industrial centres on the Continent, it has a 
distinct population and distinct industries, and it boasts 
that with its cheap labour and cheap raw material metal- 
lurgical products of all kinds can be turned out at a lower 
cost than elsewhere. The great coalfield, extending in a 
north-easterly direction through Charleroi and Mons, 
skirts the town of Liége, and while this centre has its 
ironworks and blast furnaces, and such famous establish- 
ments as Cockerill, of Seraing, and one of the zinc works 
of Vieille Montagne, its prosperity is chiefly dependent 
upon the numerous smaller industries for which the 
population of Liége has a special aptitude. The man of 
Liége is said to be a born mechanic. The habit of work- 
ing metals during many generations has developed into 
a sort of instinct, and it is because the Belgian industry 
is so centralised that there is little danger of this instinct 
being lost through a migration of the working popu- 
lation. 

If the metallurgical industries of Liége have had plenty 
of material to draw upon out of which they could fashion 
skilled labour, very little seems to have been done to 
raise the standard of this labour until about three years 
ago. It is true that the University of Liége gives special 
attention to technical instruction, but this is intended 
mainly for the turning out of engineers and works’ 
managers, and the general body of workmen have been 
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left to gain their mechanical knowledge through the 
ordinary course of apprenticeship, when they have special- 
ised in one branch of industry. About three years ago 
an interesting experiment was carried out in the forma- 
tion of a professional school of mechanics which aims at 
raising the standard of workmanship, and at the same time 
giving an opportunity to lads possessing more than ordinary 
intelligence to prepare themselves for the higher positions. 
The establishment school is due to the initiative of M. P. 
Wathoul, the present director, who was able to secure 
subsidies from local and provincial bodies wherewith to 
provide instruction for about four hundred boys in an old 
rambling building laid out in shops. It has at present 
two erecting shops, a shop for the construction of motor 
cycles and motor cars, a pattern-making shop with thirty 
benches and woodworking machinery, and a shop with fifty 
machine tools, a forge and steam hammer, class-rooms and 
drawing-office, and a lecture room capable of holding six 
hundred persons. It is now intended to organise other 
sections for electrical engineers, marine engineers, and 
drivers of steam engines; a foundry, a locksmiths’ shop, 
and a boiler works. At present the total expenditure, 
which is just covered by the income, amounts to about 


additional sources of revenue so as to be able to remove 
the school to more suitable buildings and increase its 
scope of utility. For this professional school boys are 
taken from the age of twelve years directly they have 
finished their primary education, and are admitted by 
examination, no favour of any kind being allowed to be 
exercised in the selection of pupils; but, at the same 


time, as soon as the number of pupils has reached the , 


limit provided by the income, a few paying pupils 

admitted, whose premiums allow of pier omg : —_ 
being taken from the Lidge primary schools. In the 
morning the boys have four hours’ work in the class. 
rooms, where they are taught geometry, drawing, the 
elements of algebra and trigonometry, commercial and 
industrial correspondence, the physical sciences, 
mechanics, elements of chemistry, the theory of motor 
cycle and motor car construction, as well as the elements 
of electricity and other matters ; while everything is done 
in the way of lectures and examples to raise the moral 
standard of the lads, who have to keep themselves in 
thoroughly good order if they are to remain in the schoo], 
There is no corporal punishment, but every lad is soon 
taught to see that he is responsible for any thoughtless. 
ness or bad conduct. Those boys who are unable to find 
suitable nourishment at home are provided with a dinner, 
for one of the principles of the school is that the pupils 
must be suitably fed. ; and in the afternoon they are set 
to work for four hours in the different shops, under the 
direction of professors, who show them what to do. If 
the pupil does not show any aptitude for mechanical 
work he is very soon eliminated, but if he should continue 
to make progress he is kept on for the full term of three 
ears. 

. While this system of professional education, which is 
more practical than technical, and is intended to form 
lads for the different branches of industry for which they 
show a special aptitude, is more calculated to develop the 
boy’s mechanical abilities than would be poxsible by an 
ordinary apprenticeship, it does not seem as if anything 
is done to call into play the qualities of invention and 
initiative. All the instruction is given by copying, in the 
same way that a budding artist is often set to copy the 
pictures of great masters, and this would, no doubt, be 
satisfactory enough if the pupil were led into the path of 





research on leaving the professional school. But the 
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‘instruction he receives implies that mechanical produc- 


tions of all kinds have reached finality. He is taught to 
reproduce them in the best way he can, and at the lowest 
cost. This is the secret of the industrial success of Liege, 
at least so far as concerns the lighter industries. The 
manufacturing trades are divided and sub-divided, and 
are carried on in hundreds of small works, and a maker 
boasts that he will turn out anything to drawings much 
cheaper than anyone else. He does not specialise, but 
will produce anything that may be required, if only he is 
supplied with drawings; and it is probably because the 
productions of Liége are of such a varied character that 
the industry does not suffer from such periodical crises 
as it does in some other places. In one works we visited 
recently we saw the maker turning out portables and 
thrashing machines, tip wagons, and blasting material for 
mines. He also could “turn out anything;” it is a 
current phrase in Liége. An example of cheap labour is 
to be seen in the gun-making industry, where small arms 
are manufactured in huge quantities, and are sent to all 
parts of the world. The position of Liége in the gun- 
making trades is strikingly exemplified in the Exhibition, 
where the display is not only large and varied, but the 
wonderful examples of chased work on locks and barrels 
show again the amount of labour that is expended _on 
productions that are sold at really low figures. The 
copying process is also seen in the Belgian machine tools, 
which are turned out exactly to American patterns, 
although in all cases the most up-to-date samples are 
selected, and the big lathes and drills with electrical 
drive shown by Le Progrés Industriel and other firms 
are characteristic examples of Belgian workmanship. 
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If the Liége makers, as a rule, prefer to copy and work 2 3 Oe . eee ee ‘ _8Wm ‘ : 
from drawings supplied to thém, we do not imply that 7% r BL EO@ nEbe® ' (1) | use the equation d= nEOP which, if E be taken as 
the Lidge people are wanting in initiative. The power of | fo, convenience this may be written— 80,000,000 and W be put in tons, becomes— 
invention may perhaps be as strong in Lidge as it is else- ge” pin m3 
where ; but makers seem to be under the impression that : -= al. Where ais a constant. aoe! fe (12) 
Sess 


it does not pay so well,to work upon new inventions as 
upon productions for which there is a current demand, and 
it is no doubt for this reason that the lighter mechanical 
exhibits in the Belgian sections of the Exhibition are so 
utterly devoid of novelty. On the other hand, invention is 
given plenty of scope in the big metallurgical establish- 
ments where companies like Cockerill do not hesitate to 
spend any amount of time and money in the building of 
experimental machines. 








THE STRENGTH OF LAMINATED SPRINGS. 
By H. E. Wimperis. 


THE number of laminated springs now in use must be 
counted by the hundred thousand. They are used on 
locomotives, railway coaches and wagons, motor cars, 
carts—other than military—and coaches of all sorts ; 
they consist generally of a bundle of plates of spring steel, 
cut to graduated lengths, and bound together tightly at 
the centre. The load is then applied at the centre and 
the ends. It is evident that the strength and pliability of 
the spring depends upon the dimensions of the plates and 
their number, also upon the quality of the steel of which 
they are made. In Molesworth’s “ Pocket-book” two 
sets of formule are given for the deflection, one for 
springs in general use and the other for locomotive 
springs (D. K. Clark). They are as follows :-— 

For springs in general, the deflection in inches per ton 

8 

mobra’ where L = half-length of loaded spring 
from buckle in inches, 6 = breadth of plate in inches, 
¢ = thickness of each plate in inches, and m = number of 
plates. For locomotive springs, the deflection in inches 
0°14 S* 
1° BN 
T=thickness of plates in sixteenths of an inch, B = 
breadth of plates, and N = number of plates. It will be 
observed that two different types of formule are given for 
the detiection. The two types are not strictly comparable, 
since the second one neglects the buckle width. There 
are, besides, other points of difference. 

In the practical world of engineering it is, however, felt 
that, useful as these formule are, they are not sufficiently 
comprehensive to fit all cases that arise, and as this some- 
times leads to doubt when specific cases are under con- 
sideration, it is obviously desirable that the method by 
which such formule are built up should be carefully 
inquired into. It may as well be stated at once that the 
complexity of the problem is found upon investigation to 
prevent the attainment of solutions which are mathema- 
tically accurate. Such exactitude is not, however, needed, 
as solutions which are correct to within 1 or 2 per cent. are 
sufficient for all ordinary purposes. It will be shown that 
the Pocket-book formule yield in certain cases results 
differing widely from the truth. Such formule are 
obtained by neglecting all small terms of the first order, 
and it will be the object of this investigation to obtain 
results of a degree of accuracy sufficient to yield true 
defiections for all practical cases of springs. This will be 
achieved by retaining small quantities of the first order, 
and rejecting only those which are of a higher order. It is 
not to be doubted but that even greater accuracy might be 
achieved by taking into consideration even smaller correc- 
tions, but it is doubtful whether the result obtained 
would justify the extra complications thereby introduced. 
In mathematical work which follows it will be imprac- 
ticable to indicate every point at which small quantities 
of the second order are dropped, and in following out the 
analysis this must be borne in mind. It is obvious that 
the case in which the customary formule are least 
dependable is that of buffing springs, in which the free 
curvature is great. If, however, the formule herein 
established are followed, any doubt which may have been 
felt in the past should be removed, and results of a per- 
fectly dependable nature ensured. 

Consider the forces acting upon the top plate of a 
spring. Since the principle upon which the spring is 
built up necessitates uniformity in curvature in all the 
plates, it is evident that the bending moment must be 
uniform everywhere. Even as regards the overlapping 
portions, itis customary so to shape the ends as to make the 
effect of this departure from strict uniformity of little 
material effect. Where the plates enter the buckle, it is 
evident that there are n plates each taking an equal share 
4 the total bending moment, which itself is equal to 
— Xl, 


2 


, where S = span of spring in inches, 





Therefore the average bending moment per 


a i and this may be taken to be constant 
throughout. Let the thickness of each plate be ¢ inches 
and the breadth 6 inches. Cases of springs made up of 
plates of different thickness will be dealt with later. 
From the standard beam formul# we have: Change of 


plate 


curvature = oP where M is the bending moment in the 


plate, I is its moment of inertia, and E, as usual, is 
the modulus of elasticity. 
Units everywhere can be 
' ‘. taken in pounds and inches. 

Also it will be convenient 
>, to use letters: with the 
\ suffix o for all initial con- 






¢ ng 

1 ra ' ditions (thus ro, lo, &c.), 

Y “m° W and the suffix ; for other 
epee 2 limiting ¢onditions. Let- 


ters without suffixes will 
be current values. The camber will be denoted by c, as 


shown in the sketch. 


Another fundamenta] equation links together / and r, 

since if the arc length of the top plate be called m, then— 
m (2) 
The third equation necessary to make the calculation 
definitive is also a geometrical one, viz :— 
P=c(2r—c) (3) 
Thus there are three equations with three variables 
1, c, and r, and from these it is ideally possible to obtain 
any one of the variables in terms of constants. In 
practice this cannot be done, owing to the implicit form 
of equation (2). Some approximation is therefore neces- 
sary. Many methods of treatment are available, but the 
simplest way to get a definite result without sacrificing 
any essential accuracy is probably that adopted below :— 

First of all, it will be well to show how the ordinary 
Pocket-book formula is obtained. 

Approximate to equation (3) by writing it ? = 2c 7, 
and in this in, put m for I so that it, becomes 
m2? =2er. Then put m for] in equation (1) and sub- 
stitute; this yields— 

1 


: l 
= sin=! 
r 


2¢ 


=am 
es 


m* 
e am) 


me 
2 \ro 
—a m) =t—jan? 


To 


(4) 


and 


This again may be written— 
_ m* (2 co 
2 Nae 
“Co -ec= tam 
or calling (c. — c) the approximate deflection /, the equa- 
tion may be written— 
rr 3W mm ‘ 
nk 6 é 
and this is the first type of formula given in Molesworth. 
It will now be well to go back to the original three 
equations and obtain results to a closer degree of accuracy. 
Equation (2) may be expanded in infinite series, but only 
the first two terms of the series need be retained, thus— 
mm m 
ror bP 
m? 


(1- ) 


_ is, however, small and in it it will be 


(5) 


—= sin 
r 
va ‘= (6) 


= 


nr 


The term ” 
e ats 


sufficiently accurate to write r = 3 
c 
2c 


m (1 _ =) 


Equation (1) may now be written— 


2 c? 
2) 
am ( con 


(7) 


To m 


e 


here also, the last term a is a small one, and for c 
2 


may be written th eapproximate value (c. — d); d being 
the deflection to a first degree of approximation, 
z i — 1 =am {1 _ 2 (Co — a)? : (8) 
% 3m? 
We now desire to eliminate r; this may be done by 
combining equations (8) and (7) 


e@r—cd=Pam (1-25 


3 ©) 


J 2 
m? — L p2 


i" 
Once more an approximation may be made in the 
relatively small term } c? by writing (co — d) in place of c 


oe 





Pree: i eas 
T= oo {= - 1 (Co a? 
Using this value of r in equation (8) it follows that— 
1 2c { 2 (cy — dy?) 
gs Ll ERS OS ee oe tr 
To mM? — } (co — dy? — \ Bm ) 
{6 , ' 1 
se | 1 (co — ad)? f [= -am 
{1 2a] 
( Bm? )t 
z ee Sp er ee _ 24. . 
Now, 1% = oa m boo? | and am ma Using 
these values it follows that— 
m2 - &— sy") [22( a) ae 
oS { Bm m?* aid 3m? m* 


{1 _ 2 (¢o — 7 
3m? 
which can be simplified down to 
geo es (co — d)’_ 2d (co— d)? _ Co* 
ik iad 3m? 3m 3 m? 
But (ec. — c) is the true deflection D 


aes a(a 4leod eA — 





which may be written— 

D=da /1—-%2@ bo - id) + 3 d*) 
( 3m? ) 

When springs are made up of different thicknesses of 

plates, say, 7, plates of thickness ¢, and n, of thickness ¢,, 

it becomes ¢, little more complex, but it is not difficult to 

show that in these circumstances equation (5) transforms 


into— 
3 
tims ee. see 
E 6 (m, t° + m2 &’) : . 
It is now seen that for approximate results which will 


. (10) 








Now change of curvature = 3.3 
%. 


If, however, exact solutions are required—solutions which 
shall be as true for butting springs as for ordinary springs 
—then the equation to use is— 

Daa {ree TO +e) 


83 m? ) 
where d is obtained as above. 

For buffing springs the deflections obtained from 
equation (12) would be greater than those obtained under 
test; in other words, the as-made spring would be stiffer 
than it had been designed to be. 

In certain cases the formule may be required in terms 
of 1, (i.e., the Ae me unloaded) instead of 1 and then the 
approximate deflection F is given by— 

7 l, * 
nk bt 
and the exact by-- 
D=F 1 + Soot Le) =s | » « (13) 

It is quite clear that whether equation (10) or equation 
(18) is used, the deflection will at first increase more 
rapidly than the load. Whereas in the Pocket-book type 
of formula the deflection per ton is a constant, which it is 
clear cannot be accurate, since the leverage of the load 
must increase as the spring flattens. 
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Tons | Load 
0 
a ae 2 3 4 
To show the difference in the calculated 
deflection when the rough Formula(i2jis 
used and whenthe corrected formula/idjis 
employed. The correct result is shown dotted. . 
| Tae Excrvcew 


To find the deflection per ton at any point by means of 
equation (10) it is necessary to differentiate, thus— 
Dad {1-Se—-1D +80) 
{ 3m? ) 
~ 2D _ [,_ 5 eo*-Teod+3@)_ 4 (6d—-Te 
“dd ( 3m? ) Bm 
{4 5 e0%— I eod +9 a") 
( 3 m* ) 
{ 


) 


Pp (5 co — 9 d) (Co — d)) 
3 m? ) 


Then, since— 
d= 3 Wm 
nE 6 t* 
. on i 3m 
“aW nEb#t 





. 4D.._ Bm! _ (5 eo — 9d) (co — d)) 14 

w= aebe ac”) ne § (14) 
Bt 2g 5 aD dd 

Hence when d = either 5 Co OF Co, q aw 


between these two values of d it is very slightly greater. 
The effect is best shown by taking the’case of a buffing 
spring where m = 40in. and co = 12in., and which has 
20 plates all of ;/;in. thickness and 3in. width— 
da SX WxXOxOxe _W 
; 20 x 80 x 10° x 8 Fay 782 
_ 12 (60 —7 pees 
D=d {1 mn. 


and 


From these formule the following table has been 
calculated :— 


| 








W, tons ... aes | 3 4 5 

d, inches v-| 0 | 2-87 | 5-72 | 8-59 |11-45 | 14-3 
D, inches | 0 | 257 |. 5-BL | 8-21 11-1 | 18-9 
4 in inches per ton.| 2-87 | 2-87 | 2-87 | 2-87 | 2-87 | 2-87 
4), in inches per ton. 2-44 | 2-68 | 2.83 | 2-89 | 2-88 | 2-76 








In the diagram, W, d, and D are shown plotted, and 





be sufficiently accurate for nearly flat springs it is enough to 


in one part the difference between D and d amounts to 
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nearly half an inch. It will be seen that the usual 
vradual change in the rate of deflection per ton is only 
what might be expected by calculation, and that it by no 
means shows any inherent badness in the manufacture of 
the spring nor in the material of which it is composed. 

It is frequently necessary to find the maximum stress 
which ean occur anywhere in the spring. This can be 
simply found by combining the two fundamental equa- 


tions thus—change of curvature = and maximum 


El 


sjress = "4 .y, where y in this case is 4 ¢. Combining 


these, it follows that the maximum stress = Bs x change 


of curvature. ; } 
This might even more simply have been obtained by 
reflecting that the maximum strain is, from obvious 


geometrical considerations, equal to : x change of curv- 


‘ Et 
ature, and therefore that maximum stress = = x change 


of curvature, or eer : 

f= 2 i a) anh 

A common test for spring steel is to have a plate bent 

to a radius equal to, say, P times the thickness, and then 

to “scrag”’ it several times. The stress so produced is 
evidently given by— 

f= E 
-* oF 


As stated in Professor Harbord's “ Steel,” the value of P 
is frequently taken as 80, and in that case— 
_ 80,000,000 
~ 160 
This very high stress only occurs at or near the surface 
of the plate, and in cases in which m® permanent set 
whatever is taken it is clear that the elastic limit must 
be higher even than this. What precisely occurs when 
the elastic limit is very slightly exceeded is not easy to 
say; the writer offered some suggestions on this point in 
a paper before the Cambridge Philosophical Society some 
years ago (2nd April, 1901). 
If desired, equation (15) may be put in terms of the 
camber instead of the radius of curvature— 
m? — 4 ¢? 
Zc 
equation (15) may therefore be written— 


pa BF 2co 2c ) 
~ 2 \m?— hey? m* — 4c? 


3 
or approximately — 
f= zs (cy - c), or f= ate ‘ 
U 


n= m= 


. (15) 


Since r =o and r, = P, 


*, f = 84 tons per square inch. 


Since r = 


. (16) 


In the example of the buffing spring for which the 
detlection curve has been given, this equation would have 
become, f-= 3°65 d, or an amount varying from zero to 
a maximum of about 44 tons per square inch when in the 
“ scragged ” position. 

If the approximate formule (5) and (16) are combined 
the resulting equation is-— 


3Wm 
Jon nb t* 
or w=" bef . (17) 


3m 


This equation gives the working load corresponding to a 
inaximum safe stress of f. It is the same as the corre- 
sponding one given in Molesworth. 

Similar formule suited to any particular case or condi- 
tion can be obtained from the other formule herein given. 
It is, of course, far easier to combine the approximate 
formule than the corrected ones, but it fortunately 
happens that the greatest degree of accuracy is required for 
the deflection formulz and these are not of a complicated 
nature. Professor Harbord gives a list of both volute 
and laminated spring tests, but as the buckle width and 
a few other points are not included, it is hardly worth 
while to give here the result of applying these formule 
to them. It may, however, be remarked that this test 
has been applied to many cases of springs, and the 
agreement between the results as found and as calculated 
has been good. 

There are one or two other points which, to avoid 
misconception, may now be mentioned. In some cases 
a top plate of the same length as the second plate is fitted 
upon the spring, and as this means, of course, that the 
overlap is no longer equal to //n, it may be thought to 
vitiate any calculated results. In point of fact this is 
not so, since in any case there are n plates to take up the 
total maximum bending moment, and if all are bent to 
the same curvature, the plates will divide the bending 
moment equally. Also, if the plates are to form part of 
circular curves, and to be adjustable to the shape usually 
taken by laminated springs, the bending moment must 
be uniform in each. It is, in fact, merely to enable this 
condition to hold that it is the practice to shorten the 
under plates in the proportion in which the bending 
inoment grows from the end of the spring to the centre. 
Small irregularities in the overlap will not therefore be 
of great importance. 

Another consideration is whether the actual thickness 
of the springs has any effect on the result, since the lower 
plates must necessarily be more remote from the common 
centre of curvature than the upper ones. This can be 
inquired into by considering that, as the change of curva- 
ture is never large, it must be very nearly proportional 
to the arithmetical difference between the two radii of 
curvature. And since the change of curvature in the 
Spring really means a shifting away of the common centre 
of curvature, it is obvious that there will be no change in 
the arithmetical difterence of the initial and final radii of 
curvature of any of the plates, and therefore no difference 
— change of curvature between one plate and any 
other, 





The last outstanding point is concerned with the effect 
of friction between the plates. It is known that appreci- 
ably different detiections are obtained in a testing machine, 
depending upon whether the plates were or were not 
oiled before being assembled. Although this is so, it 
must not be concluded that this difference in deflection 
would also exist in the same measure when the spring is 
in practical use. Most places in which laminated springs 
work are places of great vibration, and vibration is well 
known to be the best corrective to any tendency that a 
spring may have towards sticking. Although the amount 
of the sliding of the ends of each plate upon the plate 
above it cannot be large, it is certainly the case that 
some amount of friction does exist. It is, in fact, partly 
owing to the useful effect of such frictional forces in 
damping vibrations that the laminated spring has come 
into favour, 
into mathematically, but it would make this article too 
long to deal with it here. The phenomena would, of 
course, be of the nature of mechanical hysteresis, but it 
2 not likely that the area of the hysteric curve would be 
arge. 

In conclusion, the writer would recommend the use of 
formula (5) when nearly flat springs are being designed, 
but formula (14) when springs are to be made with con- 
siderable free curvature. In either case it is of import- 
ance that the effect of the buckle width should not be 
overlooked in either calculations or tests, as it is clear 
that without a buckle the spring must be less stiff to 
resist its load. 








NEW DESIGN FOR ARMOURED CONCRETE 
TUNNELS. 


In our article ‘‘Scme Proposed Alpine Tunnels’’ we 
published a description and illustration of the Rigoroto tunnel 
between Genoa and Tortona, along the route of the projected 
railway connecting those two termini.* The reinforced 
principle cannot be said to have been fully employed, since 
the real piéce de resistance of the proposed structure is the 
heavy lining of masonry with which it is provided. In the 
design to which we now propose to draw attention, there is 
no protective lining, and the construction, in which thin steel 
plates and channels are adopted to afford a built-up ring, is 
altogether different from that of the Rigoroto example. The 
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structural portion of the tunnel, which is tubular in form, 
consists of two parts, which comprise the metallic casing, 
strengthened at intervals, as will be hereafter shown, and the 
solid core or wall of armoured concrete attached to the under 
surface of the steel work. Fig. 1 is a cross section taken 
through the body of the tunnel in theclear. Along the outer 
circumference, the thick line represents the steel plate casing, 
and on the inner circumference a similar line refers to the 
layer of cement spread over the concrete to keep the tunnel 
water-tight. The casing is composed of panels, and stiffening 
steels, bolted together at the joints, and rendered staunch by 
packing pieces of creosoted timber, as seen in the longitudinal 
and cross sections of the walls in Figs. 2 and 3. 

In the two following figures, the longitudinal and transverse 
sections of a panel joint are given. The casing panels con- 


Steel Plate Steel Plate 








Bolt 
Fic. 2: FIG. 


sist of plates fin. thick, stiffened round the whole periphery 
by channel steels, 2in. by lin., and are 7ft. 3in. long by 
1ft. Sin. wide. They are also further strengthened at regular 
intervals of 1ft. 9in. by double channels of the same dimen- 
sions as the former, riveted together, and to the panel plates 
also—Figs. 4 and 5—and arranged parallel to the shorter 
sides of the panels. These channels are seen in section and 
elevation in Figs. 2 and 3. In each joint of the longer edge 
of the panel there are twenty bolts, ,’,in. in diameter. In each 
panel there is a 1jin. hole—Figs. 4 and 5—for pouring in 
cement mortar grouting for the purpose of ensuring 
that the panels shall have a uniform bearing against 
the external pressure. Subsequently the holes are stopped 
up with a screw plug. At the crown of the tunnel the 
panels have a length of 1ft. 9in. The cement-concrete 
ring or body is Yin. in thickness, and reinforced by 
round steel bars. In Figs. 6 and 7 the manner in which 
the junction of the. concrete core and the exfernal 
metallic casing is effected, so as to form the complete crogs 
section, will be rendered clear by a brief description. An end 
view and the development of a panel are shown respectively 
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The question of friction can be examined | 











in the two cuts. It is obviously necessary that an intimate 
union must take place between the interior and exterior 
rings composed of different materials, not only for the pur- 
pose of strength, but what is equally important, for that of 
staunchness. It may be here mentioned that armoured con- 
crete, per se, is endowed with water-tight properties superior 
tothose possessed by ordinary masonry. The precautions taken 
to prevent any ‘‘ sweating ’’ occurring in the interior of the 
structure are all carried out previously to the execution of 
the concrete core. It is assumed that the external metallic 
lining is sufficiently strong to withstand the ‘pressure from 
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without, as each ring is supported during construction by 
suitable centering. 

The reinforcement of the concrete mass is effected by means 
of rods, varying in diameter from ,;in. to in., the larger 
being placed near the extrados of the arch. In the intervals 
between the stiffening channels cement concrete is the filling 
material, and is levelled up flush with their lower flanges. 
Underneath this filling a layer of cement mortar ljin. in 
thickness, carried below the steel channels and the joints— 
Figs. 6 and 7—forms a continuous outer lining to the inferior 
concrete arch. Its object is to render it water-tight, and stop 
any infiltration which might leak through the joints in 
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spite of their creosoted timber plugs. The concrete arched 
nucleus of the structure is given a thickness for a double 
track of 9in., and an internal diameter of 24ft. A coating 
of cement mortar of the same thickness as the upper layer, 
under the filling in of the spaces between the stiffeners 
of the plate panels is payed over the intradosal surface of the 
tunnel. The soffit of the concreteis roughened, and notches 
are formed upon the layer of cement mortar, so that the two 
shall be well racked into one another. 

As the execution of the work proceeds, the metallic casing 
is first bolted together, and the timber centres erected, upon 
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which the panels rest on points corresponding to the position 
of the joint stiffening steels, as seen in the cross section— 
Fig. 8—in the upper right quadrant. The fixation of the 
bearing is ensured by the use of iron rods attached at one 
end to the planks of the centering, disposed underneath the 
casing channels, and at the other to a screw forming part of 
the centre. Towards the interior the rods terminate in a 
large head. which can be turned by a screw to regulate the 
bearing. Thelength depends upon the space left between 
the centres and the metallic panels in which to deposit the 
reinforced concrete. When the concrete has become set, the 
rods are removed at the striking of the centres and the holes 
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filled up. As the rods are turned and conical in shape, they are 
readily taken out of the concrete. The casing panels are thus 
supported upon the centres at regular distances of 1ft. Qin. 
These latter are braced together by longitudinal timbers, upon 
which the shield travels. In the case of a single-track tunnel, 
with a diameter of 174ft., the design is practically the same, 
with the exception that the reinforced concrete lining is 
reduced to 5in. in thickness. Examples of the best modern 
practice relating to armoured concrete construction appear 
frequently in our columns, whenever they present features of 
sufficient interest and importance entitling them to publica- 
tion. 

From an engineering point of view, the most notable 
form these structures assume is that of arched bridges. One 
peculiarity these arches possess in comparison with those of 
masonry is in the smaller depth assigned to them, and it 
must be admitted that the principle has been fully carried 
out in the design beforé us. An arch in the position of a 
tunnel roof is very favourably situated with respect to the 
nature of the load, the absence of all impactive shocks 
and vibrations, and also of any tensile stresses. These last, 
even in instances in which they do occur, are usually dis- 
regarded by practical designers. American engineers 
purposely do not include them in their calculations. It may 
bo mentioned that the great difference bétween this class of 
atch bridges built on the Continent and in America is that 
the former are always hinged, and usually of the three-hinged 
type, whereas the latter belong to the fixed system. It may 
be accepted as an axiom, in relation to armoured concrete 
construction, that the resultant stresses under the action of 
working loads cannot be calculated with exactness. In fact, 
so far as the arch type is concerned, the remark will equally 
apply, independently of whatever material it may consist of, 
and in spite of the many assumptions in which pure theorists 
delight to indulge. It is, however, possible to determine with 
an accuracy sufficient for the purpose the ultimate stresses 
due to the breaking load from a knowledge of the properties 
of the component materials. The method of investigation 
and the formula for computation are not of a difficult 
character.* The working stresses may be taken at one-fourth 
of these causing rupture. 

The design for the tunnel is due to M. Paul Piketty, a con- 
tractor for works of this description. In the preparation of 
it he was associated with M. Détroyat, the engineer of the 
Metropolitan Company of Paris, and with M. C. Birault, 
engineer of Arts and Manufactures. When calculating the 
strength of the walls of the structure, the last mentioned 
gentleman employed a method of his own, which he subse- 
quently published.+ The section of the tunnel was designed 
to suit the gauge of the Parisian Metropolitan Railway. But 
, the undertaking it was intended to further was not, accord- 
ing to our authority, Le Génie Civil, to which we are indebted 
for part of the contents of our present article, laid before the 
Commission appointed to examine the plans proposed for the 
crossing of the Seine by the line number four of the under- 
ground system of the capital. The present tunnel did not, 
therefore, appear among those submitted for examination 
since December last. 








SOUTH YORKSHIRE COALFIELDS. 


As pointed out in these columns in March last, the South 
Yorkshire cralfield was undergoing remarkable extensions. 
Since that time several large undertakings have been pro- 
jected, and several important-railway schemes have been 
promoted, with a view to dealing with the vast output which 
is to b2 expected. The important collieries belonging to the 
Dalton Main Colliery Company and the Dennington Colliery 
Company sunk in a new coalfield south of the river Don from 
Rotherham to Doncaster, have since our last notice been 
developed, and are fast becoming important competitors in 
the overcrowded market. During the last eight months the 
Dalton Main Colliery Company has sent over 53,000 tons of 
coal to Hull. In the month of July last the Rotherham, 
Malby and Laughton Railway passed the House of 
Lords, and became law. The new line is an important one. 
Commencing by two junctions with the Midland and 
Great Central Railways, it taps the Roundwood colliery 
and, taking a southerly directiou, it passes over the existing 
branch line constructed by the Dalton Main Colliery Company, 
Ltd. In its further course it reaches the new Silverwood Col- 
liery. Running through the Thurcroft Estate, it will provide 
accommodation for a new colliery intended to be sunk 
by the Mothervale Oolliery Company, and then join the 
Shire Oaks and Laughion line, owned by the Midland and 
Great Central Companies at a point not far from the new 
Dennington Colliery. It will be constructed as a joint line 
under the terms of agreement scheduled to the bill by the 
Great Central and Hull and Barnsley Companies, with the 
option of the Midland Company to become an equal partner 
if it chooses to do so. 

An important undertaking on a largescale is about 
to be launched at Brodsworth, at the fringe of a large 
coalfield, which, up to 1876, was undeveloped 80 square 
miles in extent, between Hemsworth and Hickle- 
ton. The new _ colliery, which will be known as 
the Brodsworth Main Colliery Company, Limited, is to 
be sunk by:-the well-known Staveley Coal and Iron 
Comtpahy, Limited, and the Hickleton Main Colliery Com- 
pany, Limited, which owns a large colliery sunk on the 
estate of Viscount Halifax, of Hickleton Hall.- ‘The company 
has been registered with a capital of £300,000, and about 
600) acres of coal have been leased from Mr. Thellusson, of 
Brodsworth. Amongst the subscribers are several well- 
known coalowners and ironmasters in Yorkshire and Derby- 
shire. The new colliery will be sunk about three miles 
north-east of Hickleton, and about four miles from Frickley 
Colliery sinkiag will be made to the coveted Barnsley nine- 
foot seam, which is being worked at both the adjoining 
collieries. The new Frickley Colliery sunk on the estate of 
Mr. Warde Aldam, of Frickley Hall, has just been completed, 
and is being developed. It is owned by the Carlton Main 
and Grimethorpe Colliery Company, which has on lease nine 
continyous miles of‘coal, extending from Barnsley to Hickle- 
ton. The district is well supplied with railway accommoda- 
tion, the Swinton and Knottingley, Hull and Barnsley, and 
the Great Northern systems being within reach. The Hickle- 
ton Main Colliery, with which the new undertaking is con- 
nected, is a large and well-equipped colliery. Coal was 
reached in June, 1894, at a depth of 540 yards, and it is 
believed it will be met with at Brodsworth at about the same 





* “Concrete Steel Bridges.” By Fr. Von Emperger, C.E , International 
Enzinecring Congress, St. Louis, Missouri, 19 4. 
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depth. At South Kirby, where the virgin coalfield was first 
tapped, the Barnsley bed was reached at a depth of 635 
ards, 

. An attempt has been made during the last half year to 
provide for a coalfield on the east of Ackworth, 66,000 acres, 
which extent awaits railway accommodation. A light rail 
way scheme was promoted from Ackworth to Shaftholme 
Junction, which had the support of five railway companies. 
In another part of the coalfield the Don Coal and Iron 
Company has obtained options of coal from Mr. Bacon 
Frank, Mr. Yarbrough, and Mr. Davies Cooke, and proposes 
to sink on land owned by the latter gentleman between 
Bentley, near Doncaster, and Askern. The sinkings at 
Bentley Colliery, near Doncaster, have been commencad, but 
operations on account of the faulty nature'of the grounds 
have been suspended, and will be resumed on another site 
not far distant. In another part of the well-worked South 
Yorkshire coalfield Earl Fitzwilliam is sinking a new 
colliery at Elsecar. The preliminary sinking, some 
80ft. in depth, has been done by day work, but the 
sinkings proper have been let t2 Messrs. Blackledge, of 
Chapeltown, near Sheffield, who a short time. ago sunk two 
shafts in Australia. The surface works show that the colliery 
will be on a large scale and of modern description. 

Still further afield a new and important venture is talked of, 
which, if successfully carried out, will have an important bear- 
ing on the South Yorkshire coal trade. It is rumoured that 
a syndicate has been formed to continue the old bore hole put 
down by the Scunthorpe Urban District Council at a cost of 
£4000 to £5000 to the coal which a mining expert is of 
opinion will be found at a depth of 2300ft. The bore hole, 
which is down to a depth of 1707ft., had to be abandoned on 
account of water being unfit for drinking purposes. If coal 
should be found at Scunthorpe, and should turn out fit for 
coking, it would almost revolutionise the coal and coke trade 
of Durham, South Yorkshire, and Derbyshire, whence some- 
thing like 6,000,000 tons of fuel are drawn annually. 








AMERICAN ENGINEERING NEWS. 


Conerete buildings.—One of the striking features in 
American building construction is the extensive use of mono- 
lithic armoured concrete. Tall office buildings, one of them 
sixteen storeys high, factories, printing establishments, 
railway stations, &c., are built in this way ; the foundations, 
walls, columns, girders, floors and roof forming one mono- 
lithic mass. A modification of this is the Visintini system, 
introduced from Switzerland, in which the girders are of 
the Warren type—but of armoured concrete —made separ- 
ately, and set upon brackets on the armoured concrete 
columns. Across these main girders are similar but shallower 
girders, laid in contact and forming the floor. This system 
has been used for a machinery manufacturing establishment, 
having a main building 200ft. long and SOft. wide, with a 
middle row of columns. The main girders are 24ft. long, 
25in. deep, 12}ft. apart, and carry beams 12ft. long and 6in. 
deep, laid close together. The girders and beams are com- 
posed of 1 part of Portland cement, 14 of sand, and 34 of 
broken trap rock, armoured or reinforced with 4in. steel bars. 
The columns are composed of 1 cement, 2 sand, and 4 broken 
stone ; they have vertical lin. steel rods, connected by hori- 
zontal rectangular hoops of steel. Another system of 
concrete construction now being extensively used for 
residences, and for hotels, banks, and business buildings in 
the smaller towns, consists in the use of hollow concrete 
blocks instead of bricks. These blocks are made in moulding 
machines of various kinds, all sorts of moulds being used for 
ordinary blocks, lintels, sills, pillars, and architectural or 
ornamental shapes. There are about 100 firms making 
these machines, and over 4000 persons or firms are now 
making the concrete blocks for building purposes. 

Ore handling machinery.—The iron ore traffic on the Great 
Lakes of America is enormous in amount and interesting in 
the special steamers used for transportation, and the special 
machinery used for rapidly and economically unloading the 
ore at the ports, delivering it to stock piles or to railway 
wagons. Very extensive use is made of the Brown system, 
in which steel towers running on rails along the wharf carry 
large cautilever trusses, extending over the vessel and over 
the stock yard. Steel tubs run on the booms of the trusses, 
and when over the hatches are released from the boom and 
dropped into the hold, automatically engaging with the rails 
when again hoisted out.. One man in the tower controls all 
operations—lowering and raising the bucket, travelling it 
along the truss as far as desired, and then inverting it to dis- 
charge its load. In the Hulett machine, a massive steel 
frame or carriage travels along the wharf, and has mounted 
upon it a huge horizontal rocking beam or ‘‘ walking beam.’’ 
At the outward end of this is a vertical trunk, having at the 
bottom a bucket holding 10 tons of ore. The rocking beam 
is mounted on a carriage which travels across the main 
carriage. When the machine is in line with one of the 
hatches of the ore steamer, the carriage with the rocking 
beam is run out to bring the bucket over the hatch, into 
which it is lowered vertically by the rocking beam. The two 
halves of the bucket—which have a spread of 20ft.—scoop up 
about 10 tons of ore as they close together, and the upward 
movement of the beam raises the bucket clear of the vessel. 
The carriage then runs back, and the bucket discharges its 
load into a steel wagon, which runs back under the carriage, 
and discharges its load into a storage bin or into a railway 
wagon. The machine makes from forty to sixty strokes per 
hour, and can unload 90 per cent. to 97 per cent. of the ore 
in the hold without the aid of hand shoveJling. The vessels 
for this service have the entire hold, except the extreme stem 
and stern, given up to carrying ore, and there are no 
stanchions, the decks being carried by plate girders. This, 
with the hopper shape given to the walls of the hold, enables 
the unloading machines to practically remove the entire 
cargo. 

Motor lorry with wheel motors.—One of. the latest designs 
of American motor lorries or wagons is the Holson lorry, in 
which each wheel has its own motor and all for wheels are 
controlled in steering. The wheels have double-disc centres, 
enclosing the motors, and the motor has a horizontal shaft; 
placed lengthwise, and has a bevel pinion at each end. 
These pinions gear with a circular rack ‘in the wheel, and 
distribute the driving pressure on both sides of- the axle. 
The motors are of the bi-polar series type, and run at 1400 
revolutions per minute, driving the wheels with a reduction 
of 25 to 1. The wheels are 36in. diameter, which gives the 
lorry a speed of about six miles an hour. Tho pinions are 
2in. long. Each motor is of 2 horse-pqwer, giving a total of 
8 horse-power for a wagon of 5 tons capacity weighirg 





84 tons. Current is supplied by a nineteen-plate Exido 
battery of forty-two cells, having sufficient eapacity to drive 
the truck 50 miles with one charge. The average power 
required is 200 watts per ton-mile. On the level the truck 
has carried 34 tons at 54 miles an hour, using 424 amperes 
at 80 volts, which corresponds to about 54 horse-power. ©), 
a gradient of 1 in 6 the current consumption was 1124 am 
péres at 754 volts with a load, and 68 ampéres at 80 volts 
with the machine empty. A tramway controller is placed 
beside the driver's seat, and provides for four speeds for 
ward and back. The wheels have solid rubber tires, 5in. 
wide, and are fitted with band brakes operated by two 
treadles on the footboard. The steering device operates al] 
four wheels at once by bevel gearing; ordinarily, the front 
and rear wheels are turned in opposite directions, makin, 
it possible to turn a very sharp curve. The four wheels can, 
however, be turned in one direction, so as to run the wagon 
in an oblique direction. 

New York suspension bridge.—The contract is soon to be 
let for the cables and superstructure of the new. suspensio) 
bridge over the East River at New York. The total lengt) 
of bridge and approaches will be 9330ft., and the main spa 
will be 1470ft. long, with end spans of 725ft. The total cost 
is estimated at £3,166,720, made up as follows :—Masonry, 
piers, and foundations, £464,000; steel superstructure, 
£682,400 ; approaches, £590,000 ; land, £1,256,320 ; engineer. 
ing and contingencies, £174,000. The contract will includ 
8000 tons of nickel steel in the main and end spans, 21,000 
tons of structural steel, 6000 tons of wire, 1800 tons of eye 
bars, and 2500 tons of steel castings; the total amount o/ 
steel and ironwork will be some 40,000 tons. The masonry 
piers will extend a short distance above the water-line, anil 
will be surmounted by steel towers 291ft. high to the cab‘: 
and 102ft. to the level of the roadway. There will be two 
pairs of deep stiffening trusses on each side. Between each 
pair will be two upper lines of rails for the elevated railwa, 
trains, and two lower lines of rails for the electric tramway. 
—using the underground conduit system. Between the inne: 
pair of trusses will be the roadway, and outside of each outer 
truss will be a footpath. pen-hearth steel is to be used, 
and thespecificatifs are very strict. Thehigh-carbonsteel for 
the trusses is to have 85,000 lb. to 95,000 1b. ultimate strength, 
45,000 lb. minimum elastic limit. Nickel steel is to contain 
not less than 3°25 per cent. of nickel, and to have 85,000 lb. to 
95,000 1b. ultimate strength, and 55,000 lb. minimum elastic 
limit. Wire for the eables, &c., must be made of steel having 
0°85 per cent. of carbon, 0°55 per cent. manganese, 0°20 per 
cent. silicon, 0°04 per cent. phosphorus, 0°04 percent. sulphur, 
0°02 per cent. of copper. The wire must have at least and 
215,0001b. ultimate strength before galvanising, and an 
elongation of not less than 2 per cent. in 12in. 

Utilisation of flue dust.—The use of the fine ore and fluc 
dust from blast furnaces which is blown out of the furnace 
and then removed from the flues, down-comers, and dust- 
catchers, has not been extensively practised in the United 
States, owing to the cost of briquetting the material to put it 
in shape to be charged into the furnace. A process for the 
utilisation of this material has now been patented by 
Mr. Price, general manager of the Cambria Steel Company, 
which is claimed to be practicable from an economical as 
well as a mechanical point of view. The process consists in 
mixing the dust with a small proportion of clay ina pug mill 
or other machine that will thoroughly incorporate the dust 
andclay. The mixture is made plastic with water,and formed 
into bricks or blocks by an ordinary brick-making machine, 
or it may be simply made into lumps. No drying is required, 
as it has been found that, with just enough water to make 
the mixture plastic and coherent, the bricks or lumps may 
be charged directly into the furnace, and with satisfactory 
results. This reduces the expense, as only common 
machinery is required, with no ovens or drying apparatus. 
The proportions of the mixture vary according to the percent- 
age of iron in the dust and the character of the clay, and 
the proportions would be varied in each case to suit the local 
conditions as to dust and clay. In general, one part of clay 
to eight parts of dust will be satisfactory, and the mixture is 
said to be easier to smelt than the lean ores sometimes used 
to increase the quantity and regulate the quality of the slag. 
The clay has no injurious effect on the lining, and it is 
believed that the saving in ore would more than compensate 
for the extra coke and limestone required to smelt the clay 
addition. 








THE GERMAN TURBINE CRUISER 
LUEBECK. 


Tue Luebeck was the first German warship, excepting the 
torpedo boat built at Schichau’s Elbing yard, to be fitted 
with turbine machinery. She is a small third-class cruiser, 
of 3200 tons displacement, and has three sisters, the Ham- 
burg, Bremen, and Berlin, all of which are propelled by two 
sets of ordinary reciprocating four-cylinder triple-expansion 
engines. The armament consists of ten 4in. guns—two 
behind shields at the bow and stern, and three more on either 
broadside—ten 1°4in., and four machine guns. Two torpedo 
tubes for 18in. torpedoes are carried, both of which are sub- 
merged. Her deck armour is 2in. thick, with in. armour at 
the ends and 3}in. on the conning tower. Her principal 
dimensions are :—Length, 361ft.; beam, 40ft.; and draught, 
17}ft., so that she is 33ft. longer than the preceding Arcona 
class, and carries a crew of 259 men. A longitudinal bulk- 
head divides the engine-room for the turbine machinery, and 
there are two sinaller compartments for the auxiliary power. 
Each side of the ship has two shafts, driven by a high and 
low-pressure turbine, all four of which can be reversed for 
astern steaming. Steam is generated by Schulz-Thornycroft 
boilers, and the indicated horse-power is 11,000, At this 
power the Hamburg made 23:3 knots, which the Luebeck is 
reported to have exceeded. If this is the case, the result 
tallies with competitive trials held between the Topaze and 
Amethyst in our own fleet, when the latter vessel reached 
23°5 knots, or 1°2 knots faster than her sister. In both 
instances the turbine-engined vessel had a lower coal 
consumption than the reciprocating, which means an 
increased radius of action on the same supply of fuel. The 
Dreadnought, to be built at Portsmouth, is, it is said, to 
have turbines of 23,000 horse-power, and it is probable that 
in the new German battleships turbines will be fitted. 

The Luebeck was laid down on April 1st, 1902, at the 
Vulcan Yard, Stettin. She is illustrated on page 263. 








Tux Victoria Falls railway bridge was formally opened 
by Professor Darwin on Tuesday last, when the members of the 
British Association visited the structure, 
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MOTOR RAILWAY COACH. 


RaAibWAY companies in this country continue to adopt 


rail motor coaches for dealing with light passenger traffic on 


their suburban and branch lines. 


The London and North- 


Western Railway Company has now introduced this method 
on its system, and on this page we give illustrations of its 


first car. 


—- 


: 


The carriage is 57ft. long, and contains two com- 


and replaced by a similar truck, should the engine or boiler 
require such extensive repairs at any time as would ordinarily 
necessitate the carriage being laid up. 
required to be done is to raise one end of the body until the 
bolster casting is clear of the engine, when the latter can be 
removed, and another truck, with engine and boiler | 


complete, 


tions to motor railway coaches, that the coach is idle whilst 





put in its place. 
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There is not much to say with regard to the engine. The 
general arrangement is shown in Fig. 2. The cylinders, 
which it should be noticed are inside the frames, are each 
94in. diameter by 15in. stroke, and the valve gear is of the 
ordinary straight link type. The valve has a travel of 2hin., 
lap Zin., lead tin., and there is no inside clearance at all. 
The throw of the excentrics is 1}%in., and the angle of advance 
13 deg. The boiler is of the ordinary locomotive type, very 
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partments, with seating accommodation for 49 passengers, the engine is tndefgoing iiecessary repairs, is removed. 
The body, which has been built | The frames of the truck are made of jin. steel plates, 
at the company’s works at Wolverton, is carried upon two | spaced 3ft. lin, apart. A floating steel casting, carried on 
spiral springs connected to the truck frames, is attached to | 


Without class distinction. 


four-wheeled bogie trucks, with wheels 3ft. 9in. diameter. 
The truck at the boiler end is of special construction, and, 
together with the engine and boiler, was constructed at 





the frames. 


Immediately above this casting, and resting on | 
it, is placed a steel bolster, firmly secured to the carriage | 
Crewe from the designs of Mr. G. Whale, the chief mechanical | frames. It is provided with a centre pin, 84in. diameter, | 
engineer, Besides supporting the front end of the coach, it | which engages freely in a hole in the centre of the floating | 
carries the engine, boiler, water tanks, and all the driving | casting. By this means the carriage is attached to the | 
mechanism, all entirely independent of the carriage. At the | engine truck. This arrangement allows sufficient side play | 4 
same time it has been so constructed that it can be connected | to enable the coach to pass, with ease, round curves of only | round at the end of every journey, it has been built co 
to the latter in such a manner that it can readily be removed | 23 chains radius. 


much shortened; and works at a pressure of 175 lb. per square 
inch. There are 216 tubes, each 3ft. 3in. long, and lin. 
outside diameter, and the grate area is 6°38 square feet. The 
following table shows the distribution of heating surface:— 


Heating Surface. 





Fire-box 41-77 square feet 
Tubes .. 275-50 ~=s, a 
Total .. ee 317-27 


To obviate the necessity of having to turn the coach 


that the engine can be driven from either end, thus no 
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mattcr which direction the coach is travelling the driver is 
always at the front. Three tanks for carrying water are | 
attached to the engine truck. They are arranged one at each 
side of the boiler and one underneath. The side tanks have 
each a capacity of 51°5 gals., and the other holds 1€5 gals. 
Another large water storing tank, holding 187 gals., is carried 
under the centre of the coach. Thus the total tank capacity 
is 455 gals. On the engine 16 cwt. of coal can be carried. 
The weight of the carriage when the tanks and boiler are 
full is 43 tons 8 cwt., of which 27 tons 8 cwt. is carried by 
the engine truck. The wheel base of this truck is 8ft. 6in, 
and of that supporting the carriage 8ft. The total wheel base 
is 46ft. The carriage is fitted with automatic vacuum brake, 
and is lighted throughout by electricity. 








NEW LOCOMOTIVES—NATAL GOVERN- 
MENT RAILWAYS. 


A NEw type of locomotive has recently been introduced on 
the Natal Government Railway system. We illustrate it 
above and in our two-page supplement. Fifty of these 
engines have been constructed in the works of the North British 
Locomotive Company, Limited, Glasgow, to the designs of Mr. 

A. Hendrie, the locomotive superintendent, and under 
the supervision of the consulting engineer, Mr. H. G. Humby, 
M.Inst.C.E. These engines were specially designed to work 
the mail traffic on the main line between Durban and Charles- 
town, a distance of 306 miles, where the Natal Government 
Railway joins the Centra! South African line to Johannes- 
burg. For the first section of the line between Durban and 
Ladysmith the ruling gradients are 1 in 30, which are 
frequently combined with curves of 300ft. radius. Hitherto 
the traffic has been worked by heavy tank engines, but as 
they were somewhat deficient in speed, capability, and water- 
carrying capacity, they have been superseded by the new and 
powerful type of engine and tender now under review. 

In order to secure a fire grate of 34 square feet on a 3ft. Gin. 
gauge engine, the ordinary practice of having the fire-box | 
between the frames would have made the grate much tco long 
for the proper manipulation of fuel. A wide box was, there- 
fore, adopted, whilst the boiler was kept at its maximum height 
for the gauge; this necessitated a shallow type of fire-box, 
having the front part partitioned off with a brick bridge and arch, 
forming a combustion chamber. As will be seen from the 
illustrations, the boiler barrel is supported at front and back 
by cast steel saddles, and the fire-box receives its support 
from behind by means of swing link attachments to frame. 

The reports which have come home of the actual working of 
these engines in service are, we understand, most satisfactory, 
and have realised the expectations of both the engineers and 
the contractors. The engine has not only proved an excellent 
steam raiser, but is capable of maintaining a full working 
pressure on the heaviest gradients. 

The following are the principal dimensions of the engineand | 
tender :— 

Gauge of railway 





3ft. 6in. 


Engine. 
. 264in dia by 24in. stroke 
bfc. 94in. dia. 
2ft 44in. dia. 
8ft. 6in. 
22ft. 3in. 


Cylinders .. .. 
Coupled wheels .. 
Kogie wheels... 
Rigid wheel base 
Total wheel base 
Heating surface — 
WEED. 65) ve. 'gu we coe 5h ow ee (ge ET 
Fire-box a ae ee ee ee 
Total 2222-8 ” 
34 sq. ft. 


Grate area 
200 Ib. per sq. in. 


Working pressure of luiler .. 


Tender. 


2ft. 6in. dia. 


Wheels .. 
15ft. 6in. 


Wheel base .. .. 

Tank capacity— 
Water es 
Fuel 


3225 gallons 
240 cubic feet 


Engine and Tender, 


. 49ft. §in. 
Tons Uwt. 
68 15 
37 19 


14 


Wheel tase, tétal .. .. .. 

Weight in working order— 
el ee ee 
Tender .. oe 





Total 106 


| cause for apprehension regarding the future. 


NOTES FROM SOUTH AFRICA. 
(From our own Correspondent.) 
JOHANNESBURG, August 14th, 1905. 

THE gold output for the month of July constitutes a new 
record, it being declared officially at the amount: 419,5050z., of 
the value of £1,781,944. This shows an increase of 7188 oz. 
above the June output, and is 3110 oz. better than the 
previous highest record, which was obtained in May last. 
This result was obtained from the milling of about 1,000,000 
tons of rock, the number of stamps at work being 7053, or 67 
more than during the previous month. The new Goch Gold 
Mining Company was not crushing during July, the battery 
having been stopped owing to alteration and extension of the 
plant. As this mine was putting out over 3500 oz. of gold 
per month before the stoppage took place, it will be seen that 
the July aggregate return is very creditable. Thisseason is 
the bad one for native labour recruiting, and it is not surpris- 
ing to learn that there was a chrinkage of Kaffir labour to the 
extent of 2315 boys. During June there was a loss of 2238, 


| and these shrinkages will continue for another two or three 


months until the better season starts. The labour importa- 
tions returns show that at the end of July the number of 
Chinese labourers available for the mines was 43,141, or an 
increase of 1842 over the previous month. The net loss for 
the month on both classes of labour thus comes out at 473. 
There is, in reality, a dearth of labour on a good many of the 
mines, although this is not very pronourc:d, and the good 
output obtained during July seems to point to an increasing 
efficiency among the labourers employed. Where the mines 
would be at the present time without the Chinese labour 
may also be roughly gauged, the total labour supply being 
about 135,000. The number of Chinese will be seen to 
amount to nearly one-third of the total, and, after making 
due allowance for the labour of both classes employed upon 
developing mines at present unproductive, it appears that 
practically thirty per cent. of the entire output may be 
attributed to the unskilled labour provided by the Celestial. 

The output of coal for the month of July was approxi- 
mately 140,000 tons, of value about £77,000. 

The diamond output—57,500 carats, of aggregate value 
about £66,150—shows a continuation of the gradual falling 
off that has been taking place for the past five or six months. 
Practically the whole of the diamond output comes from the 
Premier Diamond Mine, and the yield has decreased owing 
to the lower rate of product obtained in this mine recently. 
The grade has fallen from 1°3 carats per load, as obtained in 
the year 1903, and from about 0°77 carats per load during 
1904, to the more modest 0°47 carats per load obtained 
duriog the month of July, in which month 118,018 loads 
were washed and 55,590 carats recovered. The total output 
of diamonds from this great mine now has reached a figure 
considerably above one million and a-half carats. The 
persistent decline of the yield has given rise to much pessi- 
mistic talk in irresponsible quarters, but there is really no 
The Premier is 
a very large mine, and the grade of the surface deposit is 
naturally not equalallover. At the present time the mining 
excavations take the form of development work, along the 
lines best suited for the future rapid and economical working 
of the property, and opinicns should be reserved until the new 
large direct-treatment plant gets into operation, which will 
probably not be until the beginning of next year. The mine 
at the present time is enclosed by only a single barbed wire 
fence about 8ft. high, and in spite of police patrols there is 
no doubt that considerable leakage occurs with respect to the 
larger and more valuable stones. An additional outer ring of 
fencing is about to be erected, and the space between the two 
fences is to be efficiently lighted, so that theft will then be a 
much more Gifficult matter than it is at present. The water 
difficulty has lately faced the Premier Mine, but arrange- 
ments are now being made to secure a daily supply of two 
million gallons from the Wilge River, some ten miles distant. 
When the Government sanction has been obtained, a dam 
will be constructed, pipe lines laid, and a powerful pumping 
plant installed, probably of the high-lift centrifugal type. 

A patent case of considerable local interest was heard last 
week in Pretoria. Mr. H.S Stark, mining engineer, and 
manager of the Crown Reef Gold Mining Company, applied 


for the registration of patents for processes for the extraction | 
| him that Rand engineers were all more or less agreed that 


of gold, mainly from residues such as tailings heaps. 
The inventor described his process as a new method cf 


extracting gold from ores whose inherent acidity required to | 


be neutralised before they could be successfully treated with 





L929 ge? 


simple cyanide solutions ; tailings heaps, for instance, which 
had become so extremely acid through prolonged exposure to 
the atmosphere as to defy all attempts to deal with them satis- 
factorily by meansof ordinary cyanide solutions. Theinventor’s 
method consists briefly in treating the previously crushed ore 
with a solution of sulpho-cyanide and an alsali metal in the 
presence of an oxidising agent. It is claimed that thislatter, 
assisted by the inherent acidity of the cre, brings about slow 
decomposition of a portion of the sulpho-cyanide, this 
resulting in the production of cyanogen and hydro-cyanic acid 
in close proximity to the particles of gold. The residues 
must first be subjected to prolonged exposure to the atmo- 
sphere ; this period on the Witwatersrand goldfields should 
not be less than six months, and might be two or more 
years. With decomposition sufficiently advanced large 
quantities of water containing swipho-cyanide, together with 
an oxidising agent, are pumped on top of the dump, allowed 
to percolate through the mass, collected into extractor boxes 
containing scrapiron, upon which the gold will be precipitated, 
the solution being afterwards fined by means of known 
methods. Mr. Stark’s application was opposed by the 
Chamber of Mines on the grounds that the process was not 
novel, and that, in fact, it had been previously applied. 
Several eminent metallurgists were heard on both sides of the 
case, and finally, after a two days’ hearing, the Commissioner 
of Patents decided, with the mutual agreement of the opposing 
parties, that the further hearing of the case should be in- 
definitely postponed in order that joint experiments might be 
made to ascertain—(1) The percentage of sulpho-cyanide 
usually found in the Jiquor usually oozing from the tailings 
dumps under ordinary conditions. (2) The percentage of 
sulpho-cyanide found in the waste liquor usually poured on 
to the dumps. (3) The amount of sulpho-cyanide in the 
dumps as such. (4) The chemical effect obtained by pouring 
cyanides on to iron pyrites, apartfrom acids. These experi- 
ments, which will probably last for some months, are to be 
conducted by Mr. A. Heyman, analytical chemist, Messrs. 
H. Eckstein and Co., and Dr. Moir, D.Sc., as representing the 
applicant, and by Mr. W. A. Caldecott, consulting metal- 
lurgist, Consolidated Goldfields of South Africa, and Mr. 
Gerald W. Williams, metallurgical chemist, on behalf of the 
Chamber of Mines. 

In connection with the best means capable of adoption to 
obviate or minimise the occurrence of miners’ phthbisis, it 
will be remembered that the competition started by the 
Transvaal Chamber of Mines resulted in favour of atomisers 
and water drills, as tending to allay the dust provoked by rock 
drilling, and thus prevent the dread disease. The first prize 
of a gold medal and £500 was awarded to Mr. T. J. Britten, 
lately manager of the Wolhuter Gold Mining Company, and 
now manager of the Rhenoster Mines, Klerksdorp, for a design 
of atomiser invented by him. A fortnight ago the presenta- 
tion took place at the Chamber of Mines meeting. Mr. 
F. D. P. Chaplin, in making the presentation, stated that 
Mr. Britten’s atomiser was found to lay 75 per cent. of the 
dust in the drive where it was tested, and also to lay the 
nitrous fumes incidental to blasting operations. The 
‘‘medal’’ was a unique trophy, and consisted of two gold 
discs set in the polished side of a piece of quartz, the whole 
being mounted on a polished mahogany stand. 

At the July meeting of the South African Association of 
Engineers a paper was presented by Mr. A. Spier, dealing 
with that much discussed subject, the electric power supply 
for mines. In alengthy preface the author spoke strongly in 
favour of the use of electrical power for practically all the 
various power necessities of a goid mine, dwelling particularly 
on its suitability for driving winding plant. The value of 
centralised power generation was then touched upon, and 
the lecture then resolved into an illustrated description of 
the large electrically-driven winders in use at the two Conti- 
nental mines—the Grand Hornu and Esperance. Professor 
Ayrton, who was present, joined in the subsequent discussion, 
asking especially for accurate information respecting the 
steam consumption of winding engines now at work on the 
Rand. This was not forthcoming at the meeting, but will 
no doubt be put forward later on. Professor Ayrton, who 
has been making an inspection of our mining plant, stated 


| that he was much struck by the small power of even the 


largest generating stations, and strongly urged the value of 
concentration and subsequent distribution. It appeared to 


electricity was the proper thing to use, but they saw 
difficulties in the way of obtaining current, and then they 
stopped short of attainment. 











= 
ica) 
a 
A 
— 
5 
Z 
i 
= 
se) 
H 


























(092% 26nd vas uordrsosep 10.7) 


WOAADTAT UASIAUNO ANIAXMOL NVNUAD MON AHA 





THE ENGINEER 


Serr. 15, 1905 





— 





RAILWAY MATTERS. 


Tue Sinovyeff branch of the Moscow and Kursk Rail- 
way is to be finished by September 14th, when it will be thrown 
open to regular traffic. 


Tur Bath Electric Tramways Company is about to 
start a motor omnibus service for Lansdowa and outside districts 
not served by the tramcars. 


As many parts of the region traversed by the newly- 
built Orenburg and Tashkend Railway are waterless, or nearly so, 
the Rassian authorities are building reservoirs at various points. 


Durie the month of July the west-bound “ Pennsyl- 
vania Special ” eighteen-hour train between New York and Chicago 
arrived in Chicago on time every day; the east-bound arrived in 
Jersey City on time twenty-three days. 

Tue Russian Minister of Finance will preside over a 
special commission; which will sit in a few days, to discuss the 
question of ordering a number of new locomotives for use on the 
railways of European Russia and on the Siberian Railway. 


TuE locomotive works manager of the Midland Railway 
at Derby, Mr. Cecil W. Paget, will, in consequence of recent 
retirements, after November Ist next act as chief assistant to the 
locomotive superintendent, in addition to his present duty as works 
manager. 

Tue Corporation of Oxford have decided to purchase 
the existing horse tramways and to reorganise the system for 
electric traction. The decision was arrived at after a consideration 
of two reports from Mr, Stephen Sallon and Mr. W. Worby 
Beaumont respectively. 


Tue block system of railway signals, which was con- 
sidered an experiment only a few years ago, is about to become a 
general appliance on all important railways in America, and the 
Raileay Age predicts that every railroad in the country will be 
using the signals within a few years. 


Tue report of the Commissioners of the New South 
Wales Raiiways and Tramways for the year ended June 30th last 
states that the earnings were £4,497,585, and the expenditure 
£2,877,829, leaving a balance, after paying working expenses, of 
£1,619,756, an increase of £300,000 over the previous year. 


ARRANGEMENTS are now being made by the London, 
Brighton, and South Coast Railway Company for bookings for the 
Simplon Tunnel route, which is expected to be opened at the 
beginning of next year. In addition to passenger traffic, a great 
quantity of fruit and market-garden produce will probably be sent 
over this route from Italy. 


THE Great Eastern Railway Company has commenced 
a motor service between Chelmsford Railway Station and Great 
Baddow, Danbury, Writtle, Broomfield, and Great and Little 
Waltham, There are three distinct routes, each with its own 
omnibus, and the fares work out at about ld. per mile, The trial 
trips were made yesterday. 


American street railways have been developing well, 
according to the last annual sum of the Street Railway 
Journal, which reports for 1904 a total length of 30,187 miles, as 
compared with 28,456 in 1903. Of this total in 1904, 29,548 miles 
are electric roads. The length of cable, steam, and horse lines 
decreased from 702 in 1903 to 639 in 1904. 


Tue number of passengers carried by the railways and 
tramways of New South Wales last year shows an increase of 
1,365,461, and goods and live stock traffic an increase of 67,456 
tons. There was an increase during the year of 67,383 train miles. 
The percentage of working expenses to revenue has been reduced 
from 65-74 last year to 59-50, being an improvement of 6-24, 


Tue Board of Trade have recently confirmed the 
Central Essex Light Railway (Amendment) Order, 1905, amendin 
the Central Essex Light Railway Order, 1901, and the Bardfiel 
and Sible Hedingham Light Railway Order, 1901, and Priston 
Light Railway Order, 1905, authorising the construction of a light 
railway in the county of Somerset, from Priston to Dunkerton. 


THE report of the Caledonian Railway Company has 
been issued. The chief feature in it is the reduced expen- 
diture on new works. In the past six months £487,261 of addi- 
tional capital was spent by the company on new works; but in 
the half-year that has now begun the estimated expenditure on 
new works is put as £235,176—many of the works that have been 
in construction being now near completion. 


Reports from the engineers of the National Trans- 
continental Railway indicate that the new Government line from 
Quebec to Winnipeg wiil run much further north than was at first 
anticipated, says a telegram to the Times from Ottawa. Instead 
of running south of Lake Abittibe, which is on the boundary of the 
provinces of Quebec and Ontario, the railway will be about 75 miles 
north of the lake. The new arrangement will make a much better 
country available for settlement. 


Beine so satisfied with the performance of their six- 
coupled bogie engines of the 55 class, the Caledonian Company is 
about to build another batch of the same type, which are expected 
to be turned out of St. Rollox during the next few weeks. Their 
principal dimensions are:—Cylinders, 19in. by 2¢in.; coupled 
wheels, 5ft. in diameter ; heating surface, 1905 square feet ; grate 
area, 20-63 square feet; tractive force, 20,5301b.; length over 
buffers, 54ft. lin.; and total weight of engine and tender in work- 
ing order, 94 tons 14 cwt. 


A report from Montreal says that President Shaugh- 
nessy, of the Canadian Pacific, has protested to the Dominion 
Government against the laying of the Grand Trunk Pacific along 
the route now contemplated, which he declares is nowhere more 
than ten miles from the Canadian Pacific main line or some of its 
branches. He says that it should be laid thirty miles away. ‘ In 
reply, Vice-president Morse, of the Grand Trunk Pacific, has 
issued a statement, in which he says that it is impossible to avoid 
running the new line near the Canadian Pacific. 


A contract for the complete construction of the road- 
bed of the Grand Trunk Pacific Railway—other than steel bridges 
—ready for ties and rails, on the section from Portage la Prairie 
west to Touchwood Hills, N.W.T., 275 miles, has been let. Work 
will be started at once. The line west of Portage la Prairie does 
not pass through any towns of importance until it reaches Edmon- 
ton. It will run about ten miles north of Brandon, pass through 
the Touchwood Hills, and cross the Prince Albert branch of the 
Canadian Pacific near Saskatoon. It is expected that the entire 
line from Winnipeg to Edmonton will be put under contract prior 
to March Ist next. 


Ir is stated in the Times that a Swiss expert, Mr. 
Edmund Allo, has presented to the Parliament of New Zealand a 
report dealing with the electrification of railways in that colony. 
This engineer proposes two alternatives, viz., continuous-current 
traction with high tension three-phase distribution and rotary con- 
verter sub-stations on the one hand, and three-phase traction with 
transformers along the line, on the other hand. The railways in 
question have a gauge of 3ft. 6in., and the cost of providing the 
overhead equipment and bonding the rails is estiiaated at £300 
per mile. Locomotives are suggested with two 128 horse-power 
motors, and a high-tension distribution voltage of 50,000 volts, 
Water power is to be employed for generating purposes, 





NOTES AND MEMORANDA. 


Ir is claimed that the use of tantalum alloys with 
carbon and steel produce a metal equal in hardness to the 
diamond. 


“ AUTOMOTONEER " is the unwieldy name given to an 


American apparatus for restricting the too rapid advancement of | 


the controller handle on electric tramcars. It is being tried in 
Chicago, 

Tue County of London Electric Supply Company has 
drawn up a new scale of charges for electric energy supplied for 
power and heating in its northern and southern areas. The new 
tariff, which wi!l come into force on October Ist, fixes the maximum 
charge at 24d. per unit, but with a gradual scale of discounts the 
price will be reduced to 1}d. a unit to consumers who take over 
£140 worth of electricity n three months. 


No linseed oil paint is now used for the steelwork in 
the New York Underground Railway. The paint used is entirely 
dry in forty minutes after being applied. It was found that after 
a change of temperature the latter paint would be covered with 
moisture from condensation in two or three hours, while surfaces 
coated with linseed oil paint would not show moisture for fourteen 
or fifteen hours, indicating that this paint absorbs large amounts 
of the moisture until saturated. 


A CONFERENCE of the Gas Managers’ Institute of Wales 
and Monmouthshire was held at Cardifflastweek. Mr. T. Canning, 
Newport, in his presidential address, said that, despiteall opposition, 
their industry was more prosperous in this country thanever. While 
in 1882 there were only 500 gas undertakings in Great Britain, there 
were now 719 such undertakings, supplying 151,677,693 thousands 
of cubic feet to 4,351,125 consumers. The paid-up capital expended 
in these undertakings was £117,972,458, 


AccorDING to the specification of a well-known German 
firm, it is stated that tantalum, like steel, possesses the quality of 
being easily worked and hardened, while at the same time it has 
great elasticity and resistance to fracture. It can be hardened to 
any extent—in fact, to a point in excess of that of steel and the 
stones generally employed. Furthermore, it is not affected by 
the ordinary atmospheric influences, and at certain temperatures 
resists the action of the majority of acids. 


Tue cost of manufacture of alcohol in Germany varies 
in the different States and provinces of the empire, and still more 
from year to year, in accordance with the yield and consequent 
market price of potatoes, grains, and other materials. In Prussia 
during the past year the wholesale price of fully denaturised spirits 
of 90 to 95 per cent. strength has ranged from 36s, to 48s. per 
hectolitre of 264 gallons. This was a marked advance over the 
prices of the campaign years 1901-1902 and 1902-1903, 


THE committee of engineers appointed by the Com- 
missioner of Public Works, of Chicago, to examine the under- 
ground tunnels in that city, has made their report. The engineers 
failed to find any settlement due to the first main line tunnels 
which were built under air pressure. All the settlements found 
were traced to the work done without air pressure. There have 
been completed 173,510ft., or practically 33 miles of tunnels, and 
the work is now proceeding at the rate of about 500ft. a day. 


A NOVEL protective treatment for iron and steel was 
described in a paper read before the American Society for Testing 
Materials lately by Mr. Barker, and consists in first painting the 
metal, and then, while the paint is still wet, applying sheets of 
paraffined paper ; the paper is then given two coats of paint. In 
the large train shed of the Pennsylvania Railroad terminus at 
Jersey City this method has proved successful in protecting steel 
trusses that were formerly badly corroded by the gases from the 
engines, 

NotwitTHsTanpDinG the fact that the turbine engine 
seems to have met with success in ocean navigation, there is no 
little hesitation in committing the United States Navy Department 
to the new type until further experiment and use either confirms 
or disproves the claims of the advocates of the newest method of 
steam propulsion. This is as it should be, says the Army and 
Navy Journal, and it will be advisable for the Department experts 
to go slowly before equipping the new scouts with the novel 
machinery of turbine type. 


Accorp1NG to the report on the condition of the metro- 
politan water supply during the month of July by the water 
examiner appointed under the Metropolis Water Act, the aver- 
age daily supply delivered from the Thames during the month was 
143,429,023 gallons ; from the Lea, 46,134,683 gallons ; from springs 
and wells, 63,143,706 gallons ; from ponds at Hampstead and High- 
gate, 106,793 gallons. The daily total was, therefore, 252,814,205 
gallons for a population estimated at 6,726,514, representing a 
daily consumption per head of 37 58 gallons for all purposes, 


How very backward Russia is in regard to the means 
available for technical instruction is seen in the announcement 
that the Imperial Technical School has received 700 applications for 
admission to its forthcoming session, but only 180 students can be 
admitted to study in the mechanical section and 40 in the chemical 
section. The entrance examination of the Institute of Engineers 
of Ways of Communication has just been held. The task of 
selection will not be an easy one, seeing that there were 990 
applicants and only 80 vacancies. In every department of instruc- 
tion the same tale is being told of an overwhelming number of 
applications with a very limited number of vacancies. 


SomeTHING has been the matter with the big wireless 
telegraph station at Pensacola, Fla., and Mr. DeForest recently 
went to Pensacola to see if he could not rectify the matter, says the 
Army and Navy Journal, For some unknown reason this station 
has only been able to receive about 15 per cent. of the messages 
sent from the Key West station, a comparatively short distance 
away, and, what is more strange, the Pensacola station has been 
unable to send a single message. According to a report received 
by the Navy Department from Mr. DeForest, the reason for the 
difficulty has not yet been ascertained, but it is believed that there 
is some static interference in the vicinity of the station, 


Tae U.S. submarine torpedo boat Plunger seems to 
have proved herself extremely reliable and handy on the occasion 
of President Roosevelt’s trip on her. According to an American 
paper Lieutenant Nelson made his boat perform the remarkable 
feat of diving to a depth of 20ft., and, while going at fall speed at 
that depth, reversing hercourse. The complete turn occupied only 
one minute. Subsequently the engines were stopped, and the 
vessel was submerged to a depth of 20ft. There she was kept 
motionless. After various mancuvres, Lieutenant Nelson ordered 
all lights to be extinguished, to demonstrate how thoroughly the 
members of the crew knew their business, and they worked per- 
fectly at home in the inky darkness, 


Ir is extremely probable that the United States Navy 
Department will delay the preparation of the plans for the two new 
battleships authorised by Congress last year until Congress can be 
asked to increase the displacement of those vessels from 16,000 tons 
to 18,000 tons. The General Board of the Navy and the Board on 
Construction are understood to favour this delay. The main 
object in increasing the sizo of these vessels is to make it 
practicable for them to carry a heavier battery than is contem- 
plated if the shipsare constructed with displacements of 16,000 tons. 
It is greatly desired that the batteries of these vessels consist in 
each case of not less than twelve 12in. guns. Vessels having a 
displacement of 16,000 tons could not very well carry such an 
armament, says the Army and Navy Journal, 


MISCELLANEA. 


On Monday last through tramway service between 
Sheffield and Rotherham was fully com d. A largo 
number of passengers made the complete journey, and the cars ran 
smoothly and punctually. ; 


An American company has acquired a wharf at Port. 
land, Maine, U.S.A., and is importing from Newfoundlind tale 
in bulk. This is a new industry designed to take the place of 
china clay, and, it is stated, at less than half the cost. 


Two men were injured at Whale Island Gunnery Schoo! 
Portsmouth, on Wednesday, while engaged in experimental work 
with a Pom-pom gun. A fuse was being extracted when a shell 
burst, wounding two men who were standing by. Their injuries 
are somewhat severe. 


An informal meeting of those members of the Rov al 
Commission on Motor Cars who were in London was held on 
Saturday at the Local Government Board, when it was arranged 
provisionally that the Commission should hold its first sitting on 
Monday, October 16th. j 


Ir is proposed to establish a central power station in 
Sydney, N.S.W., for the supply of electric light and power to the 
University buildings, the Royal Prince Albert Hospital, and 
various er ; also for the supply of power to the new engineer. 
ing school laboratories and workshops, 

Tue highest hotel in America is to be erected in New 
York. The owner proposes to erect a forty-nine-storey building, 
although the architect is understood to favour restricting tho 
height to forty storeys. The owner's plans contemplate furnishing 
the highest grade of accommodation for 2200 guests. 


Tuere is under construction in America a 5000 Ib. drop 
hammer, ordered by one of the largest steel companies. The 
weight and dimensions of this drop hammer are believed to be 
in excess of those of any other drop hammer of this class in the 
world, The base weighs 72,526 1b., and the hammer weighs 5000 Jb). 





Tue Mayor of Douglas inaugurated the new reservoir 
at West Baldwin, which will more than double the present water 
supply of Douglas. The reservoir has a storage capacity of 30] 
million gallons, and the watershed is all mountain land. The 
engineers are Messrs. Hill and Son, and the total cost has heen 
about £90,000. 

THE report of the Chief Inspector of Mines of India for 
1904 states that at present coal-cuttir yy machines are used at only 
two collieries in India. Nearly all the coal is won by the bord- 
and-pillar system. The pillars are seldom extracted. The cheap 
ness of Indian labour, compared with European and American, 
has probably prevented enterprise in the use of machines being 
shown in India, 


Waite the driver was replenishing the petrol tank of a 
motcr kus, which runs between Surbiton and Ealing, on Wednesday, 
the petrol by some means ignited, and the bus was sccn in flamer, 
Despite every effort, the bus practically burnt itself cut, nothing 
remaining but the iron framework, The bleze occurred while 
crossing Ham Common. Fortunately, no passengers were on 
board at the time, 


OrpeRS have been issued by tke Admirally for tke 
conversion of the wharves which they recently acquired at Turr- 
chapel], Plymouth, into a storage dey it for oil fuel, The works 
will ccnsist of reservoirs and tanks f sufficient cayecity to mect 
all future requirements of the ficet. Exhaustive exycriments 
have recently been conducted in the new battleships of the Kirg 
Edward VII. class in the use of oil fue), with satisfactory results, 
It is understood that similar depits are to be established at al! 
home ports, 

Mvnicrpat ownership has obtaired a fine start in the 
little German city of Freiburg, says Engineering Recoid. It has 
built about 400 cottages for workmen, 1urs an electric street rail- 
way, owns fifty billboards and controls the Iccal outdoor adver. 
tising, runs all the pawnshops and the only savings bank in 
town, cwns the local theatre, operates a number of public 
restaurants, conducts the undertaking business, manages a num 
ber of farms and forests, and operates a central lighting and 
power station. 


Presipine at the annual meeting of shareholders in the 
Sheffield Gas Company, Sir Frederick Mappin alluded to the 
increasing consumption of gas. In the last six months they had 
fixed thirty-nine additional engines, against twenty-four for the 
same period last year. The size had also greatly increased, some 
of them being 220 horse-power. Last April the price of Shettield 
gas was reduced to Is, 6d., 1s. 4d., and 1s. 2d. per 1000 cubic feet, 
but after paying their maximum dividend of 10 per cent. there 
was a balance of profit of £3194. 


Tae Board of Water Supply of New York City is 
understood to be having considerable difficulty in securing men 
for its classified engineering positions, coming under civil service 
regulations. Although the work to be done by the Board is the 
greatest municipal engineering undertaking yet attempted in 
America, according to Engineering Record, young New York engi- 
neers have a wide variety of important work open to them and are 
accordingly reluctant to go away from the city, which will be 
obligatory for most of the Board’s staff. 


A CONFERENCE of the representatives of the leading 
naphtha firms, under the presidency of M. Nobel, was held on 
Monday efternoon at St. Petersburg, and approved of a report 
which M. Nobel had presented to the Minister of Finance for 
transmission to the Tsar, declaring that no attempt would be 
made to resume the naphtha industry in the Baku district unless 
solid guarantees of adequate protection were given. It is stated 
that the various naphtha companies will ask the Gcevernment for 
a large loan for twenty years without interest, for the purpose of 
restoring the works and plant. 


JAPANESE rg is broadly comprised in the following 
classes :—(1) That made only from kozu; (2) from kozu or 
mitsumata, or from a mixture of the two; (3) from gampi ; (4) 
from kasu, waste paper, &c. The only papers which are not now made 
from mitsumata as well as from kozu are those where great strength 
is necessary. One of the strongest of these re is yoshino-gami 
—filter paper. It is also the thinnest—6000 sheets when placed 
together only reach a height of about 13in, Its chief use is in 
filtering lacquer, several sheets being placed together for the 
purpose. As it does not tear, thesame paper may be used several 
times, 


ALTHOUGH Japan possesses many large coal mines, yet 
the quality of the coal is far from being satisfactory. Thus, the 
Japanese navy has been obliged hitherto to import nearly all the 
coal which it needed; under these conditions the cost of the 
imported coal was 20 yen, or £2 per ton, On the outbreak of war 
Japan was handicapped heavily by the fact that coal is regarded 
as being contraband of war, and impo coal was liable to 
seizure on the high seas, The Japanese Admiralty has decided to 
remedy the drawback so far as it can by converting the coal pro- 
duced at home into briquettes. For this purpose it has bought 
some important coal mines, and has procured from England the 
requisite machinery, which has been fitted up and work has been 
begun ; a line of railway ten miles long connects the briquette 
works with the coal mines, It is estimated that 150,000 tons of 
briquettes can be turned out if work is carried on only by day, 





and 250,000 tons a month if work is carried on also at night ; the 
cost per ton is estimated at 18s, 
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jOBEIGN AGENTS FOR SALE OF THE ENGINEER. 


USTRIA.—F. A. Brocknaus, 7 Kumpfgasse, Vienna. 

od (NA.—KaLLY awD Wa su, Liuirzp, Shanghai and Hong Kong. 
padNOEK.—Boyvgau AND CHEVILLET, Rue de la Banque, Pari. 
ggRMANY.—AsHur anv Oo., 18, Unter den Linden, Berlin, 

F, A. Brocxnaus, Leipsic ; A. Twarrmnymr, Leipsic, 
|NDIA.—A. J. Compripax anv Co., Railway Bookstalls, Bombay. 
|[ALY.—LOESCHER AND Co., 807, Corso, Rome ; Bocca Fuunns, Turin. 
jAPAN.—K&LLY anp Wasa, Limirep, Yokohama. 

Z. P. Manuva anv Co., 14, Nihonbashi Tori Banch 
pUSSIA.—O. Ricker, 14, Nevsky Prospect, 8t. Petersburg. 

s, AFRICA.—Wa. Dawson & Sons, Limrrsp, 7, Sea-st. (Box 489), Capetown 

Gorpon and Gotcu, Long-street, Capetown. 

R. A. Taompson and Co., 88, Loop-street, Capetown. 

J. O. ura anp Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch: 

Hanogt Hovaz, Liuirep, Kimberley. 

ApDAMSs AND Co., Durban and Maritsburg. 
ATSTRALIA.—Gorpow anp Gotcu, Melbourne, Bydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Bydney; Melbourne 

Adelaide and Brisbane. 

TURNER AND Huewperson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprton anv Co., Auckland; Onata, J. W., Napier, 
(OANADA.—Montrear News Co., 886 and 888, 8t. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InreRNationaL News Oo., 88 and 

85, Duane-street, New York ; Susscrirtion News Co., Chicago. 
gTRAITS SETTLEMENTS.—K&LLy anv Wataa, Liurrup, Singapore, 
CEYLON.—WiayaRtwa amp Oo., Colombo. 
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SUBSCRIPTIONS. 


‘qx ENvINEER can be had, by order, from any new t in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance): — 

Half-yearly (including double number) .. .. £0 14s, 6d. 
Yearly (including two double numbers) .. .. £1 9s. Od. 
Cyora Reavine Cases, to hold six issues, 2s. 6d. each, post free 28. 10d. 
If credit ovear, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tue Enoinger weekly and post free. Subscriptions sent 
by Pust-office Order must be made payable to Tae Enoingzr, and 
accompanied hy letter of advice to the Publisher. 


Tain Parr Corres. Taicx Parser Coprzs. 


Half-yearly £0 188. Od. | Half-yearly .. .. £1 Os. 8d. 
Yearly .. a £1 168. Od.| Yearly .. .. «. £2 Os. 6d. 
(The difference to cover extra postage.) 


ADVERTISEMENTS. 


wa The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence; odd 
lines are rged one shilling. The line averages seven words, When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with al! practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly adve ments are taken 
subject to this condition. 

Advertisements cannot be Inserted unless delivered before 
Six o'clock on Thursday evening and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing tment of the 


Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Rditor of Taw ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central, 
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PUBLISHER’S NOTICES. 
With this week’s number is issued, as a Supplement, a Tiro-pag: 
drawing of an Eight-coupled Locomotive and Tender, Natal 
Government Railways. Kvery copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the Fact should they not receive it, 


** 
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*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
ay hi can be remedied by obtaining the paper direct from 
this e, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be ied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received us may be forwarded 
notice can be taken of communications which do not comply with these 
instructions, 

eM All letters intended for insertion in Tom Enciwemr, or containing 
questions, should be i the name and address of the writer, 
not necessarily jor publication, but as a proof of i 
whatever cam be taken of anonymous communications. 

“a Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. T. G.—See Harbord’s “Steel,” published by Griffins; and Campbell’s 
“Tron and Steel,” an American book. 

H. J. G. (Streatham Hill).—We should recommend you to offer the 
volumes to some of the dealers in high-class second-hand books, ssy, 
B. T. Batsford, of 94, High Holborn, 

J. J.—The hinge is formed of a wire stitched through the end of the belt. 
The wire is continuous like a helical spring. The agents for the 
machine are Buck and Hickman, 2, Whitechapel-road. 

T. J.—Entry takes place between the ages of fourteen and seventeen, 
and is by competitive examination. Write to the Secretary, Royal 
Naval Engineers’ College, Keyham, for particulars. They cannot be 
given here. 

M. U.—Several systems were suggested after the loss of the A8. It is 
doubtful if any of them are wholly practicable. For some notes on the 
subject see Captain Bacon's paper read before the Institution of Naval 
Architects last July. Remember that space must be left for storing 
and discharging torpedoes. 

Exqumer.—The greatest weight that the wheei could lift at the rim, 
omitting friction, would be 13-825 tons, making allowance for friction 
from 10 to 12 tons. The calculation is of the simplest. Multiply the 
diameter of the small wheel by the weight. whatever it may be—220 in 
this case and divide by the diameter of the big wheel; allow at least 
10 per cent. loss for friction. 

W. H. H. P.—You will probably find that a book called ‘‘ Commercial 
Management of Engineering Works.” by Francis G. Burton, will answer 
your requirements. It is published by the Scientific Publishi«g Com- 
pany, Manchester, price 12s. 6d. net. You might also try ‘‘The Man- 
agement of Small Engineering Workshops,” by Arthur H. Barker, 
Manchester, The Technical Publishing Company, Limited, price 7s. 6d. 

Warter.—The answer depends entirely on the quality of the coal and the 
rate at which you propese to burn it. Any type of boiler well designed 
and using coe. ed good coal should evaporate 7 Ib. to 8 lb. of water 
per pound of fuel per hour. Cross tubes in horizontal flues add from 
3 to 5 per cent. efficiency, and increases the heating surface as well. 
You will find D. K. Clerk’s ‘Steam Engines and Boi'ers” a useful 
hook to consult on such matters. A vertical boiler without tubes of 

any sort is not to be recommended. 


INQUIRIES. 
TURBINE PUMPS. 

Sir,—We should be glad to hear from some firm who can supply us 
with a small centrifugal pump driven by a steam turbine, to force 
56 gallons of water per minute against a hea‘ of 20ft.; economy of stea’ 
no object. HL. 
5th September, 








MEETINGS NEXT WEEK. 
Tae InstirureE or Sanitary Eworngers, Limirep. — Wednesday, 
September 20th, at 7 p.m., in the Council Chamber, Hclborn Restaurant. 
Opening fessional meeting. 








DEATH. 
On the 10th September, at Fluhen, Switzerland, Percy Nevitt, 
Assoc, M, Inst.C.E., aged 42. 


THE ENGINEER. 














SEPTEMBER 15, 1905. 





THE GERMAN STEEL SYNDICATE, 


A certain amount of interest will be manifested 
in iron and steel trade circles in Great Britain in 
the fifst annual report of the German steel syndi- 
cate, which was presented at the general meeting of 
representatives of the constituent works held at 
Dusseldorf on the 7th inst. The report is remark- 
able as much for the information which it imparts as 
for that which it retains. It may first of all be 
advisable to recall the fact that the combination, 
which came into existence on March Ist, 1904, was 
formed as a company under an agreement which in 
the ordinary course of affairs will expire on June 
30th, 1907, and for the purpose of controlling, on an 
organised basis, an annual production of approxi- 
mately 8,000,000 tous of steel. This output, as 
representing thirty-two works, is divided into two 
sections known as A and B; A referring to semi- 
finished steel in the form of ingots, billets, blooms, 
&c., and railway material and shapes, and B cover- 
ing bars, rods, plates, and sheets, railway axles, 
tubes, and other finished products. The total 
allotment to the members in the first group amounted 
to 4,600,000 tons in round figures for the first year, 
while the balance of 3,400,000 tons is composed 
entirely of the manufactures mentioned under the 
second heading. It is important to note the differ- 
ence between the business policy adopted in the 
one case, and that pursued in the other. The A 
products are sold and price controlled by the syndi- 
cate, whereas the B manufactures, being also subject 
to regulation in regard to the tonnage turned out by 
each works, are not in any way governed by the 
syndicate in respect of prices. It thus happens 
that whatever the syndicate may do in relation to 
the quotations for the first group, the members are 
left to their own individual desires regarding the 
second group, and are at liberty to dispose of the 
products at any prices they may choose to accept. 





This method, while ensuring to the works a certain 
profitable turnover for A products sold by the 
syndicate, enables them to work at full and econo- 
mical output, and at the same time to market the B 
group of manufactures independently at any prices 
likely to succeed in securing orders. The final 
result with the bulk production prevailing is satis- 
factory to the interested works, but prejudicial to 
the mere finishing mills which work up purchases 
of semi-manufactured steel in Germany. 

It is on the above basis that the first annual 
report of the Steel Syndicate has made its appear- 
ance. It covers, apparently in order to complete 
the quarter, a period of thirteen months, which 
terminated on March 31st, 1905. The total 
deliveries of the first group of products amounted 
in round figures to 4,994,000 tons as compared with 
an allotment of 4,998,000 tons in the same period, 
and it is said that the former would have exceeded 
the latter had it not been for the interruption in 
business caused by the strike of coal miners in the 
first two months of this year. The report, however, 
does not give any information regarding the prices 
realised either in the home or external markets for 
the A group; nor does it contain any statistics in 
respect of the B group of manufactures, although 
the works are under the obligation to furnish 
returns to the syndicate in respect of their output 
of these products. It is stated that since the 
syndicate came into existence the inland market has 
exhibited a greater purchasing capacity for semi- 
finished steel, inasmuch as the quantity sold 
averaged 72 per cent. of the total output, the 
remaining 28 per cent. being exported ; whereas in 
ante-syndicate days the exports averaged about 
40 per cent. of the total production of ingots, 
billets and blooms. The larger amount of busi- 
ness transacted in the home market in the 
past year is apparently attributed to the efficiency 
of the syndicate. Whilst this may to some extent 
account for the increased inland sales, owing to the 
greater confidence manifested since the establish- 
ment of the combination, it is highly probable that 
another cause has rendered very considerable assist- 
ance in bringing about this result. We refer to the 
increase in the syndicate’s export prices for semi- 
finished steel, or, in other words, to the reduction in 
the difference between the inland and export quota- 
tions, for the latter have been advanced, so that home 
consumers merely pay about ten shillings more per 
ton than foreign purchasers at the present time, as 
compared with approximately twenty shillings in 
excess a year or so ago. Naturally, the higher the 
export prices of partly-manufactured steel the better 
are the German finishing mills able to compete in 
external markets, where, such mills are able to 
compete at all, whilst, atthe same time, larger inland 
sales are more profitable to the syndicate than 
export business at lower prices. The report does 
not include in the accounts the entire deliveries of 
4,994,000 tons of steel already mentioned. All it 
embodies for the financial year is a turnover of 
£12,727,637, representative of 3,043,050 tons of 
raw steel, or 2,619,971 tons of partly finished and 
manufactured steel. On the latter basis, the 
average price works out at about £4 17s. 2d. per ton, 
while the average is £4 3s. 8d. per ton for raw 
steel. 

The report does not mention the payment of any 
dividend to the constituents of the syndicate, but 
this is scarcely one of the objects of the combination. 
Its principal aim is to provide work for, and to 
sell the output of its members, and after paying 
the latter for their products, it has only to meet the 
administrative expenses of the syndicate, which 
exceeded the sum of £63,000 in the year in ques- 
tion. But some information should surely be 
forthcoming in regard to international arrange- 
ments. Yet the report is absolutely silent in 
respect of the working agreements with the Belgian 
and French producers of joists; and it is equally 
reticent concerning the international rail conven- 
tion, which embraces British, German, Belgian, 
and French works, and, as a consequence, nothing 
is said about the suggested inclusion of the 
American railmakers within the scope of the latter 
agreement. In fact, the reserve exhibited on inter- 
national questions is astonishing, and our readers 
must form their own conclusions as to whether the 
agreements in point are working well and likely to 
be continued. The report also apparently refrains 
from referring to the activity of the syndicate’s 
London agency and the exclusion of merchants 
outside of that organisation for the business in semi- 
finished steel, although it states that the foreign 
business in shapes is now mainly conducted by 
associations of merchants which have been consti- 
tuted to obviate unhealthy speculation, and also to 
secure for the syndicate influence in regard to the 
prices charged by the merchants in ordinary trade. 
On the whole, the report is remarkable for the 
meagre amount of information which it sets forth, 
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although it is doubtless a diplomatic document both 
from the German inland point of view and the 
standpoint of the international iron and steel trade. 


RAILWAY FINANCE, 


Pernaps the most sadly unstandardised figures in 
the statistical world, next to those of import and 
export trade, are those connected with railway 
systems. While compilers of trade statistics differ 
in the classifications to which specific manufactures 
ure allotted in various countries, the sums total of 
import and export trade are always comparable if 
certain limiting factors are borne in mind. To the 
statistician’ who turns his attention to railway 
matters a different state of affairs manifests itself, 
with the result that each new statistician, tackling 
railway problems for the purpose of obtaining com- 
parative analyses of different years, systems, or 
countries, seems unable to forego the pleasure of 
devising new standards of comparisons. No effort 
of this nature is without interest, if only it be 
clearly defined how much of the basis of the new 
standard is empirical, while many of the new 
standards of activity or profit are of great value 
when they are based on official figures. 

The Egyptian Railway Administration has recently 
issued for general information some tables dealing 
with the extent of railways and the financial result 
of their operation in various countries, the tables 
having been prepared by Mr. J. D. Diacomodis, of 
the engineer’s department of the Egyptian State 
Railway. The return lends itself to consideration 
under three main headings, the first covering the 
general standards of comparison employed, the 
second the contrasting of the results of .working in 
different countries, and the third the comparing of 
Egyptian results and extent of equipment with those 
ruling in other tropical or semi-tropical countries. 
The tables include statistics of some value. For 
example, we have the number of passengers per 
‘ coach per day over a distance of 100 kiloms., 
obtained by taking one-hundredth of the passenger- 
kilometres, and dividing by the number of passenger 
vehicles and the number of passengers per train. We 
have, on many occasions, urged that greater attention 
should be paid to this point in ‘British railways. 
It is obvious to every traveller that the Briton loves 
a carriage to himself, and not infrequently he 
suborns an official to see that he gets it, with the 
consequence that coaches frequently travel haf 
loaded. It may be that this is worth while from the 
point of view of popularity of the line, but 
the directors would be in a better position to 
say how much it is worth were definite statis- 
tics kept. Three tables are given in metric 
units in this report, and one in English 
measures of tons, miles, &c. The last discusses 
such things as the number of miles which each 
engine draws a train per day, a value obtained by 
dividing the daily mileage run by trains by number 
of engines; the average daily work of an engine 
equivalent to drawing 100 miles, i.e., the daily 
passenger mileage or ton mileage divided by 100 and 
by the number of engines ; and finally, the profit or 
loss on running a passenger or goods train one mile, 
a value obtained by dividing the respective passenger 
and freight receipts by the passenger train miles 
and goods train miles, and deducting from the 
quotient the average cost of running a general train 
one mile. In passing it may be remarked with 
regard to the second of these comparisons, that it 
would be better if the number of engines employed 
on the respective services were known. The final 
comparison seems faulty by reason of the fact that 
the average cost of running a general train one mile 
contains such items as the wages of ticket inspectors 
and porters on the one hand and the wages of 
shunters and a large clerical staff on the other. To 
deduce profit or loss from such calculations is scarcely 
convincing. From the receipts per passenger train 
mile and per goods train mile should be deducted the 
standing charges common to both, such as upkeep 
of permanent way, directorial and other general 
expenses in proportion to the respective magni- 
tude of the different traffics, and there should be 
deducted in each case the costs peculiar to each 
department. It is only when railway accounts are 
treated in this manner that it becomes possible to 
speak of a profit being earned or loss incurred by 
the operation of either class of traffic. 

Passing to the statistics themselves, a few words 
may be said concerning their delineation of railway 
activities in various countries. It is of interest to note 
that the average daily distance travelled by locomo- 
tives, the most heavily werked of all rolling stock, haul- 
ing trains of different countries throughout the world, 
is 81 kiloms., or about 50 miles. “The first place is 
taken by the Canadian Pacific Railway, with the 
average distance of 121 kiloms.; and second, by the 
mean of the Dutch railways, which works out at 98. 
The United States comes next with 97, Japan with 


96, South Africa 88, British India—broad gauge- 

83, France 82, United Kingdom 73, Austria-Hungary 
72, Germany 68, Belgium 56. The engines of the 
State Railways of Egypt make daily earning runs 
of 69 kiloms. In Algeria and Tunis the useful 
work is only 59, and in the Soudan it sinks to 
53 kiloms., only about 32 miles. But the divergence 
between annual locomotive earnings in different 
countries is even greater than that between dis- 
tances travelled. Whereas the compilers of these 
figures estimate the average annual gross earning of 
each locomotive throughout the world to be £5970 
in 1903, the earnings of the locomotives on the 
Canadian Pacific Railway amounted to ££10,€10 
apiece. Other earnings were, in £E:—United States 
8500, France 5216, Great Britain 4853, Germany 
4798, Holland 3800, and Belgium 2820, On the 
Egyptian State Railways the earnings per loco- 
motive were ££4991, as against £43590 for Algeria 
and Tunis, and ££2920 on the Soudan Government 
Railways. The unit locomotive is an elastic one, and, 
of course, covers all intermediate sizes and powers 
from tank engines to “ Atlantics ’ and “ Consolida- 
tions,” so that much emphasis must not be placed on 
these figures ; but it may be observed that the earn- 
ing power per locomotive per unit run is much higher 
in America than in Europe, and that France, which 
packs its trains far more carefully than we do, is 
approximately in the same position as ourselves. It 
It must however be remembered that the unit passen- 
ger vehicle and unit goods wagon have each different 
meanings in different countries—so that certain of the 
standards of comparison adopted by the compilers 
of these tables become almost meaningless when 
comparing different countries. Above all, the lack 
of official tigures of British ton-mileage and British 
passenger-mileage, and the consequent insertion of 
approximate values in this connection, to which 
attention is very properly drawn, give a false 
impression of the accuracy of the results obtained. 
When once it becomes possible to consult the 
records of British railway working in these two 
particulars for a number of years, the figures by 
their downward or upward tendency will prove 
beyond dispute the relative efficiencies of railway 
mansegement. 


RESTRICTION OF OUTPUT. 


For many months the Bureau of Labour o 
America has been engaged on the compilation of a 
report on the restriction of output in various trades, 
in which, whilst the control of production which is 
exercised by pools, organisations, and agreements 
of manufacturers will be dealt with, the influence 
of the trades unions will receive most attention. 
The report has not yet appeared, but the Jron Age 
is allowed to give a résumé of it, from which the 
principal facts may be readily gleaned. 

In reading it the first impression received is that 
the restriction of output by the unions in the iron 
and steel and machinery trades is not nearly so 
great as has been generally supposed. Thus, for 
example, the Amalgamated Association regulates 
the charge for a single puddling furnace to 550 1b. 
per heat—a weight which most manufacturers 
acknowledge to be economical, and as much as a 
puddler and a helper can handle successfully. 
Moreover, few non-union mills exceed this amount, 
in most of them itis not as much, and where the output 
islargest the ironischeapand coarse. Again, since the 
revision of the regulations for sheet mills came into 
force in the beginning of last year the restriction 
on the output, according to an “ officer in one of the 
largest companies,’ amounts to “no restriction at all, 
because in no mill is the output greater than that 
allowed by the scale,” whilst the manager of one tin 
plate mili declared that the restriction was not 
unreasonable, and statistics kept by another proved 
that the difference between union and non-union 
mills did not exceed 4°6 percent. Turning from 
the iron and steel trades to the machine shop, we 
find that the one-man-one-machine rule is not 
enforced against double machines or against 
automatic tools, such as gear cutters, screw 
machines, and so on, and that employers are not 
unanimous in desiring the adoption of piece-work 
and similar systems, under which the production is 
certainly inereased, because they consider the 
quality is lowered as the output increases. Thus 
far for the unions. That there is another side goes 
without saying. The persistent endeavours of 
employers in all parts of America and in all kinds of 
works to have done with the unions and to secure 
the open shop is sufficient to prove that the inter- 
ference of workmen’s organisation is intolerable. 
There is, indeed, much in the abstract of the 
report which is before us to exhibit the other 
side of the picture, but the general tendency of 
the evidence is to show that the effects of the 
restriction in limiting output have not been as 








serious as many suppose, and it is not improbable 


that the evil has been aggravated by struggles which 
have been waged round matters which were jn 
themselves of small intrinsic importance. We alj 
recognise the high virtue of fighting for a principle 
but we must acknowledge that it is a very costly 
kind of warfare, and it would frequently be wise to 
temper our firmness of purpose with common sense 
and, for the benefit of our pockets, make our prin. 
ciples elastic. We are glad to think that in this 
country a greater spirit of conciliation reigns than 
formerly, and both employers and employed, by 
mutual give and take, settle many disputes which 
would at one time have been fought out to a concly. 
sion not worth attainment. 

One of the interesting features of the report ig 
the defence of restriction made by the unions. The 
object of restriction is generally regarded as twofold. 
First, there is the desire to limit the output per 
man, so that more men may be employed; and 
secondly, to check sweating or “hustling.” Pro. 
bably in the sanctity of its own dominions the 
trades union still acknowledges these reasons 
bet it has apparently kept them well in the back. 
ground when visited by the Bureau of Labour. 
Thus we find throughout the report evidence that 
the principal object the men have at heart in 
restricting the output is the master’s welfare! Good 
iron cannot be made if more than a certain charge 
is puddled at a time; the rolls suffer if they are 
pressed too hard at first; accurate turning is 
impossible if steel is cut at a high speed; the 
machines fall to pieces under the stress if high-speed 
tools are used to their maximum capacity; if one 
man attends to more than one machine there is the 
risk of the work in one, or the machine itself, sutfer- 
ing whilst the man’s attention is given to the other; 
piece-work and premium systems are to be dis- 
couraged because they result in scamped work, and 
so on. Thus it would appear that the employer 
afllicted by unionists is suffering for his own 
good and entertaining an angel unawares. The 
opposite view is, of course, that the manu- 
facturer knows well enough how to look after 
himself, and is prepared to take the risks which the 
unionist professes himself as anxious to save him. 
The picture of the trades unions as guardian angels 
watching over the interests of the employers is 
an aspect of the case which will appeal to engi- 
neers in this country as much as in America. 
There is one real American story in the report 
bearing intimately upon this point which we cannot 
refrain from quoting. One of the officers of the 
Bureau observed, in a works in Chicago, plating laid 
on a floor near a high-speed machine, and was 
informed that the protection was necessary sirce 
“the steel shavings, as they fell from the point of 
the tool, set the floor afire.”” The superintendent of 
the work remarked: “That he thought that when 
the speed and feed of machinery gave the employer 
a cutting which kept the tool at an almost white heat, 
and the shavings hot enough to set the floor on fire, 
charges of restriction of output were hardly in order.” 
We agree heartily, but commend the matter to 
the attention of the insurance companies. Provi- 
dentially the specific heat of English iron and steel 
and the fire-resisting quality of our floors are higher 
than in America, and any anxiety as to an increase 
in the fire insurance rates on this score need not 
trouble British manufacturers. 


TRADE IMPROVEMENT. 


British engineers will be pleased to see the 
evidences of improvement which continue on all 
sides to present themselves. Chief among these 
should be placed the Board cf Trade returns for the 
month of August, and for the first eight months of 
this year. The trade in telegraph cables and appa- 
ratus has grown enormously, the figures for the 
single month being eight times as good as a year 
ago, and for the longer period almost twice as good 
as a year ago, the advances being from £50,377 to 
£440,329, and for the longer period from £594,220 
to £1,109,342. It will thus be seen that a trade 
to the extent of over a million sterling has been 
done by British makers of telegraph cables and 
apparatus so far this year. This cannot be regarded 
as other than a very satisfactory improvement over 
last year, although it still falls short of the fine 
total of over one and a-half millions sterling of two 
years back. 

Excludiog the above items, and considering the 
aggregate trade in steam engines and machinery 
so far this year, it is found that this has amounted 
in- value to the handsome total of over fifteen mil- 
lions sterling, or an improvement of over one anda 
quarter million sterling on the corresponding period 
of last year. This aggregate of fifteen millions for the 
eight months is one upon which members of the 
British engineering trades may well congratulate 
themselves, showing as it does an advance of more 








than 9 per cent. upon the corresponding period of 
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Jas year, and cf over two millions, or 16 per cent. upon 
1903. That such headway should have been made 
in our trade with over-sea markets during the past 
two years proves that trade at length is really begin- 
ning to improve, and the hope may well be indulged 
that the remainder of the year will see a similar rate 
of increase maintained. Of the fifteen millions above 
mentioned nearly eleven have been mnopolised by 
makers of machinery, leaving about four for builders 
of steam engines. The chief point to be noted 
about the trade in locomotive engines, which has 
reached over one and a-half millions, is the large 
increases Which have occurred in export to India 
and South America. Railway extension in India, 
the Straits Settlements, and Ceylon has gone for- 
ward so energetically that the value of the engines 
exported during the eight months has risen from 
£325,284 to £693,331. India always has been a field 
for our locomotive engineers, and the wise policy of rail- 
way extension which is being pursued there continues 
to bring welcome orders to engine building firms 
and companies both in England and Scotland. In 
agricultural engines much remains to be done 
before business gets back to last year’s level, but 
to this statement a favourable exception must be 
made in the case of South America, whose require- 
ments have risen in value from a little above 
£19,000 to over £86,000. The growth of the South 
American demand is one of the chief features also 
of the shipments of “ other descriptions ” of engines, 
under which head there is likewise a growing in- 
quiry from all the various European countries. 
Last year’s standard has not been quite maintained 
so far this year either in general agricultural 
machinery, sewing machinery, or mining machinery, 
but the decline is more one of values than of 
quantities. Agricultural engineers have done very 
well both with Europe and with South America, 
the value of such goods which have gone to the 
former market having been well over half a million 
sterling, and the business in both cases being a con- 
siderable advance over the two previous years. 

A revival in the trade in mining machinery with 
South Africa is still to be sought, but perhaps 
it is at last setting in, for although the eight 
months’ value of practically £170,000 is a con- 
siderable reduction upon a year ago, yet the 
£16,992 of the single month of August is a slight 
improvement upon the corresponding month of 
last year. Textile engineers have good reason 
to be satisfied with the trade they have 
done during both the long and short periods. There 
has been a turn-over for the eight months of more 
than three and three-quarters sterling, or an 
improvement upon last year of £188,000, thanks 
largely to India and Japan. In “other descrip- 
tions” of machinery, which have considerably 
improved during the year until a total well 
above four and a-half millions sterling has been 
reached, business with Europe and South America 
has largely increased, and so also have our dealings 
with the United States. Heavy Continental orders 
for steel plates with delivery extending over two 
years are reported this week to have recently been 
secured in Scotland, as well as an order for 500 
large railway wagons for the India State Railway. 
Altogether, trade continues to improve in all direc- 
tions, and winter prospects are decidedly favourable. 


ACCUMULATORS. 


PROBABLY the engineer in charge of a central 
station who has accumulators belping to take the 
long stress of an evening “peak” off his gencrators, 
or who uses them to balance the recurring strains 
of a traction load, does not need much cautioning as 
to the care he should take in regard to their main- 
tenance. Yet even such an one will be surprised at 
the emphasis laid by Mr. R. W. Vicarey on the im- 
portance of replacing any liquor evaporated by dis- 
tilled water free from any trace of ammonia. Any 
one with any acquaintance with acid electrolytes 
knows the importance which hinges around the 
presence or absence of certain impurities. When 
the chemists of difterent accumulator-making com- 
panies do unbend to confess in confidence their par- 
ticular trials to their electrical confréres, it is very 
often to tell a tale of weeks or months spent in the 
laboratory in the pursuit of minute traces of some 
common substance which gives rise to all sorts of 
troubles. Most of such chemists have a particular 
béte noire. Mr. Vicaray’s is ammonia. He has 
written a paper on the subject which the Faraday 
Society has taken as read, and which will pro- 
bably be discussed, when that Society opens 
its winter session, in advance of most other 
scientific institutions. The reason for the present 
paper is, as such matters go, rather old. In 
1893 the author was exceedingly puzzled by 
reason of the fact that batteries giving results one 
day in excess of expectations gave less on succeeding 
days. A particular instance occurred in which a 








battery apparently in good order suddenly failed, 
exhibiting in doing so some remarkable phenomena. 
Subsequent examination elicited the fact that a 
Winchester quart of strong ammonia had broken in 
the battery-room three days before the failure, and 
an analysis of the acid showed that ammonia in no 
small quantity was present. From this starting 
point the author worked until 1902 before he was 
personally convinced that ammonia and other sub- 
stances such as aluminium, calcium, sodium, and 
potassium were all harmful to secondary batteries, 
the first-named being “a very subtle and dangerous 
enemy.” It is impossible to insist that the ideal 
electrolyte should contain no nitrogen compounds, 
but an increase in this unavoidable quantity can be 
avoided. Absorption from the air, of course, takes 
place, but this is scarcely likely to have a deleterious 
effect until the battery has done a good spell of 
useful work. What is essential, in the author's 
opinion, is to insist that no nitrogen compounds 
should be permitted to remain upon the plates when 
finished. For use two classes of water are easily 
available and both are unsuitable—ordinary drink- 
ing water from a town supply must be rejected 
because of its alkaline impurities, and rain-water 
because of the ammonia it contains. To these the 
author adds a third, which is almost as available to 
the engineer, namely, condensed steam, which in 
many cases is as bad as the other. In many cases 
hard waters are treated with softeners, yielding a 
certain amount of ammonia in solution. This, in 
turn, is carried with the steam to the condensers, 
with the result that the water obtained therefrom 
is even more unsuitable for batteries than rain-water. 
While Mr. Vicarey lays chief emphasis in his paper 
on the effect of ammonia in the electrolyte, he also 
records cases of failures of plates due to ammonia 
left in after the process of manufacturing was 
supposed to be concluded. A case is also cited of a 
battery going to pieces in eight months, the reason 
given being that it was installed in a horse-manure 
shed, and the electrolyte absorbed a portion of the 
ammonia evolved. 


BRITISH RAILWAYS IN 1904. 


Tue railway returns for the United Kingdom, 
giving the capital traffic receipts and working 
expenditure during 1904, are now available for 
perusal andcomment. Regarded as a single system, 
the total figures may be described as indicating 
that, while retrogression in many directions is 
almost checked and progress obtained in some, a 
state of general stagnation exists. Gross traffic 
receipts have increased slightly, passenger by 0-9 
per cent.-~from £47,968,517 to £48,387,617—and 
goods traffic by 0:5 per cent.—from £55,110,673 to 
£55,400,052. As regards the passenger service, the 
decline in receipts from ordinary firstand second-class 
passengers continues, while the revenue from ordinary 
third-class passengers is practically unchanged. 
The receipts from season ticket-holders, together with 
sundries, such as excess luggage, mails, parcels, «c., 
account for the increase. Even in regard to season 
ticket-holders, the third-class passenger is increas- 
ing numerically at the greatest rate. Three-eighths 
of the season tickets issued are for this class, and a 
decline of nearly 5 per cent. is reeorded in regard to 
second-class tickets. Perhaps when the wave of 
returnino prosperity makes itself felt, its manifesta- 
tions may include increases in the receipts from the 
higher-priced season tickets. The only factor 
likely to make against this is the democratis- 


ing effect of electric trains on suburban systems, 
wherein an intermediate passenger class is 
unknown, and where the first-class passenger 


is regarded somewhat as a curiosity. As regards 
goods traflic the revenue from the conveyance of 
live stock has decreased, general merchandise has 
contributed a fractionally higher revenue, and the 
earnings from mineral traffic have increased, albeit 
at a slower rate than the actual tonnage handled. 
The passenger train mileage has risen by 3:3 per 
cent. to 240,000,000 miles, whereas—and this is, 
perhaps, the most pleasing feature in the whole 
report—the goods train mileage has actually de- 
creased by 2°8 per cent. to 155,200,000 miles. As 
this latter decrease has been achieved in the face 
of an increased tonnage of goods carried of 
6,000,000 tons, our several traffic managers deserve 
congratulations, the more so when it is remembered 
that the spirit of economy and reform has had to 
filter under pressure from headquarters through 
many somewhat impermeable grades of subordinates. 
The policy of limiting the idle, or partially idle, 
mileage has resulted in an increased revenue per 
goods train-mile of 2-87d., bringing the total up to 
to 85:42d.,an increase in six years of about 22 per 
cent. The receipts per passenger train-mile 
are 1:12d. lower at 48:09d., the lowest value 
reached since 1899. Working expenses again have 
the effect of neutralising improvements in earnings, 








so that the final balancing is one not likely to 
evoke enthusiasm among railway investors. Th 
working expenditure has increased during 1904 by 
£610,000, although this increase is insignificany 
compared with the very large increases in working 
expenditure which occurred between 1897-1900 
Expenditure on coal and coke has decreased by 
£122,000, and on materials for locomotive repairs 
there bas been a decrease of £65,000. Rates and 
taxes have increased by £243,000, maintenance of 
way, works, and stations by £70,000, repairs and 
renewals of carriages and wagons -have increased 
by £50,000, and traffic expenses have increased by 
£120,000. The net result, therefore, gives a propor- 
tion of working expenses to gross receipts of 62 per 
cent., and a final net receipt of 3°36 per cent. 
on the total paid-up capital. Financially this 
spells stagnatior, from which only further drastic 
economies and a general improvement in trade can 
lift us. 


LOSS OF THE MIKASA, 


Tue loss of the first-class battleship Mikasa— 
Admiral Togo’s flagship—on Sunday last is, so 
far, in many respects a mysterious affair. Whether 
the Japanese will in this case preserve the reticence 
which has marked all their proceedings during the 
war it is not possible to say, but unless the in- 
formation at present to hand is considerably modified 
or augmented, we must remain in the dark as to 
the true cause of the disaster. The fire appliances 
of modern ships of war are of an extensive 
and complete nature, and the fire drill is 
always vigorously enforced; moreover, it is 
well known that the Japanese very thoroughly 
understood the danger of fire, and had as far as 
possible reduced the quantity of woodwork employed 
in their ships. How then a fire, which was 
apparently discovered soon after its outbreak, could 
have got so out of hand, in spite of the large 
number of men, and the appliances used to check it, 
is inscrutable. Finally, it is to be remembered that 
provision is made for flooding the magazines of all 
war vessels if danger from fire is anticipated. Had 
such an accident occurred in action it would have 
been easy to find reasons for it; that it should have 
occurred under peaceful conditions passes com- 
prehension, and under the circumstances we are 
disposed to think there is much more to be known 
than has yet been disclosed. But whatever the 
cause of the catastrophe, our sympathy with the 
Japanese people in their loss is profound, and our 
hope sincere that a ship so full of proud memories 
to them may be successfully refloated. 
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Practical Alternating Currents and Alternating Current 
Testing. By Cuartes F. SmirH. Manchester: The 
Scientific Publishing Company. 

Tus volume deals in an elementary and practical manner 
with the principles of alternating currents and alternating 
current machinery, and is intended for the special use 
of students in technical schools and colleges in connection 
with their laboratory work, and of young engineers 
engaged in handling and testing alternating current 
machinery. We are glad to see that the use of the higher 
mathematics has been avoided, except in the final 
chapter upon curve analysis, and a treatment based upon 
actual results and examples has been employed. The 
author points out that with regard to the selection of the 
experiments, some of the earlier ones are given mainly 
for the sake of the principles involved or as exercises in 
calculation. In the latter part of the book, while the 
most general practical measurements are given in full, 
other experiments are merely alluded to, and therefore 
the student may make such modifications as his experi- 
ence suggests. 

The earlier chapters deal with alternating electro- 
motive force and current, impedence, and power, and the 
power factor; under these headings about fourteen 
experiments are described, the first being the “ Determina- 
tion of the Resultant Electromotive Force of Two Alter- 
nators Coupled together.” The author gives very detailed 
instructions, and shows how the numerical readings are 
to*be plotted upon squared paper to give the curves. 

The following chapters dea] with the virtual value of an 
alternating current, the effect cf capacity, and the trans- 
former ; the first experiment in the series is the “ Deter- 
mination of the Wave Form of an Alternator,” and the 
diagrams of connections and careful instructions are 
given. In dealing with the effect of capacity one of Mr. 
Mordey’s experiments is quoted, in which an alternator 
giving 2050 volts at 100 cycles was connected to 5} miles 
of concentric rubber-covered cable, and the results are 
compared with the results of the formula quoted by the 
author. 

Chapter VII. deals with alternators, and one of tke 
experiments is upon the “Determination of the Charac- 
teristic of an Alternator ;” the author gives reproductions 
of the ruled printed forms upon which it is- desirable to 
note readings, and he carefully explains the method of 
showing these results in the forms of graphic curves. 
The following chapters deal with synchronous motors, 
the polyphase circuit, the rotary converter, and the 
induction motor; and the last chapter treats of the 
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analysis of alternator curves. Here, alone, the author 
uses the higher mathematics, but in the remainder of the 
volume the treatment of the subject is such as can be 
readily understood by a student who has only an adequate 
acquaintance with ordinary mathematics. 

We think the treatment of the subject very clear, and 
believe that a book of this type will be of far more prac- 
tical use to the student than one which is so full of 
diticult mathematics that the young electrician becomes 
disheartened at the beginning; moreover, there is very 
little demand in the workshop or drawing-oftice for such 
higher mathematics. 


Cont. ibution d Uétude de la Fragilité dazs les Fers et les 
Aciers. 4to.,482 pages. Paris: Société d’ Encouragement 
peur |’ Industrie Nationale, 1904. Price 20f. 

Dvurte the last fifteen years the question of the fragility 

of steel, or rather that of appropriate tests for its deter- 

mination, has been largely studied, and numerous 
memoirs have appeared both in the “ Transactions” of the 
technical societies in France and other countries, and in 
independent publications, many of which cannot be easily 
obtained at the present time. The Société d’En- 
couragement has, therefore, done a good and useful 
work in reprinting the more important French contribu- 
tions bearing on methods of testing notched bars by 
impact; which, together with extracts of Mr. Ridsdale’s 
paper on the correct treatment of steel, and that of Messrs. 

Brinell and Wahlberg on the determination of hardness 

by the ball test, which appeared in the Journal of the 

[ron and Steel in 1901, make up the volume. The 

publication has been facilitated by the co-operation of the 

different authors, as well as by that of the six great French 
railway companies which have furnished liberal pecuniary 
assistance. A masterly abstract of the contents of the 
different papers has been furnished by Prof. H. Le Chatelier 
in an introductory essay on the fragility of steel, which 
adds considerably to the interest of the volume. The princi- 
pal methods of testing by shock on notched test pieces 
described are those of Messrs. Fremont and Le Blant, using 

a free falling tup; M. Charpy, a pendulum hammer; and 

Mr. Guilleret, a knife projecting from the rim of a rapidly 

rotating disc, the latter method being combined with a 

method of applying the Brinell test by a Belleville spring 

washer accumulator for either impact or continued pressure, 
which seems to be extremely handy and sufficiently accurate 
for practical purposes. A principal difficulty in the way 
of the general adoption of these tests is the great diversity 
of opinion as to the proper size and the depth and form of 
notch to be adopted in the test pieces, each author speci- 
fying a different size and shape ; but this, as pointed out by 
the editor, will no doubt be settled by agreement. We 
doubt, however, whether the tensile testing machine will 
shortly disappear as “ superannuated and insufficient,” 
as one of the more outspoken contributors seems to desire. 


SHORT NOTICES, 

The National Physical Laboratory: Collected Researches. 
Vol. I.—This, the first volume of collected researches under- 
taken at the National Physical Laboratory, contains a full 
account of the more important research work which has been 
done at Bushey House. The book contains the five following 
important researches :—‘‘ An Analysis of the Results from the 
Kew Magnetographs on ‘Quiet’ Days during the Eleven 
Years 1890 to 1900, with a Discussion of Certain Phenomena 
in the Absolute Observation,” by Charles Chree, Sc.D., LL.D.. 
F,R.S., Superintendent of the Observatory Department. “On 
the High Temperature Standards of the National Physical 
Laboratory,” ‘An Accountof a Comparison of Platinum Ther- 
mometersand Thermojunctions with the Gas Thermometer,”’ 
byJ. A. Harker. D.Sc. ‘On the Construction of Some Mercury 
Standards of Resistance, with a Determination of the Tempera- 
ture Coefficient of Resistance of Mercury,’’ by F. E. Smith, 
A.R.C.Se. ‘The Range of Solidification and the Critical 
Ranges of Iron-carbon Alloys,’’ by H. C. H. Carpenter, 
M.A., Ph.D., and F. E. Keeling, B.A. . ‘‘On the Resistance 
of Plane Surfaces in a Uniform Current of Air,’’ by T. E. 
Stanton, D.Sc., M. Inst. C.E. 

Civil Engineering. By T. Claxton Fidler, M. Inst. C.E. 
London: Methuen and Co., 36, Essex-street, W.C. Price 
2s, 6d.—This small book on civil engineering is not written 
from a technical standpoint, but is practically a short history 
of the profession intended for anyone who is interested in 
engineering. The book contains ten chapters. The first 
gives a short account of the origin of civil engineering in 
Britain, and is followed in Chapter II. by a brief account of 
the progress of British engineering. Chapter III. contains a 
plea for ‘‘ Engineering in Economics.’’ The following three 
chapters describe the life of an engineer. A short discussion 
on ‘ Science and Engineering’’ is also given. The ‘Past, 
Present, and Future’’ of the profession is dealt with in 
Chapter IX., and finally a short chapter is devoted to that 
part of the Charter of the Institution of Civil Engineers which 
relates to admission into the Institution. The text is accom- 
panied by several good photographs, illustrating the more 
important engineering undertakings. 





BOOKS RECEIVED. 

Der Eisen Beton wnd Seine Anwendung im Bauwesen. 
By Paul Christophe. Berlin: Verlag Tonindustrie-Zeitung. 
Price 35 marks, 

Modern Refrigerating Machinery. By WHans Lorenz, 
Thomas H. Pope, H. M. Haven, and F. W. Dean. London: 
Chapman and Hall, Limited. Price 17s. 

Civil Engineering. By Lieut.-Colonel G. J. Fiebeger, 
U.S. Army. London: Chapman and Hall, Limited. Price 
213. 

A Course in Practical Mathematics. By F. M. Saxelby, 
M.Sc., B.A. London: Longmans, Green and Co., 39, 
‘aternoster-row. Price 6s. 6d. 

Smithsonian Exploration in Alaska in 1904 in Search of 
Mammoth and other Fossil Remains. By A. G. Maddren. 
London: Wm. Wesley and Son, 28, Essex-street, Strand, W.C. 

National Engineering and Trade Lectures. By Ben H. 
Morgan. Vol. III. British Progress in Gas Works, Plants, 
and Machinery. By C. E. Brackenbury, A.M. Inst. C.E. 
London: Archibald Constable and Co., Limited, 16,St. James- 


NEW SOUTH WALES RAILWAYS. 


Ir is customary, in undertakings worked by the Govern- 
ment, that the publication of their reports are so late in 
appearing before the public that all interest in the results is 
lost. This cannot be said of the New South Wales Railways 
and Tramways, which is always promptly before the public, 
and this year has beaten its own record by being published 
within the month, after the close of the financial year, A 
marked change has been shown compared with the previous 
year with regard to the railways, the net result being an 
improvement of £314,396. In passenger and every class of 
goods traffic, excepting minerals, has there been a substan- 
tial increase in earnings, while the expenditure has been 
reduced by £66,793. 

New South Wales Railways still lead the Australian States 
in having the cheapest rates, and as the expenditure is 
closely watched, instead of having a large surplus profit, it is 
the people that have used the railways who have been 
benefited by the low rates charged. The -interest due ou the 
capital invested in railways, calculated at 3°582 per cent.— 
the average rate of interest on the State debt—amounts to 
£1,526,948, and the earnings, after paying working expenses, 
amounts to £1,491,869, being £35,079 short of the sum 
required to pay interest. Of the branch country lines that 
have been built for the opening up of the country, 34—repre- 
senting 1882 miles of line—do not meet the charges of 
working expenses and interest to the extent of £396,884. 

The Commissioners continue to keep the lines and rolling 
stock in efficient condition, and do not let any economies 
affect the up-kcep of the plant. During the year 161} miles 
of line have been completely renewed, and 249} miles of line 
have been lifted and re-ballasted. With regard to rolling 
stock, 21 engines have been rebuilt and reboilered, and 
10 new goods tender engines have replaced 18 old tank 
engines. Five coaching vehicles and 107 merchandise 
vehicles have replaced others worn out, the whole being 
charged to working expenses. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents. ) 


MAXIMUM BENDING MOMENTS. 


I have read the article you publish concerning the method of 
obtaining the position of maximum bending moment for moving 
loads, and the case of two three, and four loads has been discussed, 
together with the assumption that one cf the loads was the 
greatest. 

I am taking the liberty of sending you enclosed a general solu- 
tion of the problem for any number of loads, including the dis- 
tributed dead load, without any assumption whatever. 

Pe. Fate s 4 Ft Peat $1 Pr-1, Pn being any 
number of loads on a span /(Fig.1); a),a, . . @,@i+1 . 
an their distance apart; x the distance between the first load 
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Py and the left abutment and W the distributed dead load, the 
value of the reaction on left abutment is given by— 
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K being the constant 
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The bending moment under any load Pi is 
; W (x + Sia)? 
Mt = R(x + >i 2) hc | -—J 
J being a constant similar to K and equal to 
Po Sia + Pi Bia + Pi -2 (di-1+ 0: ) 
+ Pr - 1 ai 
Substituting in (2) for R its value from (1) we obtain— 
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differentiating 
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This differential equated to zero will give the value of ., for 
which the bending moment under load P; will be a maximum. 
This value is 
i K — S°P.z, 
4. e -- cep (8) 
W +23") 

If now we call 1 the distance between left abutment and the 
resultant of all the loads on span /—including dead load-—we get 
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Finally, substituting for x the value found in (4) 
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Adding (4) and (5), and dividing by 2 gives— 
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under load Pi, the centre of span is exactly half way b. 

load Pj and the resultant of all loads. . perros tage 
The value of that maximum bending moment is given by 
au, — 2 2cP + W)l+ 23%P. dia ~ 2KP 
a ee ere ce (6) 

We therefore have the following rule :— 

Being given the distributed dead load and a certain number of 
moving loads, the maximum bending moment under any load what- 
ever occurs when the centre of the span is midway between that 
load and the resultant ot all the loads on the span at tho time 
including the distributed dead load, that is tosay, compatible with 
the condition 

et Sra<l 

In many cases the effect of the dead load is very small, aud can 
9e neglected ;, if that is so, the graphic solution is by far thie most 
rapid, as by simply producing the sides of the funicular polygon 
see Fig. 2—it is possible instantly to find the resultant of any com. 
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bination of loads—loads 1 and 2, 2 and 3, orl, 2, and 3—and to 
place the centre of the span under consideration half way between 
that resultant and any of the loads—generally the greatest— 
expected to give the maximum bending moment, so that one. or at 
the most two, trials enable to obtain that maximum possible 
bending moment, while had the algebraic method been used a 
separate calculation would have been entailed for each of the loads 
suspected of giving the maximum bending moment. 

There can be no doubt that as soon as there are more than 
two loads the graphic solution is by far preferable. 

ANOTHER CORRESPONDENT, 


THE DYNAMICS OF SCREW PROPELLERS, 


S1r,—I have read with interest Professor Rh. H. Smith's article 
on ‘*The Dynamics of Screw Propellers” in your issue of the 
Ist inst., and I congratulate you on publishing an article which 
deals with the elementary theory of the propeller so clearly and 
logically. There is not much which is new in the article—this is 
said without disparagement ; I donot think that Professor Smith 
intended that there should be—but the subject is dealt with in a 
logical and scientific manner. So much fallacious matter has been 
written on the subject of screw propellers, that it is a pleasure to 
read an article which does not contain a fallacy. It would be well 
if all who attempt to discuss the screw propeller scientifically 
would first make sure that they understand this elementary 
theory, which is as firmly established as the law of the conserva- 
tion of energy. There is nothing mysterious about the general 
principle of the screw propeller. 

As Professor Smith points out, there are two losses with screw 
propellers. One is due to the absolute backward velocity which 
has to be given to the water. This loss must occur with every 
form of propulsion in which the propelling machine or device is 
carried by the ship, and employs no external agent except the 
water. It mnst, for example, occur with propulsion by a screw, 
paddle-wheel, or jet, but need not occur with propulsion by sails, 
or by a winch on board the ship winding in a rope attached to a 
fixed point external to the ship. This loss, therefore, cannot be 

revented with screw propulsion. It can, however, be diminished 
by increasing the mass of water driven backwards, and so being 
able to generate the same backward momentum—which is what is 
required—with a smaller generation of backward kinetic energy. 
This result can be attained by using larger propellers with a 
lower speed or finer pitch ; but, when a certain limit is passed, 
the reduction of the first loss is more than balanced by the 
augmentation of the second. Practical considerations also limit 
the size of the propeller, and consideration of the propelling engine 
influences the speed of rotation. 
‘The second loss consists in water being given absolute velocities 
other than directly opposite to the velocity of the ship. The 
kinetic energy so produced is, unless it can be converted, of no use 
in propelling the ship. This second loss it is impossible to prevent, 
or even to reduce to a low value, with an ordinary screw propeller; 
but it does not follow that it is impossible to reduce it to a low 
value with a propelling device of the general turbine type—using 
the word turbine in the wide sense as used by Professor Rateau to 
include windmills, centrifugal pumps, screw propellers, kc. This 
is the point emphasised by Professor Smith. There is great room 
for improvement in reducing this second loss, Can it be done by 
an ordinary screw propeller with guide vanes, or can it be done by 
adopting jet propulsion! Jet propulsion certainly has received 
much consideration by persons well qualified to appreciate its advan- 
tages, and yet has never been made a success. It may be, however, 
that it has never received a fair trial under favourable conditions. 
Attempts have been made to utilise the rotary velocity given to 
the water by a screw propeller. Ten or twelve years ago the Elbe 
Navigation Company tried, on some of its steamers, a propeller 
which was enclosed in a tubular casing, open at both front and 
rear. Fixed in this casing and behind the propeller were guide 
blades, whose purpose was to change the rotary motion of the 
water into rearward motion. The casing and the propeller boss 
were both cylindrical at the position of the le ogee blades, and 
both were conical and converging rearward of the blades, co that 
the water closed in behind the propeller boss and left the casing 
with a higher rearward velocity than it had when acted on by the 
propeller blades, * 
Mr. Parsons has proposed, if not tried, to utilise the rotary 
motion of the water rearward of the propeller blades to help to 
rotate the propeller shaft by placing vanes on a conical extension 
of the boss.* ; 7 
It is possible, is it not, that the phenomenon of ‘‘negative slip 
is caused by a utilisation of the rotary motion given to the water 
by a propeller? It will be generally admitted, I think, that 
“negative slip”—using the term in its usual sense of result and 
not cause—is not in itself harmful; but the conditions which pro- 
duce it are often antagonistic to economic propulsion. f 
The outer part of a propeller blade in many cases, if not in all 
cases, gives a greater rotary velocity to the water than the inner 
part, owing to its greater speed. The water has also a backward 
velocity relatively to the ship. It is not, I think, unreasonable to 
suppose that the prepeller leaves the water which has been acted 
on by the outer parts of its blades rotating and moving backward 
relatively to the ship, and that the circle of rotation gets reduced 
in diameter as the propeller leaves it, and the surrounding wall of 
water presses in, ‘The water is thus moving, as it were, along the 
thread of a conical screwed plug. If this is so, then, as water 
is practically incompressible, a little consideration will show that 
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which proves that at the position of maximum bending moment, 
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* “The Steam Turbine,” by R. M. Neilson, Third Edition, page 259. 
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ial nt of the velocity must increase rearwards at the 
the axial corthe rotary velocity. it will, therefore, be possible to 
es meuficient axial backward velocity to satisfy the conditions of 
Bet Sision without the propeller rotating at the speed that would 
poor eceasary to give what is called ‘‘no slip. ; } 
tras Jast part of my letter is merely a suggestion ; its correct- 
- does not affect the facts given in the first part of 


the lette R. M. Newson, 


r. 
Manchester, September llth, 





‘In the diagram of ‘‘ideal maximum efficiency” in the 
‘‘})ynamics of Screw Propellers” in your issue of 
P is printed inside the sign of the square root 


Sin, 
article upon the 
Ist September 


\ Oh inctead of the Greek p, viz., the density of water; and 
A lvertence on my own part, the radius of the larger 


also by ee nade 2 instead of 3, as it ought to be. 


1 to your correspondent ‘‘X, Y, Z ” of 8th September, I 


very far trom denying, or even doubting, the existence of 
vet itation,” or from saying that it is not useful, although not as 
direct driving pressure-difference. might suggest the ideal, 
t practically useless, experiment of attaching a rubber sheet to 
“ Peward surface of & propeller blade by cementing and riveting 
bs on round its edges and leaving some air between it and the steel 
ope As soon as cavitation is set up, this rnabber bag would 
ont Such swelling would alter the shape of the virtual 
certaee of the blade, and would constitute an obstructional dis- 
turbance in the motion of the blade through the water ; but as the 
experiment is ideal only, and not practical, we may neglect the 
sbange of s! ape and take the disturbance caused by it as nil. 
Now, of what use would the vaccum caused inside this bag be in 


driving the ship forward! If the propeller were motionless cnd 
the vacuum produced by an air oe on board connected bya 
sipo to the bag, its driving effect would quite obviously be “EPO ; 
Be whatever the rotary speed of the propeller, the driving effect 
of the vacuum would be no greater. But it is this cavitation 
yacuum that feeds the water in abendance to the propeller, aud 
Me provides ihe means of its doing its work ; so that the cavitation, 
in this way, iseminently useful, . f 
in reply to a ‘Superintendent Engineer,” I agree heartily with 


M. 
him in considering that ‘‘it is evident that 2 ; 
g 


is the same as 


Meo. but F must repudiate the imputation that I confound 


a ibrust with a quantity of energy, or the friction in a thrust 
block with the thrust on that block. If I were liable to such 
imbecilities I would not venture to write in THe ENGINEER. My 
article referred implicitly, if not explicitly, to the tine work of 
Froude, Thornycroft, and Rigg; and it was, in fact, the keen 
interest that the work of these and many others excited in me at 
various periods during the last thirty years that led me to venture 
to hope that | kpew enough of the subject to enable me to contri- 
bute some remarks in popular style, and yet possibly of technical 
and scientific utility. ROBERT H, SMITH, 
September 11th, 





Sir, —Professor Smith’s ‘‘ Dynamics of the Screw Propeller ” is 
apparently based on the assumption that the propeller blades 
push the water. As I maintain that with steady motion a blade 
cannot push free water, I consider his foundation is an absolutely 
unsound one. ‘This statement, at the first blush, may appear 
exceedingly foolish. If Professor Smith wi!l think over it a 
little, I hope he will see that it is not as silly as it looks. Only 
one of the correspondents on my paper seems to have considered 
this seriously: that was Mr, Claudio, and he gave a very neat, 
graphic proof that all the acceleration takes place in front of the 
propeller, Even Professor Smith himself says: ‘‘ The new velocity 
$ may be acquired long before the water... . reaches the blades,” 
and he even gives this as the explanation of the elusion of instan- 
taneous acceleration, in which I thoroughly agree with him, though 
Isay the velocity S must be acquired, &c. If he does not mean 
the same thing, then his explanation of the elusion has no sense 
initat all. His explanation would explain nothing. Therefore, 
an acceleration produced in front of the propeller = none is pro- 
duced behind = no reaction from this source. 

He says: ‘‘ The equation p + 4 pv = constant does not repre- 
sent any true law outside the limits of a steady stream flowing 
ina channel with fixed walls.” This is true or not according to 
how you define a ‘fixed wall.” He continues:—‘‘That is, with 
walls which can neither do any work nor have any work done on 
them.” As an illustration, he states that the only application of 
this formula is confined ‘‘to the case of flow through frictional 
channels,” This is most unfortunate, for—from his own definition 
—this is a case where it is ‘‘no trae law,” as he carefully tells us 
the water is aoing work onthe walls, But why all this confusion ? 
The law is true, and applies to all cases ‘‘ where the water is doing 
no work and is having no work done on it,” when the total energy 
—kinetic and potential—of the -water remains constant ; the 
velocity of the water may increase at the expense of the potentiai 
energy, and vice vers. This will, I think, comprise all cases, 
including the acceleration of the propeller race. 

In conclusion, there is only one possible way in which water can 
flow, viz, from a region of higher pressure to a region of lower 
pressure. Ina body of unconfined water, create a region of lower 
pressure, and water flows in from every side, spherically ; create a 
region of higher pressure, and water flows away, spherically, in 
every direction. 


S2ptember 13th. R. DE VILLAMIL. 





BALL LIGHTNING, 


Sir,—In the interesting speculative article on the subject of 
thunderstorms, which appears in your issue of September 8th, 
you refer to ball lightning as being a ‘‘ doubtful kind ” of electrical 
phenomena, ‘* the existence of which is supported by evidence 
only a little less frail than that which asserts that the sea serpent 
isa living reality.” Having in my own person experienced the 
effects of ball lightning, | trust you will accept my evidence as 
being not ‘‘a little,” but considerably ‘‘less frail” than that by 
which the existence of that maritime fantasy is supported. 

Tas incident—which to me was all but a serious accident—upon 
which my evidence of the existence of ball lightning is based 
occurred more than fifty years ago, and such was its character that 
it has indelibly impressed itself upon my memory. It occurred 
one Sunday, on a hot, sultry summer afternoon, in the year 1850. 
I was passing down the right-hand side of Buckingham Palace- 
road, Pimlico, on my way to Chelsea, when a sharp thunderstorm 
suddenly cameon, attended by aheavydownfallofrain. Not having 
an umbrella I took shelter in the porch of the Pimlico Dispensary, 
Which is situate at the corner of Buckingham Palace-road and 
E-cleston-street, and which is stillin existence. At this point are 
two cross roads, A lull in the heavy rainfall led me to look round 
to my right, towards Eccleston Bridge, to see if the storm was 
clearing off, At that moment I caw coming towards the earth, 
as nearly; as possible at an angle of 45 deg., a ball of 
fire, which exactly resembled a full moon, both in colour 
and appearance, save that the body in question was distinctly 
spherical, its apparent diameter being at first about 6in. It 
travelled rapidly down towards the house at the left-hand corner 
of Eccleston Bridge, the position of which was relatively diagonal 
with myself, This house kas been removed in connection with 
the Brighton Railway extension. The ball struck the honse near 
the top, there bursting and bringing down some 15ft. or 20ft. of a 
heavy moulded composite cornice, which fell with a crash into the 
area below. At the moment of impact the apparent diameter of 
the ball was about 18in., and it burst into vivid fan-like rays, 








radiating downwards at an angle of about 45 deg., the angles of 
incidence and refraction thus apparently coinciding. Upon the 
ball striking the house there was a moderately-loud report, but 
whether it was due to the bursting of the ball or the smashing of 
the cornice I am unable to say. It may have been a combination 
of both the bursting and the smashing, which would take place 
simultaneously. 

Such, then, was the effect of the burst upon the house ; next, as 
to its action on myself. The vivid fan-like rays, radiating earth- 
wards, and which were momentarily blinding, came straight acrors 
my chest, not with a sharp, percussive action, as might have been 
expected, but simply with a painless but very heavy momentary 

ressure, which produced a sensation of sickness and fainting, with 
oss of breath, for a few seconds. I attribute this to the liberated 
flash of lightning—for such it doubtless was—creating a vacuum 
around me, and thus partially exhausting my lungs of air, 
which process was on my part accompanied by the involuntary 
utterance of a sound similar to that emitted by a pavior when 
driving home a refractory granite sett. | cannot remember 
whether the flight of the ball was accompanied by thunder, for, on 
receiving the shock, [ felt momentarily dazed. The crash of the 
falling cornice brought the matron of the dispensary to the window, 
who, seeing me holding on to the porch, very kindly assisted me 
in, and administered a medicinal restorative, and detained me 
until I had fairly recovered from the effects of that which nature, 
especially human nature, so greatly-abhors, namely, a vacuum. 

Relating my experience to a small group of scientists a few years 
since, the opinion was expressed that that experience was unique. 
At the same time, it was suggested that, being apparently a mere 
youth at the time of the incident, my powers of observation 
were hardly to be trusted to form correct conclusions, considering 
the unusual character of the occurrence. Should such a thought 
cross your mind or the minds of any of your readers, I would reply 
—as I did then—that in 1850 I was in my twentieth year, pe I 
had then been five years in an. engineer's office in Westminster, 
besides which I was not unfamiliar with physical science. 

So far you have only my unsupported testimony as to the actual 
occurrence of ball lightning. Permit me, therefore, to add some 
independent corroborative evidence respecting this somewhat 
rare phenomena. About a year ago the doubt which you have 
expressed with regard to ball lightning was raised by the writer of 
an article in the Morning Post. In addition to the testimony 
which I bore at the time to the reality of its occurrence, a letter 
appeared from a Mr. Frank Oaten, of St. Albans, who stated that 
during a severe thunderstorm which had recently occurred there, 
a workman was struck by a fire-ball, and for two or three 
days lost the use of his side. The victim described the projectile 
as ‘‘a ball of white fire, as big as a football.” A letter also 
appeared from the Rev. J, Brooke Richardson, vicar of Holy 

rinity, Formby, in which he states that upon one occasion he was 
cycling during a thunderstorm, when a ball of fire, rather larger 
in a cricket ball, fell close to his cycle, but dissolved without 
report. Upon anotheroccasion, hestates thatduring a thunderstorm 
a ball of fire fell at Formby upon the roof of a house, where it 
exploded, and did considerable damage. 

I trust I have now satisfied you that the existence of ball 
lightning is less doubtful than that of that marine will-o’-the-wisp 
the sea serpent, Perry F. NuRSEY, 

Westminster, September 11th. 





THE DEMAND FOR ENGINEERS. 


Sin, —Under one of the largest and most successful of municipal 
undertakings, and one which employs close upon 2000 men, there 
are twelve engineering appointments, excluding those which 
require ability to direct large numbers of men. With one or two 
exceptions these appointments are now held by men who have been 
articled, either to engineers holding prominent official positions, or 
to leading engineering manufacturing firms, The average salary 
paid amounts to £130 each per annum, and yet this same munici- 
pality spends £20,000 per year on technical education and then 
does not pay to its engineers a living wage. How*far belowa 
living wage these salaries are may be judged when it is remembered 
that a commission of business men recently reported to the House 
of Commons that the salary of a postal clerk, which at present is 
fixed at £143 per annum, is quite inadequate for the duties per- 
formec, and insufficient to maintain the social position which these 
men should keep up, and recommended large and immediate 
increases. 

How the engineers on a much smaller salary exist is a marvel, 
considering their social position. 

September 6th. INTERESTED. 


Str,—Open confession is good for the soul, they say, and 
certainly the pluck ‘‘ Premium ’—ENGINEER, August 25th—shows 
in making his confession deserves some reward. Personally, if my 
father had had to pay a firm £100 per annum to let me work for 
them, and then after six years had had to pay down £3000 before 
this same firm would give me a job, I should keep it dark and not 
go about boasting of it. But, of course, six years as a premium 
pup is enough to deteriorate even a strong character. I must say, 
however, that what ‘‘ Premium ” has lost in natural reserve, he has 
gained in humour—though I fear that it isunconscious. ‘‘ That’s 
the sort of man we want in engineering, he says—referring either 
to himself or his fond parent—and, of course, he ought to know; 
and he then grows indignant at the idea of a man, who has not a 
father to put down £3000 for him, daring to hope ever to earn 
more than forty or fifty shillings a week, ‘‘God gi'e’s a good con- 
ceit of ourselves,” says the poet, but he also said, ‘‘ Would the guid 
God the giftie gi’e us, to see ourselves as ithers see us.” 

Don’t despair, ‘‘Premium,” you may be able to live it down. 
After twenty or thirty years even the effect of six years’ pupdom 
will lessen. But don’t write to THE ENGINEER insulting 90 per 
cent. of the profession of which you are a member (by purchase). 
This is a bit of disinterested advice from one who is 


September 11th. Not A LittLe TIN Gop ON WHEELS. 





Sir,—I think many of the difficulties besetting the engineer’s 
path are caused by the fascination which the profession of engi- 
neering has for boys in their teens. 

Take a typical case. A boy is brought up in a comfortable 
middle-class home. His parents have no influence in the engi- 
neering world, but the boy, after amusing himself with a model 
engine and watching the locomotives at a railway station, thinks 
he would like to ‘‘go in for engineering.” During his training as 
an apprentice, pupil, college student, or a combination of these, 
he may be asked what he is going to do at the end of his time. 
He answers that he hopes ‘‘ to get into something.” The ‘‘some- 
thing ” doesn’t turn up for a while perhaps, and when it does it is 
the kiad offer of some firm to employ him in their drawing-office 
at lower wages than the shop labourer obtains. This rate will, of 
course, rise in a year or two by two or three shillings, but he will 
have to show marked ability before he is paid on the same scale 
as a young journeyman moulder, patternmaker, or fitter. This 
youth may have left at the top of his school, securing many prizes. 

What is the remedy? I submit the following points:—(1) A 
much longer period of ‘‘trial” than is usually arranged for. 
(2) Greater personal interest to be taken by employers in the 
youths under their charge. (3) That the fact that sons of gentle- 
men without influence will not, at the expiration of their training, 
become ‘‘assistant works managers” or obtain “ positions of 
trust” at once should be dinned into the ears of all aspiring 
engineers. INTERESTED. 

September 11th, 





THE WITHAM ACCIDENT. 


Sir,—I can corroborate what you say about the ‘rocking and 
rolling” at speed on the section where the above accident occurred. 
On the 14th July last I travelled by the 135. p.m. express from 








Yarmouth to Liverpool-street. This is a non-stop run, doing 121 
miles in 24 hours, a through speed of just over 48 miles an hour, 
though allowing for slacks at bridges and junctions, no doubt 60 
miles an hour was often touched, and I do not hesitate to say that 
such speeds are not suited for that section. 

As regards the cause of the accident itself, this is put down as 
mysterious, though perhaps the Board of Trade inquiry may elicit 
at least a theory. My own experience suggests two probable causes 
—either that owing to suddenly increased oscillation a wheel flange 
struck the nose of the crossing and mounted; or there was a 
“breakaway” and a slight collision, causing buffer lock and 
mounting. Unless the gauge at nose of crossing was true, and 
check rail clearances correct—and they were five years old—a little 
extra oscillation might easily cause the first. It would be interesting 
to learn if crossing check rails have been renewed since the accident. 
Regarding the second suggestion, I have actual experience of such 
an accident, causing considerable damage and injury, though 
fortunately without fatal results. In the Witham case it is probable 
a coupling failed, and the shorter—front—half of the train checked 
up quicker, owing to the action of the automatic brakes, than the 
heavier—rear—half, which I understand had two slip coaches in its 
rear, on which the brakes would not act until applied by the guard. 
Failure of a coupling does not imply any carelessness of inspection, 
and the connecting of the side chains or safety couplings would in 
no way have saved the accident, I am more inclined to attribute 
the accident to a ‘‘ breakaway and collision” than to a faulty 
crossing and oscillation, as in the last case I do not think the last 
carriage of the front half of the train would have been derailed 
and upset, as actually happened ; the buffer si a that. 

. H. List. 

West Kensington, W., September 12th. 





HEAVY GOODS WAGONS. 


Sin,—Reading the article in your issue of July 14th on the 
development in the size of goods wagons, suggests my pointing 
out one great defect in heavy bogie wagons for use on sharp curves 
such as abound on South African lines. 

These heavy wagons are terribly destructive to the rails, because 
the bogies are not easily turned. In running round asharp curve, 
say on to a straight, the bogie has to be moved by the friction of 
the flange against the rail; if the bogie was easily moved this 
would not be great, but generally the box or body of the wagon is 
resting on the side plates, and frequently, owing to the twist, only 
resting on two; these plates are supposed to be greased, but are 
generally more or less dirty and rusty, consequently the power 
required is very great, and the flanges and rails and chairs suffer, 
the cast iron check chairs being broken by tens of thousands, 
Now, if the plates on the bogie were removed and replaced by, say, 
three rollers, about 3in. in diameter by 6in. long, under each body 
plate, the movement of the bogie would be effected easily, and 
enormous mischief prevented. 

Roller bearings for axles are said to be an improvement; roller 
bearings under heavy truck bodies are an absolute necessity. 

Natal, September 12th. PIONEER. 





THE LOUGHOR ACCIDENT. 


Sir,—I have just returned from the Continent, and in looking 
over some of the recent issues of THE ENGINEER [ notice in your 
issue of the 25th August a let‘cr signed ‘‘ Omega,” evidently 
written by a person who has not seen the coupling of the engine 
and is theorising from an entirely imaginary point of view. I 
have seen the engine, and know that the end of the broken 
coupling-rod could not possibly have struck either the ground or 
the footplate, unless one side of a triangle can be longer than the 
other two, and with regard to the stresses which would be set up 
in the broken rod when running at thirty miles an hour, the writer 
ignores the fact that the wheels were all locked by the application 
of the brake, and that they would therefore not be revolving at all. 

There is not the slightest doubt in my mind that the accident 
was caused by the breaking of the coupling-rod. 


September 7th. JAMES HOLDEN. 





A KNOTTY PROBLEM. 


Str,—Problems arising from the conception of conditions which 
could not exist do not seem calgulated to foster common sense, and 
the only mathematical solutions to these are necessarily absurdities. 
As you point out, absolute hardness is impossible. Surely also is 
the suggestion that a body during reversal of motion comes to 
rest for an infinitely short time, upon which hangs the catch of 
‘* A,B. C.’s” problem. 

Reversal of motion takes place at a point in time, and at a point 
of exchange of momentum, but does not represent a period in 
either. A point, as Euclid so clearly defines it, has no parts and 
no magnitude, so that a body, in reversing its motion at a point, 
does not stop during any period at all. Were it to stop during 
time, however infinitely short the period, the body must have lost 
its momentum, and could not restart itself. 

Whether the cannon ball and bullet were absolutely hard or not 
makes no difference to the fact that the impact would take place 
at a point in time, not during a period of time. 


Southampton. Cc. H.B. 





Srr,—I am quite willing to grant, with ‘‘Q.E.D.,” that a 
moving body can be assumed to stop for an infinitely short space 
of time at any point in its path. The bullet, at the point of 
impact, stops, we will suppose, for this infinitely short period of 
time, but in so doing is only accomplishing an action which, 
according to ‘‘Q.E D.,” the cannon ball is — at every point of 
its path. In common language, the cannon ball is moving all the 
time, hence the bullet is equally in constant motion. This hypo- 
thetical case, then, is a true example of a body which reverses its 
direction of motion without coming to a standstill. 

I quite agree with ‘‘Q.E.D.” that ‘“‘ mathematical conceptions 
are difficult tools to handle,” and I regret that his handlirg has 
not been sufficiently skilful to produce a more conclusive effect. 
To translate a simple aad clearly defined problem into the 
language of the calculus is no help towards a solution, as the 
above argument shows, A. B.C. 





RIGHT ANGLE TRIANGLES. 


Sir,—Your correspondent in THE ENGINEER of August 4th 
gives a table of right-ang'ed triangles with sides composed of 
exact numbers, and states that he has not been able to find an 
exact approximation for a triangle with two equal sides. It is not 
quite clear what is meant by an exact approximation, but as the 


the third side must be ly? the result 


when he obtains it may be somewhat startling. 1 once heard of a 
man who tried to get to the bottom of the value of 7 and went 
mad over the attempt. It is hoped that your correspondent will 
be satisfied with a value of \/2 to seven places of decimals, and 
accept the figures 10,000,000 and 14,142,136 as approximately 
representing the requirements, H. M. BAINEs. 


ratio of the equal sides 








Accorp1nG to a Board of Trade report issued this week, 
the total length of running track of the railways in the United 
Kingdom in 1904 was 37,900 miles, with 13,700 miles of sidiugs. 
The increase in the number of third-class passengers was rather 
greater in 1904 than in the previous year, but it was still small as 
compared with annual increases shown by returns for years 
previous to 1902. This falling off is attributed to increasing com- 
petition of tramways, the rate of increase in tramway passengers for 
each year since 1900 being proportionately much greater than the 
annual rate of increase in railway passengers for the same period. 
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COLONIAL WAGON 














WAGON 
IMPROVED STEAM WAGONS. 


ALTHOUGH it is desirable to enclose the working parts of 
steam wagons to protect them from dust and dirt, and to 
maintain an ample supply of lubricant for surfaces in friction, 


VIEW OF GEAR BCX 


it is not always simple to effect this ‘without sacrific’ng in 
some degree accessibility. The Yorkshire Patent Steam 
Wagon Company, Leeds, in the &-ton Colonial type of 
vehicle shown on this page, have succéeded in enclosing all 


| 


| 


| 
| 


| 
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WITH TRAILER 


the moving parts which run in oil, while retaining ease of 
access for adjustment or repairs. A swivel arrangement of 
the gearing and brackets has been provided, so that no cross 
stresses are thrown on the gears due to uneven roads. The 
amount of oil required for lubrication is comparatively small, 
lubricant being delivered to the moving parts byan oil pump. 
The boiler is of this firm’s standard pattern. It is built for 


| a working pressure of 175 lb. per square inch, on the locomo- 


| 
| 


| 
| 


| 
| 


| return tube. 


tive principle as regards the fire-box, but has two short 
barrels, and is fixed across the front of the wagon frame. 
Two sets of fire tubes connect the fire-box with the chambers 
at each end of the barrels, and return tubes convey the gases 
to another chamber at the base of the chimney. Instead of 
a steam blast pipe in the chimney the exhaust steam enters 
the two chambers formed in the smoke-box doors, where it is 
dried, and escapes through a series of small jets into each 
The heating surface for the 5-ton wagon is 
approximately 56 square feet, and the grate area 2} square 
feet. The engine is of the usual compound pattern, with 
outside cylinders, 4}in. and 74in. diameter by 74in. stroke, 
and the normal speed is 500 revolutions per minute. The 


| ratio of gearing is 5-5 to 1 and 8 to 1, and the working load 


| 


| 
| 


5 tons on the wagon itself and 2 tons on a trailer. 
The lower illustration shows the standard type of wagon, 


| fitted with a bolster on the body, to which is attached a two- 


wheeled pole trailer. This arrangement is well adapted for 
carrying long heavy logs of timber or steel girders, and is 
capable of working with lengths up to 50ft. The combination 
is such that the wagon is able to turn at right angles to the 
load, and thus the wagon and its load may be manipulated 
in a smaller space than that taken by horses with a similar 
oad, 








BELT DRIVING. 


An instructive paper was read recently by Mr. John Tullis, 


| on ‘* Belt Engineering,’’ before the Association of Engineers- 


in-Charge. Mr. Tullis’s remarks were confined to the more 
intricate modes of conveying power from a prime mover to a 


| driven pulley. A few opening remarks were made concern- 


| ing pulleys. 


| 


The author considers that all pulleys should be 
turned with the convexity true to the centre, and care should 
be taken, while turning the pulley, to see that no shoulder is 
left on either side of the centre of convexity. He gave an 
instance of an invisible shoulder taking charge to such 


—=== 
an extent that it removed the belt 5in. away from th 

convexity and held it there, no matter how ‘lack the Pond 
became. When the pulley was turned true, the q als 
bonne quite successful, ™ 

With regard to the convexity of the pulley, the , 

stated that it should never be greater then i, a =a 
whether the pulley is 10in. or 10ft. wide. In the case of sm i 
pulleys, ;4in. is considered quite sufficient. If these aa 

ditions are adhered to, it is claimed that every horse-powe, 
in the belt can be got out of it. It is-said to be impossible 
for a belt to take charge of its work when run on pulleys with 
high convexity, because the centre of the pulley goes throy h 
more air space than the sides do, and the leverage over A 
centre causes the sides of the belt to lift from the work, in 
fact, it is only the centre of the belt that gets a chance a 
lifting any of the load. The higher the speed of the pulle 

the greater the loss of power. y 

A word of advice is given concerning combination pulleys 
i.e., Where two or more pulleys are placed close together 
on the same shaft, to take the place of a single pulley in posj 
tions where the latter cannot be fitted. Under these condj. 
tions, the combination must be turned up in the form cf q 
single pulley, otherwise satisfactory results will not be 
obtained, 

Difficulty is frequently experienced when compound Pulleys 
are used, that is, when two or more pulleys are placed alongside 
each other on the same shaft, each pulley being connected by 
belting to another set of pulleys hung upon another shaft. Its 
extremely difficult to make the various belts the same length 
and it is also possible that the pulleys are not exactly the 
same diameter. Hence the belts do not travel in unison 
The tight belt will get the largest share of the power to carry, 
while dragging the slack belt along with it. The loss of 
power here is considerable. The author recommends com. 
pounding these belts, one on the topof the other. He claims 
that fully three times the power of belts running alongside 
each other, like ropes which pull one against the other 
is obtained. With a wide belt there is always, between the 
belt and pulley, a cushion of air which causes slipping. But 
with narrow belts air can find little lodgment, because 
the narrower face gets rid of it much more quickly owing 
to the greater compression. Some engineers say that this 
mode of driving can give no increase of power, because 
the outer belts have no pulley contact. The author 
considers that belts do not necessarily require pulley con. 
tact. Unless No.1 is overloaded with work it should mn 
about as fast as the pulley, but if it be out of condition, or 
overloaded, it will slip back somewhat from the load when 
struggling to lift it. Each belt has a travelling speed of its 
own. The outer belts cover a larger circumference than do 
the inner belts. No. 2 will run many feet faster per minute 
than No. 1 does, and this gain varies according to increase of 
diameter and belt speed, while No. 3 and No. 4 will each do 
a large share of the work. The outer belts are more powerful 
than the inner belts, because they are running on leather 
pulleys, while each gains in speed upon the lower belt, 
thereby preventing slip. 

The author next goes on to say a few words about flexible 
centre link belts. These, he states, when made concave to 
the form of the pulleys, give a very powerful drive. When 
running at speeds over 1800 per minute this class of belt 
will transmit 25 per cent. more power than a flat belt. 
Every inch of its face is put into contact with the face of the 
pulley. There are no cushions of air, and centrifugal force 
has no effect, no matter how high the speed may be, becauce 
the whole belt is an equalised mass of leather rings. 

Laminated belting can also be made to the shape of the 
pulley, in which case it is a trustworthy and powerful trans- 
mitter of power if run on pulleys over 3ft. in diameter. If 
run on smaller pulleys its life is said to be by no means long, 
as the side next the pulley soon becomes broken up from 
compression. A few remarks are made in the paper regard- 
ing belt dressing. Commercial lard, or a mixture of animal 
fat and fish oil, makes a good dressing, and is recommended. 
he author says ‘‘ make it to the consistency of soft lard and 
spread it over the face of the belt with a brush of the shoe- 
brush class.’’ Never use resin oil, it dries on the outside of 
the belt, preventing pulley contact. Never use mineral oil, 
it fires the fibres of the leather. Never use castor oil, as its 
power of penetration is too severe and soon rots leather. 
‘* Stick to fish oils and animal fat, which mean life for 
leather.’’ Finally, the author states that he has met with 
many cases where the belt gives forth a very unsteady 
motion which passes through the slack side like a thrash of 
running waves following each other. This motion carries an 
unsteady delivery of power to the machinery of the factory, 
where, while driving sensitive plant, this action of the belt 
is most objectionable, as it leads to the production of poor 
work. The trouble is said to lie mostly in the fact that tho 
engine is being fed by more steam on one end of the cylinder 
than the other, and this unequalled pressure builds up 
shock that is taken forward by the belt and passed on to the 
last machine. It has been noticed that these waves keep time 
with the beat of the valve. Numerous cases have been cured 
by adjusting the valve so as to pass an equalised feed of 
steam. When this was done the drive was quite steady, and 
it is further claimed that there was a saving of fuel. 








NAVAL ENGINEER APPOINTMENTS. 
Tue following appointments have been made at the Ac- 
miralty :— 
Kagineer Commanders.—W, T. Wiggins, G. Pascoe, J. A. Hi. 
Hicks, W. P. Chapman (lent), and J, H. Watson (lent), to the 
Vernon and Excellent, for T. and Hyd. Courses, 
Engineer Lieutenants.—T. P. Jackson, to the Aolus, on recom- 
missioning ; H. B. T. Cox, to the Venus; W. J. Kent, to the 
President, as Engineer Overseer Midland District ; H. R. Teed, 
to the Victory, for the Cochrane; W. J. Hambly, to the Pen- 
broke, for the Black Prince; A. St. J. O'Neill, A. R. Rice, A. J. 
Batler, E, J. Allen, H. V. Gordon, P. C. Minhinnick, W. J. 
Dixon, E. A. Archard, J. E. G. Canningham, and C. T. Morgan, 
to the Vernon and Excelient, for T. and Hyd. Courses, 
Engineer Sub-lieutenants.—G. W. Odam, A. Wild, L. P. Fowler, 
and J, F. Goldsmith, to the Vernon and Excellent, for T. and 
Hyd. Courses, 








TALLA REsERVOIR.— We er asked to say that the cable-way 
used in the construction of the dam for the Talla Reservoir of the 
Edinburgh Waterworks, of which a description appeared in our 
issue of September Ist, was designed and erected by John M. 
Henderson and Co, of Aberdeen. It had a clear span between 
supports of 1960ft., and was capable of dealing with a load of six 
tons, The cable-way has now been removed to the Pately Bridge 
Reservoir now being constructed by Mr. Best for the Bradford 





water supply. 
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STANDARD LEADING SCREWS.* 


(Concluded from page 250.) 
APPENDIX II. (continuued), 
Measurements of the Master Screw. 


MeASCREMENTS were made of the motion of the tool-holder (a) 
by means of end-gauges between a stop fixed to the bed of the 
machine and a stop fixed to the tool-holder, (b) by means of the 
“‘Jine” measures, one of which was suppo on the bed of the 


mach 


ine in line with the axis of the screw, and observed by a | 


| obtained by plotting the four sets of measurements shows that 


screws cut on the machine are accurate copies of the master screw 


| within the limits of accuracy of the avove method of measurement, 


APPENDIX IIL. 

NoTEes ON MANUFACTURE OF STANDARD LEADING SCREW-ADJUST- 
ING MACHINES AT THE WORKS OF MEs3sR8. ARMSTRONG, 
WHITWORTH AND Co., MANCHESTER. 

The principal parts of the machine were put in hand immedi- 

- after the completion of the detail drawings, September, 


} 


Particular care was taken to obtain specially sound castings for | 


to which the machine was subjected in the course of subsequent 
measurements made upon it no appreciable errors of alignment 
were discovered. 

After preliminary erection in the general erecting shop, the 
machine was re-erected and finally adjusted in the corner of the 
tool room of the works, removed so far as possible from the heavy 
machinery. 

The forgings from which the screws were made were of the 
following analysis :— 


ec. Mn. 8. P. Si 
No. 9631 0-43 0-53 0-022 0-025 0.09 
No, 9707 0-44 0-59 0-021 0-031 0-10 









































Fig. 1-ARMSTRONG-WHITWORTH LEADING SCREW ADJUSTING MACHINE 


micrometer microscope fixed to the fool-holder, as shown in 
Fig. 3. 

The measurements were, in the first instance, taken without a 
compensating bar. It was found that the two methods of measure- 
ments gave values consistent to less than 0-000lin. The screw 
was found to be 0-0002in. short over the whole length, and at no 
point was the error greater than this. A compensating bar was 
now introduced and adjusted. The error over the whole length 
was reduced to below 0-000lin. Within the limits of error of 
measurement the screw as compensated may be said to be practi- 
cally correct. 

In Table IT. the corrections to the screw at each jin. are given. 
In the second and third columns are given the measurements of 
the uncompensated screw by both methods of measurement, and 
in the fourth column the measurements of the screw as compen- 
sated. 

Measurement of screws cut on the machine. —Though the only really 
satisfactory course is to measare the motion of the slide rest of the 
lathe on which the screw is ultimately mounted, it was considered 
advisable to take some measurements on the screw before it was 
moved from the machine. To effect this the following method was 




















Fig. 2 


adopted for comparing the screw with the master screw of the 
machine—see Fig. 2, A is a piece of }in. square brass rod to 
which is secured the stiff spring B, At the end of this spring is 
fixed a small platinum-iridium point C, and to A is attached the 
electric terminal D. A is held in the tool-holder, but is insulated 
from it by strips of ebonite. The Leclanché cell E and the bell 
F are connected as shown in the figure. The bell circuit is only 
complete when C is in contact with the screwS. S is disconnected 
from the master screw, and by means of the hand micrometer 
wheel the tool-holder is moved until C will enter between the first 
and second thread. The wheel is then slowly turned till the bell 
shows C to be in contact with the screw. The circuit is broken by 
turning the hand wheel in the reverse direction, A is withdrawn by 
the hand wheel at the slide rest, and the micrometer wheel is 
turned until C will enter between the second and third thread, 
A is then replaced to the same position as before, and the opera- 
tion is repeated, and so on along the whole screw. If S is an 
accurate copy of the compensated master screw, the readings on 
the micrometer wheel at the successive contacts should all be the 
same. The measurements are repeated along four lines along the 
Screw, separated from each other by 90 deg. The mean curve 
* Reprinted by permissi 








of H.M. Stati 'y Office. 


° | slides and fixed bearings, an 


the various parts of the machine, and after the first cut had been 
taken over the machined surfaces of these, they were allowed to 
stand for some months, so as to relieve themselves of any temporary 
strains before the finishing cuts were taken. Special precautions 


TABLE Il.—Corvections to Master Screw No, 2. 
Unit, 0-000lin. 














After 

a Before compensation. compensation. 
End measures. Microscope. Microscope. 

0 + 0-0 0-0 + 0-0 
0-5 0-2 + 0-2 
1 ~ 0-2 - 0-7 + O-1 
1-5 - 9-2 - 0-0 
2 + O-1 - 0-5 - 0-0 
2-5 - 0-6 + 0-2 
8 - 0-4 0:7 - 01 
8:5 0-9 + 0-5 
4 0-2 1-2 + 0-2 
4-5 0-8 + 0-3 
5 0-8 1-2 + 0-0 
5-5 0-9 t 0-0 
6 - 0-5 - 0-8 - 0-2 
6- - 1-1 - 0-1 
7 0-4 - 0-9 - 0-1 
7.5 - 1-0 +. 0-2 
8 + 0-5 - 0-6 + 0-2 
8-5 - 0-6 = .@4 
9 + 0-0 0-6 + 0-6 
9-5 - 0-4 - 0-2 
10 + 0-2 0-3 + 0-2 
10-5 - 0-2 + 0-0 
ll 0-9 0-4 + 0-2 
11-5 0-5 + O-1 
12 1-0 0-1 + 0-2 
12-5 0-4 + 0-5 
13 1-2 + 0-3 + 0-8 
13-5 t 0-0 + 0-9 
14 + 0-8 + 0-0 + 0-8 
14*5 + O-1 + 0-6 
15 - 0-6 + 0-8 + 0-8 
15-5 + 0-4 + 0-9 
16 1-1 + 0-6 | + 0-9 
16-5 + 0-8 + 1-0 
17 0-5 + 0-2 + 0-5 
17-5 + 0-1 + 0-8 
18 0-1 + 0-2 | + 0-6 
18-5 + 0-3 | + 0-6 
19 0-4 + 0-0 | + 0-9 
19-5 + 0-1 + 0-9 
20 + 0-7 + 0-0 | + 0-9 
20-5 + 0-8 + 1-1 
21 + 0-6 + 0-1 + 1-0 
21-5 + 0-3 + 0-4 
22 + 0-6 + O-1 + 0-4 
22-5 + 0-5 + 0-5 
23 1-1 + 0-6 + 0-5 
28-5 + 0-5 + 0-8 
24 + 14 + 0-7 + 0-7 
24-5 + 0-6 + 0-7 
25 1 4.4 + 0-9 + 1-3 
25-5 + 0-4 + 1-0 
26 + 1.2 | + 0-5 + 0-7 
26-5 + 0-8 + 0-5 
27 L 0-6 0-6 + 0-6 
27-5 + 0-2 + 0-4 
28 + 1-2 + 0-8 + 0-0 
28-5 + 0-0 - 01 
29 + 0-4 + 0-1 - 0-2 
29.5 - 0-1 + 0-0 
80 ~ ¢.8 + 0-1 - 0-1 
30-5 + 0-8 + 0-0 
81 - 0-1 — 0-2 t+ 0-0 
81-5 - 0-1 + 0-2 
82 - 0-2 - 0-7 + 0-3 
32-5 - 0-5 + 0-3 
83 - 0-4 - 0:8 + 0-5 
38-5 a Sey + 0-6 
84 - 0-8 - 1-4 + 0-6 
84-5 — 1-9 + 0-5 
35 - 155 - 18 + 0-5 
85-5 - 2-1 + 0-6 
86 | - 2-0 - 2-4 + 0-6 


where it is - the screw is too short. 


The mechanical tests taken after annealing showed :— 


Yield. Breaking. Elongation per cent. 
Tons per square inch. in Zin. 
oe. GE 
No. 9707 19-0 re 


The first screw m>unted in the machine was cut from the most 
accurate portion of the leading screw on the lathe reserved for the 
best work, and known to be particularly accurate. 


TABLE II1.—Corrections to S.L.C. Gauges. 





Gauge. Gauge. 

—— — Correction. Correction. 

Length. No. Length. No. 

in in 

36 _ + 0-50 7 I 0-12 
24 0-07 6 I 0-31 
12 I 20-56 6 If 0-29- 
12 II + 0-49 5 I 0-20 
12 Ii - 0-23 4 I 0-37 
11 I - 0-29 4 Il + Q-42 
10 I ~ 0-06 4 Ill 0-44 
9 I - 0-20 3 I 0-32 
9 If 0-13 3 Il + 0-40 
’ lll - 0-26 2 I 0-01 
9 IV 0-41 2 II + 0-87 
8 I 0-20 1 I + 0-47 
8 Il - 0-12 1 ll + 0-87 
8 If + 0-53 





This screw was mounted in the machine and preliminary 
examination of its accuracy made in August, 1902, As the 





























Fig. 3 


| machine was finally required for use upon screws 36in. long, and 


Nors.— Where the sign is + the screw, measured from 0, is too long; | 


| 


the nut was l4in. long, it was necessary for the master screw to 
be 50in, long, and for the ‘first’ screw from which the master screw 
was to be generated to be at least 64in. long. As a matter of fact, 
to allow of clearance, this screw was made 67in. long. 

The first measurements indicated an inaccuracy of 0-0008in, in 
the full travel—53in.—of the screw, but local measurements of 
—— revolutions at each third inch showed inconsistencies. 

his led to investigations as to the best method of rotating such a 
heavy screw moving so substantial a slide through any desired 
distance so as to obtain consistent results. 

At first the divided wheel on the end of the screw was moved up 
to a stop, but, owing to the shock in the parts, it was not found 
possible to repeat measurements accurately when so doing. 
Finally, a 36in. wheel with 500 divisions was fitted and tested with 
its vernier for accuracy for reading up to 0-000lin. travel, but this 


were taken to ensure eigen | of alignment in the boring of the | was not used as a means of measurement, but only as an accurate 


selected surface plates were used in | indicator of any chosen position, and it was found best to move 


| the final scraping, with the result that during the repeated tests | this wheel by means of a long, light wooden lever as slowly and 
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uniformly as possible until the required divisions on its scale were 
reached 


In the early stages of experiment some inaccuracies in repetition 
were found, due to slight wear on the nut, in spite of its large 
bearing surface and careful construction ; but after the threads of 
the screw had been relieved at the roots to facilitate escape of grit, 
&c., from the bearing surfaces, this trouble ceased. 

The effect of the lubricant was also very noticeable, and after 
experience of it was gained, measurements were taken only after 
the nut had been run up and down the screw several times after 
lubrication. 

Experiments were also made with a counterweight hung from a 
guide pulley supported independently of the machine, co as to 
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Meantime, when all these points were being attended to, the 
first correcting bar was in hand, and these experiments occupied 
the whole of the last quarter of 1903, and still observations at 
different times were not thoroughly satisfactory. 

Vibrations unavoidable in the situation of the machine Em 
allowed for, and every possible aga being taken to shield | 
the more sensitive parts from the influence of the variations of | 
temperature due to the observers’ movements, still allowed un- 
accountable discrepancies. In January, 1903, however, it was | 
found that a drain passing under one end of the foundation into | 
which some steam was escaping created objectionable local varia- | 
tions in temperature. Removal of this delayed observations from | 
the beginning of 1903 until March 2ad, and during March and | 
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Fig. 4—NUT SADDLE—DETAILS 


ensure contact on the faces of the threads of the nut and screw, 
but no advantage was found from its use. 

In spite of sundry alterations from the original design, entirely 
satisfactory observations were never obtained from the independent 
slide placed over the screw for carrying the microscope over a 
fixed scale. This was partly due to the overhung connection and 
number of bearing surfaces between the original and final motion 
observed. The difficulty with this slide was increased owing to 
none of the existing scales available being suitable for use on the 
machine. The result was that finally greater dependence was 
placed upon the readings taken from end-measure gauges laid upon 
the bed of the machine. 


© ‘Tue Enctneer" ~ 
Fig. 5-NUT SADDLE 


With these also it was found that in order to surpass the degree | 
of accuracy obtained in the initial screw by the construction of a | 
correcting bar for a more accurate generation, the utmost pre- | 
cautions had to be taken. } 

A special set of end-measure gauges was rant and after it 
had been found insufficient to take readings from these when placed 
simply on one side of the bed in the most convenient position, 
somewhat below the axis of the screw, all records were taken for each 
position of the screw as the mean of observation from the gauges when 


equal distances on each side of it. Mach observation was checked 
by means of the cylindrical gravity piece by two observers, and 


was in all cases taken by means of the small micrometer head | morning and afternoon of the same day, each comprisi 
} individual measurements, . ; beained 


attached to the saddle, 


of the machine in a special chamber, with the maximum precau- | 
| tions for maintainin, 

from vibration, was 
placed in supports at the same heightastbeaxis of the screw, and at . tory, March, 1905. 


April, 1903, repeated adjustments of the. correcting bar and | 
observations of its effect on the travel of the saddle at successive | 
points after these adjustments and final easing off between the | 
observed points throughout its whole length allowed the first | 
corrected screw to be completed in the machine May 19th, 1903. | 
Observations taken from this screw showed it to be of a| 
materially higher degree of accuracy than previously obtained, but | 
the discrepancies still obtained between the observations obtained | 
from the end-measure gauges used and the scale measurements 
available pointed to the necessity for special verification of all 
these. Owing to various causes entirely unconnected with the 
work upon the machine itself, progress on which was practically 
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considerably in excess of what it was originally hoped for, and for 
which the preparations were designed ; hence many of the delays 
described might have been avoided but for the fact that increased 
accuracy was found to be obtainable and was considered desirable, 


APPENDIX IV. 


DETAILS OF STANDARD LEADING SCREW-ADJUSTING MACHU, 
The views in Fig. 1 are from photographs taken at the maker's 


works, 
A = The bed-plate, 
B = The underframe resting on the bed-plate at three points 
of support, 
Tite bed of the machi b 
e of the machine proper, on the upper surfave of 
which are the slides, " ” 
Attachment between this and the underframe, 
The generating master screw. 
The screw under adjustment. 
The central bearing for the master screw and the crew 
* under adjustment, coupled in tandem. 
The saddle carrying the nut and correcting mechanism, 
End of nut, 
Back of saddle carrying the nut from which the com- 
pensating arm projects. 
Correcting bar, the height of which determines the 
angle through which the nut is adjusted at any 
part of the screw. ° 


Bolts rigidly connecting the saddle containing the nut 
and that carryi 1 


ing Se cutting tool. 
The saddle carrying the cutting tool. 
> The slide on this saddle to which the tool is clamped, 
. The belt pulley for driving the machine. 
The Clements’ drive for securing. 
The independence of centering of drive and master 
screw, 
The — for carrying scale over which the microscope 
slides, 
= Slide carrying microscope moved by saddle. 
= Microscope. 
and X = Micrometer abutment. 
= Gauge for measuring movement of saddle. 
Divided wheel for rotating screws by hand. 
5, and 6 are reproduced from working drawing cf the 
1 parts of the machine, 


SAT Beas 9a 
Hey Non un 


J 








LAUNCHES AND TRIAL TRIPS. 


HJorTHOLM, single deck screw steamer; built by, Wood, 
Skinner and Co., Limited; to the order of, Dampskibsselskab 
Steam ; engines, triple-expansion, 19in., 3lin., 5lin. by 33in., 
pressure 170 lb.; constructed by, North-Eastern Marine Enginoer- 
ing Company ; the trip was quite satisfactory ; trial trip, Sep- 
tember Ist, 

APOLLO, steel screw steamer ; built by, Furness, Witby and Co., 
Limited ; to the order of, Messrs. Harris and Dixon, Limited ; 
dimensions, 350ft. long ; — triple-expansion, 24in., 3¥in., 
66in, by 45in., pressure 180 1b.; constructed by, Richardsons, 
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Fig. B—TOOL SADDLE 


entirely suspended in consequence, this verification was not 
completed, and a satisfactory basis for final measurement and | 
adjustment was not obtained until February, 1904. | 

After this the experience previously obtained enabled rapid 
popes to be made, and the machine with a corrected screw, | 
probably as accurate as could be made prior to the establishment | 


g uniformity of temperature and freedom 
orwarded to tho National Physical Labora- 


During the experiments al Manchester sume 100 separate sets of | 


108 | 


The accuracy finally o! 


was | pressure 2001b.; construc 


Westgarth and Co.; a mean speed of 12} knots was attained ; trial 
trip, September Ist, 


ELuerRay, steel screw collier; built by, Blyth Shipbuilding 


Company ; to the order of, Messrs, Sharp and Co., Newcastle ; 
dimensions, 239ft, 
expansion, 19in., 
Eastern Marine Engineering Company; a good speed on the 
measured mile was attained ; trial trip, September 2nd. 


engines, triple- 


83ft. 6in. by 17ft. 3in.; 
by, North- 


n,, 5Slin. by 36in.; construc 


31i 


Santa Cxvz, steamship ; built by, Swan, Hunter and Wigham 


Richardson, Limited ; to the order of, the Hamburg-Sudamen- 
vbservations were recorded, many including a series taken both | kanische Dampfschiffabrtgesellechaft ; dimensions , 405ft., 50ft, 3in. 
by 31ft.; engines, triple-expansion, 254in., 48iu., 74in. by 


48in,, 
by, Wallsend Slipway and Engineer: 
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ing Company ; @ mean speed of 134 knots was attained ; trial trip, 
September 5th. 

CralcVAR, steel screw steamer; built by, David and William 
Henderson and Co., Limited ; to the order of, Messrs. Biggart and 
Fulton; dimensions, 380ft., 50ft. by 28ft. 8in.; engines, triple- 
expansion, 25in. 4lin., 67in. by 48in., pressure 1801b.; constructed 
py, builders ; launch, September 4th. 


CoyveT, ISLE OF MAN, steam fleeters ; built by, Earle’s Ship- 
building and Engineering Company ; to the order of, Hull Steam 
Fishing and Ice Company ; dimensions, 108ft. 4in., 21ft. 6in., by 
11ft. 6in.; engines, triple-expansion, 10in. 17in., 28in. by 22in., 
pressure 185 lb.; launches, September 2nd and 5th, 


Domina, steel screw steamer; built by, Messrs. W. Gray and 
Co,, Limited ; to the order of, Messrs. Maclay and Mclntyre, 
Glasgow ; dimensions, 342ft., 40ft. 6in. by 24ft. 9in. ; to carry, 
cargo; engines, triple-expansion, 24in., 38in., and 64in. by 42in., 
pressure 180 lb. ; constructed by, builders; a speed of 12 knots 
was maintained ; trial trip, September 6th. 


RAMAZAN, steel screw steamer ; built by, R. Craggs and Sons, 
Limited ; to the order of, Messrs. Henry Fernie and Sons, Liver- 

|; engines, triple-expansion, 24in., 40in., 66in. by 45in., 
pressure 1801b.; constructed by, Blair and Co., Limited; an 
average speed of 12knotsover a 10-knot course ; trial trip, Sep- 
tember 9th. 

ARENSBURG, steamer; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, the Deutsche Dampfschiff- 
fahrts Gesellschaft ‘“‘ Hansa”; dimensions, 400ft., 51ft. Qin.; 
engines, four-crank quadruple-expansion, pressure 215 lb.; con- 
structed by, builders ; the trip was entirely successful ; trial trip, 
September 12th, 


Sir ALFRED, steel sectional pontoon dock; built by, Swan, 
Huater and Wigham Richardson, Limited ; to the order of, the 
Nigerian Dry Dock and Engineering Company ; dimensions, the 
dock can take a vessel 250ft. long, and can lift 2700 tons ; launch, 
September 11th. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own correspondent.) 


ENGINEERS this week in the Midlands are pleased to note a con- 
tinuance of the trade improvement, and have been able in several 
departments to add some satisfactory contracts to the work pre- 
viously in hand, This isthe case both as regards mechanical 
engineers, and also electrical engineers and motor car builders. 
More activity than recently also prevails in the heavy ironfoundry 
industries, 

Hydraulic engineers are well occupied with the construction 
of pumps, artesian well apparatus, turbines, and other irriga- 
tion and water supply appliances. The makers of. rolling stock 
are very busy. Some excellent orders for railway trucks and 
wagons have lately been received. Some good orders for portable 
engines for agricultural purposes have recently come to hand from 
South America, but with some of the other leading markets business 
in this branch continues below normal, Implement and machinery 
manufacturers have done well recently in harvesting requirements, 
and have also experienced a good demand of late from the 
principal European countries. 

In the steel trade activity characterises operations at the works, 
which are busily engaged upon orders lately booked. There has 
been a large inquiry of late for angles. Girder plates at £6 to 
£6 5s. are also insatisfactory call. ‘There isan encouraging inquiry 
for steel bars from engineers and other consumers, and producers 
do not experience much difficulty in obtaining £6 to £6 5s. for 
them. Boilermakers are busier than for some time past, whilst the 
parcels of steel boiler plates which are being sent to them are 
getting larger, nor is the reluctance, which some time ago was 
noticeable, to give £7 to £7 10s., anything like as marked as it was. 
The increased call for semi-finished steel continues, and makers 
are insisting upon better rates in order to recoup themselves for 
the greater costs of production, from £4 10s. to £4 15s. being now 
the general quotation, 

In the manufactured iron trade there is a disposition to purchase 
more freely than for a considerable time past. It is believed that 
a large quantity of work still remains to be given out, and it is felt 
that it would be a pity if the placing of these additional orders was 
interfered with by a too rapid advance in values, More official 
advances than have as yet taken place will, however, doubtless 
come if the trade revival continues. The marked bar firms adhere 
to their £8 quotation as the basis price at the time of writing, 
though an early upward movement would not be surprising. The 
£8 basis has been maintained since January, 14th, 1904, a period 
of almost one year and nine months, Previous to that the price 
had stood at £8 10s, for almost three years, The demand for 
engineering purposes continues very satisfactory. 

With regard to unmarked bars, there isa good deal of variety 
in quotations, which range from £5 17s. 6d. to £6, the recent mini- 
mum quotation of £5 15s, having been considerably exceeded in 
actual transactions. Galvanised corrugated sheets are quoted £11 
to £11 10s, f.0.b, Liverpool, with a good foreign demand. The 
trade so far this year has reached nearly 62,000 tons, valued atthe 
excellent total of over three millions sterling, which is a consider- 
able advance over either of the last two years. Local firms are 
especially pleased with the way in which the demand from the 
Argentine Republic has grown, the eight months’ totals for the 
past three years having risen from 22,000 tons to 32,000 tons, and 
now to 42,000 tons. The trade with this market alone this year 
has been worth £458,000, Other markets which have bought better 
than they did a year ago have been Japan, Portuguese East Africa, 
Chili, and Canada. Plain black sheets are quoted £6 to £7 5s., 
with a good demand. Hoopiron is quoted £7, about 23,000 tons 
having gone abroad since January, of which rather more than one- 
third may be credited to India. There is an improving call for 
gas strip at £6 2s, 6d. 

The trade improvement in pig iron is proceeding steadily. It 
seems to be the general opinion among traders that the long period 
of trade depression, which has now lasted some two years, is 
giving way to a better state of things, and the belief is prevalent 
that the winter and spring will be periods of revived demand and 
values, Pig iron quotations have gone up further, and each week 
now sees a few points added, South Staffordshire cinder forge 
pig iron is being quoted 45s., which is 2s. above the quotation 
lately —_ and part mines are 46s, 6d. to 48s. Demand is better 
in these ordinary and medium qualities than for superior descrip- 
tions, Cinder forge pig iron is still, however, 5s. below what it 
was in the better times of three years ago, and part mines are 7s, 
below that time, so there is plenty of leeway to be made up before 
the ground lost in the interval is regained. All mine ordinary has 
been quoted this week at 55s. to 60s., which is 5s, less than this 
time last year, and all mine best is 65s. to 80s., while cold blast is 
95s, to 1003., with a limited inquiry. Sellers of Midland descrip- 
tions — their furnaces well engaged, and state that orders are 
in hand in some cases for a couple of months or more ahead. 
Under these circumstances Northamptons are quoted at 43s, 6d. to 
43s, 6d., and Derbyshires 45s. 6d. to 463, 6d. or 47s. 

The Light Railway Commissioners have submitted to the Board 
of Trade for confirmation under the Light Railways Act, 1896, an 
order made by them aan ariromy 4 the working of certain branch 
lines of the North Staffordshire Railway as light railways, An 
objections to the confirmation of the order must be lodged wit 
the Board on or before Octobor 7th, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The recent heavy buying in pig iron in this district 
has already made a very sensible impression, and prices have again 
advanced, in some instances rather sharply. Towards the close 
of last week buyers held off somewhat, but the attendance on the 
Iron Change on Tuesday was good, and the buoyancy reported 
from other large centres was perceptible. There has been a large 
inquiry for steel plates, which have been advanced, and makers 
are not inclined to commit themselves to further engagements 
except at full rates, At a meeting of finished ironmakers 
held on Tuesday bars were advanced 53, per ton, and it was 
reported that sales of 8000 tons and 5000 tons had been made 
during the past few days by two Lancashire firms. It is evident 
that, with improvement in the American iron trade and the con- 
clusion of peace in the Far East, we are on the eve of a prosperous 
time for a long period. In the textile industry there continues a 
strong d d for inery, and several new factories are being 
projected in Lancashire. Whether this multiplication will be for 
the benefit of the cotton industry in the long run is questioned in 
certain quarters, but in spite of obstructive tariffs, figures show 
wonderful expansion of our foreign trade, and with increased pur- 
chasing power at home there is every element of permanence 
apparent. Machine toolmakers report a better business, and 
there are larger inquiries from tire makers and other dealers 
in miscellaneous makes of iron which have not been in 
evidence for a long time past. In pig iron, Lincolnshire 
was officially advanced 1s. per ton for all makes on 
Saturday. Hematite, both East and West Coast, has advanced 
fully 2s., and locally there is a strong inquiry. Scotch is about 
6d. dearer, while Staffordshire is unchanged. Derbyshire, 
both forge and foundry, is scarce and about ls. dearer. Mer- 
chants report a difficulty in getting delivery, especially of forge 
iron. Lancashire remains nominally at 54s. for No. 3 foundry, 
and other ordinary quotations are as follow :—Lincolnshire No. 3 
foundry, 51s. 6d.; Derbyshire, 54s. to 54s. 6d.; Staffordshire, 51s.; 
Middlesbrough, 57s. to 57s. 4d. Scotch: Gartsherrie, 57s. to 
57s. 3d.; Glengarnock, 55s, to 55s, 6d.; Eglinton, 55s, to 55s, 3d.; 
Dalmellington, 54s. 6d., delivered Manchester. For delivery Hey- 
sham: Gartsherrie, 54s. 9d. to 55s.; Glengarnock, 53s, to 53s. 3d.; 
Ezlinton, 52s. 94. to 53s.; East Coast hematite, 58s. to 58s. 6d.; 
West Coast, 60s. to 60s. 6d. f.o.t. Forge iron: Lincolnshire, 
49s, 2d.; Derbyshire. nominal, Finished iron: Crown bars, 
£6 5s.; hoops, £7 2s. 6d. to £7 5s.; sheets, £7 5s. to £7 10s. Steel 
products: Boiler plates, £7 23. 6d.; common plates for tank, 
girder, and bridge work, £6 7s. 6d. to £610s.; bars, £6 5s. to 
£6 10s.; English billets, £4 10s., and foreign, £4 7s. 6d., delivered 
Manchester. Raw copper, tin, &c., were dearer, but copper sheets 
have declined to £83 per ton, as against £86 last week. Tubes, 
both copper and brass, are to some extent nominal in price, but 
at the reduction a good business has been done here in most of 
these articles, Seamless copper tubes, 10}d.; brazed, 10d. to 
10}d.; brass tubes, 8d. to 84d.; condenser, 9d. to 9}d.; brazed 
brass, 9}d. to 9#d.; rolled brass, 73d. to 7?d.; brass wire, 73d. to 
74d.; brass sheets, 8d. to 8}d. per lb. 

The attendance on the Coal Exchange on Tuesday was fairly 
good, and better business was reported generally. Demand for 
house and manufacturing coal was improved, while slack is scarce 
and firm. Shipping demand was a shade quieter. Owing to the 
Pemberton strike, which still continues, a number of the collieries 
in East Lancashire have gone on full time after a long period of 
depression. There is little or no change to report in quotations, 
which are as follows :—Best coal for domestic purposes, 13s. to 14s. ; 
seconds, 12s, to 13s.; common, 93. to 10s.; steam and forge coal, 
best, 8s. 3d. to 8s, 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; 
slack, 7s. to 7s. 6d.; medium, 6s. to6s, 9d.; common, 5s. to 5s. 9d. 
at the pit. Screened coal, 9s. 9d. to 10s.; unscreened, 9s, 3d. to 
9s, 6d., delivered Manchester Ship Canal. 

The winter session of the Jubilee year of the Manchester Engi- 
neers’ Association will be opened on the 14th October with a 
conversazione at the Manchester Technological School. 

Barrow.—The hematite pig iron trade has shown further 
improvement this week, and sales have been more freely made. 
The demand has especially improved on speculative account, and 
some business has been done which it is expected will result in 
increasing the stocks on hand. Warrant stocks, however, have 
remained steady at 21,869 tons on the week ; but sales have been 
made which it is certain will lead to increases, At the same time 
it is known that considerable purchases have been made on con- 
sumptive account, and the makers are now very busily employed, 
and are fairly well sold forward. Another furnace has been 
lighted at Workington, and a second at the same place will go into 
blast shortly ; while at other works in the district increased pro- 
duction is being arranged for. There are now thirty-two furnaces 
in blast, one of which is on charcoal iron, for which the demand is 
briskly maintained, and two are on spiegelei It is proposed 
to put a furnace on ferro-manganese at Workington in about three 
months. No trade is being done in forge or foundry iron, as prices 
are too high. 

Iron ore is steadier at 9s. 6d. per ton net at mines for good 
average sorts, while Spanish ores are at 14s, 6d. net at West 
Coast ports, 

Business in the steel trade is improving, and the trade doing in 
heavy steel rails is very satisfactory. Makers are getting more 
money, the price being buoyant at. 1103. per ton, and they not 
only have a large number of orders on hand, but see a prospect of 
a very brisk trade during the winter and spring months. A much 
more active time is being spent by makers of plates, and orders 
are coming to hand more freely from local and other sources. 
Prices are firm at £5 17s, 6d. net f.o.b. for ship plates, and £7 for 
boiler plates. Hoops are in good demand, and a fair trade is 
reported in tin bars, but merchant steel is quiet. 

Shipping is fairly busy at West Coast ports. The exports last 
week were 9583 tons of iron and 8957 tons of steel, a total of 
18,540 tons, in contrast with 15,279 tons in the corresponding 
week of last week—an increase of 3261 tons. The shipments for 
this year to date amount to 573,583 tons, as against 525,625 tons 
for the corresponding period of last year—an increase of 47,958 
tons. Freights are going up, and this is evidenced as well in 
imports as exports. 














THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 


Tuis being Doncaster week, several of the large pits, in common 
with those of less importance, have been shut down for the races. 
As a rule, however, the sporting proclivities of the miners are dis- 
counted by additional work during the previous week, and incon- 
venience is thus largely avoided. The tone of business is firm, 
although quotations are not materially advanced. It is not 
expected that there will be increased rates for house coal until the 
beginning of next month. The trade is at present well sustained, 
and London dealers have been buying more freely, There has 
also been a larger call for the Southern markets generally, as well 
as for the Eastern Counties and on local account. Silkstone coal, 
in the best qualities, fetches 11s. per ton ; secondary sorts, 9s. per 
ton ; Barnsley softs, 9s. 6d. per ton in good qualities, other grades 
realising from 7s, 6d, to 7s. 9d. per ton in owners’ wagons at the 

its. 
Steam coal is still in active request, heavy consignments going to 
Hull, whilo the domands of the railway companies are also largo. 
The Russian trade continues to increase. The requirements of the 


exceeded in the open market, rising to 8s. 6d. per ton at the pits 

in owners’ wagons, Shipping rates are about 8s. per ton. ‘The 

— coal pits are making full time in the South Yorkshire 
istrict. 

As usual in the latter half of September, gas coal is getting brisk. 
At several of the pits which lost large contracts a pratt gd is 
reported. Several other contracts, to begin from October Ist, are 
at present being arranged, but the figures, if decided, have not 
been published. Small coal is in excellent demand, chiefly for 
Lancashire cotton mills. A ready sale for coking slack and 
smudge, in the better qualities, makes it easy to maintain the 
improved values in these classes of fuel. 

The coke market continues active, despite the increase in the 
output, and prices are firmer. North Lincolnshire and Derby- 
shire are both receiving large tonnages for smelting purposes. 
Unwashed coke makes 10s, 6d. per ton ; washed, lls. 6d. per ton 
atthe ovens. Coke for foundry purposes is quoted at 18s, per 
ton ; steel-smelting coke, 21s, to 23s, per ton. 

The iron market steadily gets better. More business is being 
done in expectation of raw material advancing, and values are, 
consequently, trending upward. Buyers, though reluctant to place 
largely beyond their current requirements, where they are asked to 
pay more, are disposed to make contracts freely where they. can 
do so at-old rates, Sellers, however, consider themselves entitled 
to stand out for a better price. The outcome of it all is that 
quotations are better than those given last week. West Coast 
hematites are now quoted at 67s. 6d. to 68s. per ton; East Coast, 
62s. 6d. to 63s. 6d. per ton; Lincolnshire forge, Nos, 4 and 5, 
46s, 6d. per ton ; Lincolnshire foundry, No. 3, 49s. 6d. per ton ; 
No, 4, 47s. 6d. per ton. Derbyshire forge, 43s, 6d. to 44s. per ton ; 
Derbyshire foundry, 48s, to 49s. per ton. Increased empioyment 
is the rule at most of the ironworks, and overtime is again being 
worked in several of the departments. 

In the steel trade the improvement previously noted is main- 
tained. Swedish material is so much in demand that outstandihg 
quotations have been withdrawn, and special terms are required. 
In all the best qualities of Swedish iron and steel a large busiriess 
has been going on for weeks, and this has led to the step now 
taken. In Siemens and Bessemer qualities business has also satis- 
factorily increased, and prices consequently are firm. 

In military and machine material there is no change to report. 
Railway work is improving, more especially on foreign acconnt. 
A better demand is reported in several departments of the tool 
trades. oe 

The foreign trade in cutlery during August, though considerably 
larger than in July, was practically the same as for the correspond- 
ing month of last year—the respective figures being £55,851 and 
£55,450 ; for the eight months of 1905, £427,869, as compared with 
£445,596 for the eight months of 1904. The heaviest decrease on 
the month are shown by the Argentine Republic—from £3833 to 
£1265—Brazil and Russia are also falling markets. There is a 
noteworthy increase of £3097 in the United States trade; and 
several other markets have done more. In hardware the value of 
foreign business last month was £162,416, as compared with 
£164,381 for August of last year; for the eight months of 1905, 
£1,279,619 ; for the eight months of 1904, £1,251,824. A gratify- 
ing feature, both in cutlery and hardware, is a considerable 
improvement in the South African markets. 

Sir Frederick Mappin, presiding at the meeting of share- 
holders of the Sheffield Gas Company, on the 12th inst., called 
attention to the growth of consumption of gas for motive power, 
stating that the company had fixed thirty-nine additional engines 
during the half-year, against twenty-four for the same period of 
last year. There was also an increase in the size of the engines 
put down, as they now ranged from 220 horse-power downwards, 

inst 130 horse-power, which was the largest engine fixed in 
1903. Sir Frederick referred to the new gasholder erected at 
Neepsend, and which will be at work in a week or two. This 
holder has a capacity of 7,706,000 cubic feet, and has cost £51,015. 
The present storage capacity of the undertaking is 13,800,000 
enbic feet, and the new holder will raise this to 214 million cubic 
feet. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADE continues to improve in the iron and allied industries of 
this district, and so favourable aré the prospects that the tone of 
the market is buoyant, and consumers are more keen to do business 
than the sellers, which is a complete change from the position that 
had to be reported for months up to a short timeago. Then 
buyers would not purchase for forward delivery, but pursued a 
hand-to-mouth policy, as it was thought that prices would become 
easier. Now there appears to be small chance of that, but, on the 
contrary, the tendency is upwards, and it is the turn of the pro- 
ducers not to do forward business. Consumers of manufactured 
iron and steel are particularly anxious to place orders, and the 
advances made in prices last week have certainly stimulated rather 
than checked buying. As a matter of fact, the condition and 
prospects of trade appeared to justify the raising of quotations to 
a larger extent than was reported, and buyers expected that 
greater advances would have been declared. Still better prices 
thus are looked for, and that very shortly ; thus consumers are not 
hesitating about buying for delivery ahead. Butthey find insome 
cases that manufacturers are not in a position to accept their 
orders, not on the score of price, but because the state of their 
order books does not allow them to execute the contracts within 
the required period. It is along time since producers had occasion 
to refuse orders on the score that they had already plenty of work 
on hand, and this situation affords good evidence of the improve- 
ment that has already taken place in trade. This is likewise the 
condition of things in other leading districts, and thus there is 
little competition among the sellers. 

The demand for Cleveland iron has beep heavy this week ; in 
fact, almost as brisk as it was last week, and makers have seen 
their way to advance the prices of the lower qualities by fully 6d. 
per ton, but the higher quotations still leave them considerably 
cheaper than No. 3. It is expected that the stock in Connal’s will 
soon begin to decrease ; indeed, this week a fair quantity of No. 4 
foundry and ‘other qualities deliverable as standard iron” has 
been taken out of store, and a considerable tonnage of No. 3 
warrants is reported to have been sold to actual consumers. The 
difference between the prices of Cleveland warrants and No, 3 do 
not now tempt the producers of the latter any longer to lodge iron 
in the public stores. - Much of the business this week in No, 3 has 
been done at 48s. per ton, but special brands have realised up to 
48s, 6d. For No. 1 the price is 49s. 6d., for No. 4 foundry 46s. 6d, ; 
for No, 4 forge 44s. 6d., for mottled 43s. 6d., and for white 43s. 
per ton early f.o.b. delivery. It is expected that some of the 
other makers will lose no time in re-lighting furnaces, notwith- 
standing that there is such an enormous stock in the public 
warrant stores. Lege 

The improvement in the demand for East Cos.st hematite iron is 
most pronounced, and the price of mixed numbers has been put 
up to 57s. 6d. per ton, that being 4s. 6d. per ton more than in 
July, of which 2s, 6d. has been realised within the last fortnight. 
But those who supply them with materials have lost no time in 
advancing their quotations, and merchants who last month did 
not hesitate to sell Rubio ore at 15s, 6d. per ton are this week 
asking 16s. 6d. c.if. Tees prompt delivery, and 17s. over the first 
half of next year. .Freights for ore have likewise gone up, 5s. 3d. 
per ton Bilbao to Middlesbrough being quoted. Hematite iron 
makers are becoming anxious to cover as regards ore, _ 3 

Shipments of pig iron from the Cleveland district are increasing 
—not, however, to Scotland, but certainly to oversea destinations, 
The prices are again getting too high for Seotch consumers, and 





various steam fishing fleets are exceptionally heavy. The rates 
under contract from $s, to 8s, 3d, por ton, and in some instances 


oo 


they find it to their interest to buy elsewhere. Better deliveries 
oversea are reported than in September, 1903, or 1904, anda larger 
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angen of the iron sent away is hematite, much of the latter 
ing required on American account. Canada is also taking 
ordinary Cleveland pig iron, 3590 tons having been sent to Mon- 
treal this week. The total exports from Cleveland this month to 
13th were 40,700 tons, as compared with 39,904 tons last month ; 
35,514 tons in September, 1904; and 37,325 tons in September, 
1903, to like date. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
on 14th inst. was 583,475 tons, an increase this month of 11,794 
tons. They beld 523,374 tons of No, 3 ; 59,101 tons of other iron 
deliverable as standard iron; and 1000 tons not deliverable as 
standard. For two years the stock of hematite pig iron held in 
Connal’s stores has been stationary at 300 tons, but this week it has 
begun to increase, and on Wednesday it was reported at 821 tons. 
The reason for this is that last week a sale of East Coast hematite 
pig iron was made at 57s. 6d. per ton, deliveryina month. There 

ing but 300 tons in store, there was not enough to make a 
warrant, which is for 500 tons. Accordingly, the seller has had to 
put hematite iron into the public stores to enable him to carry out 
his contraét, and it is believed that 1000 tons will be sent in, rais- 
ing the stock to 1300 tons. Whether it will remain in, or go into 
consumption, cannot yet be stated. 

Within the last few days the first cargo of Newfoundland iron 
ore ever received in the North-East of England has been imported 
into Middlesbrough. 

A large business continues to be done in manufactured iron 
and steel, for consumers are making haste to buy when everything 
points to better trade and higher pri¢es. They expected greater 

_ advances than were declared last week, for there can be no ques- 
‘tion that trade warranted a larger general rise than half-a-crown, 
for some producers had been asking more than that before the 
changes were officially made, and had been in a position to refuse 
orders. ~ It will surprise no one if a further half-crown advance is 
reported very shortly in most branches. Steel ship plates are at 
£6 ; steel ship angles at £5 12s. 6d.; steel bars at £6 7s. 6d.; steel 
joists at £5 103.; iron ship plates at £6 5s.; iron ship angles at 
£6 105.; and iron bars at £6 10s., all less 2} per cent. Heavy 
steel rails have not yet moved up in value, though there is a good 
demand for them and better prospects. It is expected that 
Canada will be a large buyer of English rails, for the mills in the 
United States are so chock fall of home orders that they will not 
be able to supply any to-other countries. The railway chair trade 
is rather quiet ; it has not participated very much in the improve- 
ment which the railmakers to report, and competition keeps 
the price down at £3 10s net, which leaves but a narrow margin 
for profit with Cleveland pig iron so high. 

Mr. C. R. O, Kirkpatrick, the engineer superintending the erec- 
tion of the new high-level bridge at Newcastle-on-Tyne, on behalf 
of the Cleveland Bridge and Engineering Company, has been 
elected city engineer of Newcastle at a salary commencing at £800 
and rising to £1000. 

The coal trade is showing features of improvement, though not 
by any means so pronounced as those in the iron and steel in- 
dustries. The troubles in the Baku district have led to a brisk 
inquiry from Russia for British steam coal, as it is expected that 
there will be a great scarcity of oil fuel. The price of best steam 
coal here is 9s, 3d. per ton f.o.b. Gas coals are in increasing 
request, and best qualities are raised to 8s. 74d. per ton f.o.b., 
with seconds at 83. 14d. Coking coal is steady at 8s. 6d. There is 
more demand for coke, but the supply is ample ; indeed, some pro- 
ducers are pressing their coke upon the market, and the price does 
not follow up that of pig iron, as is usually the case. Thus, coke is 
relatively cheaper than pig iron. Medium qualities are at lds. 6d. 
per ton delivered at the Middlesbrough furnaces, a figure which 
has not been altered fora long time, though Cleveland pig iron 
has gone up 3s. 6d. per ton, and East Coast hematite about 4s. 6d. 
Some sellers would not refuse 15s. for second-class coke, and for 
foundry coke 16s, 3d. per ton will be accepted. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE is an increasing amount of activity in the various depart- 
ments of the iron and steel trades. Contracts have been placed 
for a very large quantity of material, chiefly of steel, and these 
have had the effect of raising prices of raw material. There now 
appears to be an assurance of good business for a considerable 
time to come. 

The warrant market has, however, been irregular, this being 
ascribed to speculative transactions, The irregularity is mainly 
in Cleveland warrants, the market being adversely affected by 
the large stocks held at Middlesbrough. 

Business has been done in Cleveland warrants from 48s. 5d. to 
483. 9d. cash, and 48s. 6d. to 48s. 10d. one month. Scotch war- 
rants are quoted 53s., and Cumberland hematite 60s. 10d. per ton. 
There has been an improved demand for hematite within the last 
few days, owing to heavy contracts placed with the steel makers. 
Foundry iron has also been more in demand, and standard foundry 
pigs have sold from 46s. 74d. to 47s. 14d. per ton. 

It is understood that large purchases have been made of Scotch 
hematite pig iron, for delivery over the remainder of the year, at 
— ranging from 60s. to 61s. 6d., but as much as 65s, is quoted 
or delivery in a and February of next year. 

The prices of Scotch makers’. iron are in some cases 6d. per 
ton higher.. .G.M-B., No.-1, is quoted at Glasgow 55s.; No. 3, 
51s. 6d.; Carnbroe, No. 1, 56s.; No. 3, 52a.; Clyde, No. 1, 57s. 6d.; 
No, 3, 52s, 6d.; Gartsherrie and Calder, Nos. 1, .; Nos. 3, 
53s.; Summerlee, No. 1, 58s. 6d.; No.°3, 53s. 6d; Langloan, 
6ls.; No. 3, 55s.; Coltness, No. 1, 66s.; No. .3, 54s.; Glen- 
garnock, at Ardrossan, No. 1, 58s.; No. 3, 53s.; linton, 
at Ardrossan or Troon, No. 1, 54s.; No. 3, 51s. 6d.; Imel- 
lington, at Ayr, No. 1, 55s. 6d.; No. 3, 50s, 6d.; Shotts, at Leith, 
No. 1, 58s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 58s, 6d.; 
No. 3, 53s. 6d. per-ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5245 tons, compared with 4570 tons in the correspond- 
ing week of last year. ‘There was despatched to the United States 

tons, Canada, 425, South America 495, India 190, Australia 
233, France 110, Italy:280, Germany 200, Holland 262, Belgium 
20, China and Japan 100, other countries 150, the coastwise ship- 
ments being 2580 tons, compared with 2627 in the corresponding 
week of last year. 

Since the last report one furnace has been taken off hematite at 
Coltness Ironworks, There are now 42 making hematite, 37 
ordinary, and 6 basic iron. The total of 85 furnaces thus blow- 
ing in Scotland compares with the same number at this time last 
year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 11,685 tons, being 3195 tons less than in the 
corresponding period of last year, and there is a total decrease in 
these imports since the beginning of the year amounting to 20,303 
tons. 

A large amount of work in iron and steel has been placed in the 
West of Scotland within the last few weeks. The contracts in the 


A good deal of interest has been awakened regarding the probable 
effect of the destruction of the Baku oil wells on the oil trade 
generally. In this district itis not expected that an immediate 
rise in prices will take place. The Scotch oil producers are under- 
stood to have sold their output for a considerable time forward at 
moderate prices, At the same time it is impossible to foresee how 
the trade may be influenced by the foreign demand. 

The coal trade is in a moderately active condition. In some 
departments there is disappointment with the amount of business 
doing, whilst in others an improvement appears to be gradually 
a The past week’s coal shipments, while about 16,000 
tons better than in the preceding week, compare somewhat 
unfavourably with those of the corresponding week of last year. 
There has been a marked expansion in the shipping business on the 
East Coast, but the shipments from the Clyde are fully 20,000 tons 
behind those of the preceding week. Prices of coal are fairly 
steady. E!l coal is quoted, at Glasgow Harbour, 8s. to 8s. 6d.; 
splint, 83. 3d.; and steam, 8s. 6d. per ton. Household coal is 
selling quietly for home use at steady prices. There is a brisk 
demand for coal for manufacturing purposes, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE turn of the tide has not yet taken place in the steam coal 
trade, which remained at the close of the week much in the same 
position as last. For some days there was a bricker in-flow of 
tonnage, and prices, which were getting down to 12s, 9d. for very 
best Admiralty quality, became firn at 13s., and then a return of 
boisterous weather weakened the tone, which has not been 
improved by the continuance of the dry dock strike. There is 
little doubt but that foreign buyers, who in these electric days are 
as well posted with conditions existing at the coal ports as shippers 
themselves, divert tonnage to quarters where friction is absent, 
and this is now occurring. Colliers know this from very sore 
experience. 

ost of the leading collieries are well sold over the month. 
Forward inquiries this week are slightly better and small steam 
quotations are firm. The failure of negotiations in the Llanhillett 
strike has had a tendency to maintain prices for best large 
Monmouthshire coal, which, as will be seen from my quotations, 
are for the time high. House coal is beginning to strengthen with 
increased inquiries and demand, and coal authorities say that next 
month will not only harden figures but tell favourably on most 
kinds of fuel. 

The oil experiments rumoured as being carried out by Govern- 
ment are not gravely considered in the coalfield, and are looked 
upon more in the light of scientitic experiments for emergencies than 
anything else. So long as the steam coals of Wales have ample 
reserve for half a century at least ahead, the trial of substitutes 
can be only of a laboratory character. Russia is reported as 
requiring a very large supply of steam coal. This may influence 
quotations in a month or two. 

At one of the leading Rhondda collieries, Llwynypia, electric 
developments are taking place, and an electrical generating station 
is in course of erection, involving, it is stated, an expenditure of 
£4000, exclusive of a large sum for plant. The intention is that 
all winding and haulage operations shall be conducted by electric 

wer, 

The future of the great establishment at Treforest is regarded as 
assured. 

At Lianelly an arrangement has been entered into with the 
South Wales Power Company, and £6000 sanctioned by the 
council. Ata recent meeting of ratepayers a proposal to rescind 
this was brought forward and lost. 

Latest coal quotations on ’Change, Cardiff, this week, were as 
follows :—Best steam, 12s. 9d. to 13s.; best seconds, 12s. 3d. to 
12s, 6d.; seconds, 11s. 6d. to 12s.; drys, lls. 3d. to 11s. 6d.; best 
smalls, 8s, to 8s, 3d.; best ordinaries, 7s. 6d. to 7s. 9d.; seconds, 
7s. 8d.; inferiors, 6s. 6d. to 7s. Monmouthshire semi-bituminous : 
Best large, 11s. 9d. to 12s.; best ordinaries, 1ls, 3d. to lls, 6d. 
House coal: Best, 14s. 9d. to 15s.; best ordinaries, 12s, 6d. to 
13s. 6d.; seconds and other sorts, 10s. 6d. to 11s.; No. 3 Khondda, 
13s. 9d.; brush, lls. 6d. to 11s, 9d.; small, 9s. 9d. to 10s.; No. zZ 
Rhondda, 10s. to 10s. 3d.; through, 8s. 6d. to 8s. 9d.; small, 7s. 9d. 
to 8s.; patent fuel, 13s, to 13s, Pitwood firm, 19s. 9d. to 20s, 
Coke, 16s. to 21s. 6d., according to quality. 

At Swansea, chiefly on account of the weather, the coal shipping 
last week was restricted to 40,000 tons, and patent fuel to 3460 
tons. Only a normal coal output is recorded this week, stocks 
heavy, tonnage wanted, prices easy:—Steam, 12s.; No. 3 
Rhondda, 13s. 6d. to 14s.; through, 10s.; small, 8s.; patent fuel, 
lls. 3d. to 11s, 6d.; best anthracite, 19s.; second, 16s.; big vein, 
lls. 9d. to 123.; red vein, 9s. to 93. 3d. ; cobbles, 15s.; nuts, 16s. 
to 17s, 6d.; peas, 1ls.; rubbly culm down to 5s. to 5s, 3d.; duff, 
3s. 9d. to 4s. Some large consignments of fuel went this week to 
Spain and France. 

One of the German importations to Swansea this week was 315 
tons of fiue dust, consigned to Vivian and C>., and another of crop 
steel ends from Middlesbrough, 580 tons. 

Port Talbot continues to indicate satisfactory no in patent 
fuel and in coal shipping. Last week the briquettes almost 
doubled the Swansea returns. 

The Swansea Harbour trustees have in contemplation, I hear, 
the necessity of extending the West Pier by about 1400ft., chiefly 
for protection of the'New Dock. During the late stormy weather 
the need has been very obvious. 

Just after the time when a number of people were congratulating 
themselves that the dumping of steel billets from America had 
ceased, quite a notable cargo came into Newport from Baltimore. 
This included 397 tons of billets for the Redbrook Tin-plate 
Company, 502 tons for Pontnewynydd Company, 250 tons for 
Pontypool, and 2000 tons consigned to Messrs. Mordey. 

Unusually numerous oes of iron ore came last week and the 
early part of this week from Passages, Bilbao, and Almeria, to 
Guest, Keen and Co., the Blaenavon Company, and Ebbw Vale, 

The tone of the iron and steel trade is fairly good, as was indi- 
cated on Change, Swansea, on Tuesday last. Prices of pig iron, 
it was shown, had been steadily advancing, and last week left off 
with an advance in the price of hematite to the extent of Is, 9d. 
to 2s. per ton, This in turn imprdved tin-bar quotations, as will 
be seen by quotations. Glasgow warrants were not cited this 
week, large cargoes came in last week from Millom and Ayr. 

It is feared the disasters at Baku will affect the oil plate trade 
temporarily. 

A satisfactory make of pig iron is reported. One tin-plate works 
Las been idle now for over two months. In other respects work is 
brisk, and an average make of 44 boxes per eight hours’ shift is 
maintained. In spelter a very large turn out is kept = Latest 

uotations, spelter, are £26, ore. Chili bars, £69 10s, Lead, 

14 3s. 9d. Iron ore, Rubio, 14s. 3d. to 14s. 6d. One shipment of 
‘*iron” took place this week, 500 tons to Leghorn from Cardiff, 
and one large consignment of galvanised sheets to Glasgow from 
Newport. Very favourable accounts of the ‘‘character” of this 

facture are coming to hand. 





steel trade are particularly heavy, including a great t of 
material for bridge construction and other purposes. A large pro- 
portion of the bridge work is to be carried out by Scotch con- 
tractors. Several Government shipbuilding contracts of import- 
ance have also been secured, and it is reported. that some of the 
steel makers have their books so well filled with work that they have 
been obliged to decline orders for a large amount of material. 
Contracts are reported to have been placed in the West of Scot- 
land for a large amount of railway plant. These include orders 
- for 500 wagons to be constructed of sheet steel, for the Indian 
State Railways. Orders have also been received for 60 locomotives 
for New South Wales. The new work recently placed also includes 
considerable orders for cast iron water pipes. 





Middlesbrough pig iron, No. 3, is quoted at 48s. 5d., or 48s. 8}d. 
one month. ematite warrants, mixed numbers, Cumberland, 
6ls.; Welsh merchant bars, £6 5s. to £6 7s, 6d.; Bessemer steel 
tin-plate bars, £4 7s. 6d.; Siemens best, £4 10s.; steel rails, heavy 
sections, £5 5s. to £5 10s.; light, £6 5s. to £6 10s.; sheets, steel 
and iron, £7 15s. to £7 17s. 6d. . Tin-plates: Bessemer steel coke, 
12s, to 12s. 3d.; Siemens coke finish 12s, 3d. to 12s, 6d.; ternes, 
per double box, 28 x 20, 22s. 6d. to 23s. 6d. to 23s, 9d.; best 
charcoal, 15s. to 15s. 9d.; big sheets for rery 6ft. ps Beg 
by 30g., per ton, £8 10s. to £8 123, 6d.; finished black plates, 
£8 12s. 6d. to£8 15s, Block tin: Prices still rule high ; latest quota- 
tion, £147 7s. 6d. This maintains tin-plate prices, and has an 
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effect on forward sales, Last week the shipment was 70, : 
received from works, 60,782 boxes ; an a stock, 706-294 ot 
Steel scrap is advancing in price, AB this, too, strengthens steel 
bar pe youn . . 

A govd demand exists in the Swansea Valley for ti 
Mg y for tin bars and 

Steam cars as omnibuses are suggested for the 
of 80 miles, Cardiganshire and Pembrokeshire, 
necessity of improving the railway communications 
'ydfil is being discussed, one project being the purchase and 
clearance of the Court House, by which the entrance into and 
egress from the town by the Taff Vale, Brecon, London and North. 
Western, and Great Western would be improved, 


great coastling 
The urgent 
of Merthyr 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 7th, 


UNPRECEDENTED activity prevails in the iron and steel industry, 
The volume of business for the t week assumed proportions 
which were not anticipated, resulting in a volume of business which 
will tax the producing capacity of rail mills, bridge milis, and 
plate mills for months to come. Much of the business now bein 
placed calls for the delivery next year. Certain lines of material 
have been advanced in price ,4; cents per pound, but the price of 
steel rails will remain at 28 dols., as heretofore. The volume of 
steel rail business now on the books is considerably over 2,000,000 
tons, and the estimated production for this year is figured closely 
to 3,000,000 tons. The bridge mills are also loaded down with 
orders, and much inquiry is arriving day by day for bridge work 
boiler and tank work, as well as for material for pipe lines, car and 
locomotive works, and for agricultural implements, as well as for 
large engineering plants. There is scarcely a large railway system 
in the United States that has not ordered a large quantity of rajl 
and bridge =naterial. The railroads are badly in need of cars, and 
most of the new orders for cars call for steel construction. The 
Pennsylvania Company has finally placed an order for 16,C00 cars 
which are to replace more than that number of wooden cars, many 
of which are still serviceable, but are economical!y outclassed by 
the ponderous steel cars which are now coming into general use, 

The demand for pig iron is also very heavy, and the orders cover 
basic, Bessemer, foundry, forge, and charcoal. Many furnaces 
have already advanced foundry iron 50 cents a ten, and basic and 
Bessemer have also been advanced a like amount. It is given out 
that the United States Steel Company, which purchased 25,000 
tons a few days ago, will very greatly add to its purchases, but 
estimates as to the probable amount of material to be bought in 
the near future widely differ. 

There is great excitement in the copper market over conflict. 
ing understandings as to the available amount of copper above 
ground and ready for shipment. Advices have been widely 
advertised against buying copper under the assurance that there 
are large unmarketable quantities of copper, which will depress 
the price of the metal before long. This view is combated by 
apparently authoritative statements that the demand for copper 
for months to come will in excess of supply, and in support 
of this view it is pointed out that Lake and electrolytic grades 
have been advanced during the past week to 17 cents level, 
The official prices of all grades, as fixed by the New York Metal 
Exchange, show an advance of } cent. Leading producers have 
no spot metal to sell, and it is said that but little copper is 
available for November and December. Exports from Atlantic 
ports for the week past ageregate 4920 tons, and shipments for 
the month of August 21,420 tons, of which 2530 tons were shipped 
to China. 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market dull. Owing to the rough weather, tonnage 
has not come on. House coal is quiet from same cause,. The 
quantity of coal shipped for the week ending September 9th was 
59,081 tons ; foreign, 41,106 tons ; coastwise, 17,9/5tons. Imports 
for the week ending September 12th were :—Iron ore, 17,722 tons; 
manganese ore, tons ; pig iron, 1430 tons ; cement, 220 tons; 
steel bars, &c., 3599 tons ; loam, 210 tons ; pitwood, 7953 loads, 

Coal :—Best steam, lls. 6d. to lls. 9d.; seconds, 10s, 3d. to 
10s, 6d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 8s; 
colliery small, 7s. 3d. to 7s. 6d.; smiths’ coal, 9s. Pig iron:—Hema- 
tite warrants, 61s.; Middlesbrough hematite, 48s. 4d. f.o.b. 
Cumberland prompt. Iron ore :—Rubio, 15s. 6d. Steel:—Rails, 
heavy sections, 5s. to £5 10s.; light ditto, £6 5s. to £6 10s. 
Bessemer steel tin-plate bars, £4 7s. 6d.; Siemens steel tin-plate 
bars, £4 10s. Tin-plates: Bessemer steel, coke, 12s. to 12s. 3d.; 
Siemens, coke finish, 12s. 3d. to 12s. 6d. Pitwood, 19s, 9d. to 
20s. ex ship. London Exchange wey £69 10s. 
to £69 15s.; Straits tin, £147 7s. 6d. to £147 10s, Freights 
steady. 
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Tue INSTITUTION OF CrviL ENGINEERS (NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS).—Visit to River Tees and the Pioneer 
Cement Works at Haverton Hill, on Thursday, September 21st. 


OsrTuARY.—We regret to have to announce that Mr. Percy Nevill, 
marine engineer to the Manx Government, died on Sunday at 
Fluhen, Switzerland, where he had been seeking a cure for con- 
sumption, which developed about a year ago. 

ConTRacts.—We are informed that Messrs. Meldrum Bros., 
Limited, of Timperley, have received an order from Messrs, 
Babcock and Wilcox, Limited, for one of their well-known 
mechanical stokers to consume a mixture of slack and locomotive 
smoke-box refuse under a large Babcock boiler to be installed at 
Gateshead-on-Tyne for the North-Eastern Railway Company. 


Workin or British RaILways.—A report issued this week 
by the Board of Trade on the working of the railways of the 
United Kingdom shows that the total gross receipts amounted 
in 1904 to £111,833, 000, including eight millions received from 
hotels, steamboats, canals, and other sources. The total working 
expenditure reached £69,173,000, the net receipts, therefore, 
amounting to £42,660,000, as against £42,327,000 in the 
previous year. The proportion of net earnings to capital was 
very. slightly less than in 1903, namely, 3-36 per cent., as 
arr pan with 3-40 per cent., but average rates of dividends 
paid on different classes of capital were practically the same as in 
the previous year, with the exception of the average rate of 
interest on loans, which fell from 4-46 in 1903 to 4-11 in 1904. 


PRESENTATION OF A TESTIMONIAL.—A testimonial was presented 
to Mr. Thomas Wainwright, late Divisional Superintendent of the 
Great Western Railway, on Monday at Gloucester, upon the occasion 
of his retirement, as a mark of the esteem in which he is held by 
the staff. Mr. Wainwright has been in the service of the Great 
Western Railway Company Fg Se years, for twenty of which 
he had been superintendent of the Hereford division, nowsuperseded 
in the recent re-arrangement of, divisions by the creation of the 
Gloucester division. Mr. T. H. Roberts, superintendent of the 
Reading division, which has been absorbed in the extended London 
division, succeeds Mr. Wainwright. The presentation, which was 
made by Mr. R. V. Vassar-Smith in the presence of a large and 
influential body of leading officials of the Great Western Railway 
Company, consisted of a very handsome tea and coffee service, 
suitably engraved, a case of pipes, and a gold match box of 


elegant design. 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

SILESIAN ironmasters are doing a satisfactory sort of business, 
both in raw and in manufactured iron. — ers maintain the 
former briskness,-and heavy plates are in good request, while 
sheets are rather quiet just at present. : 

No change is reported in the condition of the Rhenish-West- 
halian iron industry, pig iron selling freely at firm quotations, 
and malleable iron showing the healthy tone of previous weeks. 
Scrap iron is dull. From the bar and girder trade fair accounts 
are given, and tke drawn wire department is in a satisfactory 
condition, while the businegs in wire nails is exceedingly depressed. 
The sheet mills complain of a want of orders in many instances. 

There was less done in the Siegerland iron industry this week 
than last. On the whvle, consumers only purchase what is 
absolutely necessary, and a. few large orders have 
consequently been given out recently. Finished iron especially is 
in less lively demand than during previous weeks, while raw 
material and semi-finished steel have been in slightly improving 
demand, Qutpytin iron ore, both in the Siegerland and in the 
adjoining diatricts, isstrong, and deliveries during the week have 
heen regular ; orders booked, in many instances, reach up ta the 
end of the present year, but no further. Prices are firm, and not 
likely to change far the presant. : F 

From Saxony and Central Germany a very lively employment is 
reparted to be going on at the iron foundries, and foundry pig, 
accordiogly, has been in vigoraus request, realising M. €3 to 
M. 68 p t. free at works. Belgian malleable iron bars have been 
gold at M, 100 to M. 105 p.t. free Hamburg. Rhenich- Westphalian 
works are reported to have offered bars in basic to large consumers 
in Central Germany at M. 110 pt, in consequence of these low 
foreign sales, Dealers sell Rhenish- Westphalian bars at M. 112 p.t. 
iron bare are sold at M. 123 p.t., and rivetiron realises M. 135 p.t. 

t works. 

. The ironworks in the Saar and Mosel district generally are in 
good activity, apy | raw iron and semi-finished steel meeting 
with strong request ; while on the malleable iron market prices show 
a slightly decreasing tendency, and bars in basic may be obtained 
at M. 105 p.t. free Nurnkirchen. Plates and sheets are rather 
better inquired for than previously, so a further decrease in quota- 
tions is not likely to take place. A fair activity continues at the 
machine and construction shops, and prospects for further employ- 
ment are fair. According to the Saar-Zeitung, the Japanese 
Government have placed orders for armour plates, worth 45 million 
marks, with Krupp, Essen, and the Dillingen Works in Lorraine. 

In Silesia the demand for coal last week was strong, not merely 
on account of the summer quotations still ruling, but also because 
consumption, generally, is heavy. The business in engine fuel 
develops very satisfactorily, and total deliveries in the Silesian 
district during the last few weeks have been of considerable weight. 

Much the same can be said of the Rhenish-Westphalian coal 
industry, the number of orders received during this week and the 
last having been pretty large, and prospects are good. Shipments 
up the Rhine continue heavy, owing to the favourable state of the 
Rhine, which at this time last year was low, and thus prevented 
any larger trade to the Upper Rhine. 

All departments of the Austro-Hungarian iron market are well 
engaged ; even building material, usually quiet at this time of the 
year, has been in good request. 

There is nothing of any importance to relate with regard to the 
coal trade in Austria-Hungary, but there has been, on the whole, 
a stronger tone, and consumption generally was pretty large, 
because the sugar mills buy freely. 

Life increases on the Be'gian iron market, and there is talk of 
additional blast furnaces being blown in shortly. Manufactured 
iron, too, has shown more briskness than before. 

The coal market in Belgium is expected to improve after the 
State Railways contracts have been given out. At present a 
pretty regular trade is done, but few large sales have been effected 
during the week. 

The French iron industry, though somewhat quiet at present, 
shows an inclination to become more lively, and there is steadi- 
ness noticeable with regard to prices. 

The coal trade in France is much in the same state as before 
Demand and inquiry are regular, and likely to improve later on. 
Prices are steady. 


P 








CATALOGUES. 


Lacy-HcLBert AND Co., Limited, 91, Victoria-street, London. 
—Catalogue No. 2 of air and gas compressors, vacuum pumps, 
combined motor-driven plants, ard pneumatic appliances, is com- 
mendably neat in its get-up, and the illustrations deserve praise. 

JOHN J. GRIFFIN AND Sons, Limited, Sardinia-street, Lincolns 
Inn Fields, W.C.—‘‘T” list is devoted to thermometers and 
pyrometers for measuring temperatures from -. 200 deg. Cent. to 
4000 deg. Cent. The pyrometers illustrated include Callendar and 
Griffiths resistance instrument, therm-electric, graphite, Murrie’s 
and the Féry radiation pyrometer. 


Hart AccumcLator Company, Limited, Marshgate-lane, Strat- 
ford, London, E.—The illustrated 1905 price list of storage batteries 
just issued includes all the latest types of cells. In addition toths 
“*C,T.” type cells for motor cars, this firm also now makes two 
other types, which are exactly similar in construction, differing in 
dimensions only, in order tosuit the varied requirements of motor 
car builders. 

RICHARDSONS, WESTGARTH AND Co., Limited, Middlesbrough.— 
This company has purchased the sole right of making and selling 
the Cockeri!l gas engines in the United Kingdom, ‘he circular 
sent us gives a list of these engines now at work or building by this 
firm, and there is an illustration of an installation of seven 
Cockerill gas-driven blowing engines of 5600 total indicated horse- 
power built for the Cargo Fleet Iron Company. 


RAILWAY AND GENERAL ENGINEERING Company, Limited, 
Nottingham.—The latest catalogue of specialities made by this 
firm includes slips and crossings, and other details of tramway 
permanent-way construction, Crosta’s silencers for mufiling the 
exhaust of gas, oil, and steam engines, the Midland gas engine 
and suction gas plant, &c. &c. The next edition of the book 
would be improved by the provision of an index, and a more 
systematic arrangement of the contents. 


ALFRED HERBERT, Limited, Coventry.—The new milling machine 
catalogue which we have received from this firm is, as the 
publishers claim, somewhat more than a catalogue, inasmuch as it 
gives a great deal of general information as to the vse of milling 
machines and milling cutters. For instance, on pages 2, 3, and 4 
1s given general information on the use of milling machines; on 
pages 60 to 69 information on special milling operations ; on page 
40 it is shown how records of milling operations shou'd be kept ; 
and pages 71 to 75 deal with the installation and use of milling 
machi A ber of new sizes of milling machines are admir- 
ably illustrated, and the book generally is produced in a manner 
worthy of the tools represented in it. 

_, BELL’s ASBESTOS ComPANY, Limited, Southwark-street, London, 
S.E.—This firm has issued an illustrated circular containiog par- 
ticulars of a new compound steam stop valve called the ‘ Belfry.” 
The valve is constructed so that when the main valve is closed it 
comes into solid metal contact and cannot be further forced down 
by any misuse of the valve spindle. A central valve and compo- 
sition ring are loosely mounted within the main valve in such a 
manner that the steam, upon the main valve being closed, enters 
a chamber above them, pressing them on to their respective seats 








with a force in exact proportion to the pressure the whole valve 
has to withstand, and leaving them to accommodate themselves to 
any variation of pressure that may arise, 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M1. Mech. £. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 


When the abridgment is not illustrated the is without drawings. 
Copies of Specifications may be obtarned at the Patent-Offce Sale Branch, 25, 
South ton-buildi Chancery-lane, London, W.C., at 8d. each. 








The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the accept of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Offce of opposition to the grant of a Patent. 





STEAM ENGINES AND BOILERS. 


17,514. August 11th, 1904 —IMpROVEMENTS IN OR RELATING TO 
Borter Furnaces, A/fred J. Boult.—A communication from 
Samuel T, Bleyer, Chicago, U.S.A. 

This invention relates to bailerfurnacesof thedown-draught type, 
and the object is to provide means for preventing injury to and 
deterioration of the side walls of the furnace chamber, and to 
increase the heating syrfage by lining the side walls with water 
tubes, which will be exposed directly to the fire and fuel, and from 
which the clinkers may be knocked off or removed with ease and 
without damago to any part of thefurnace, There are two figures. 
Fig. 1 is a sectional elevation of this furnace. The furnace 1 is 


N? 17,514 











provided in its interior with the two series of upper and lower 
drums 2 and 3, which are respectively connected with the sets of 
water tubes 4 and 5, the latter of which constitute a water grate 
These water tubes are arranged parallel to each other, and have 
an inclination or pitch downwardly from the rear to the frout cf 
the furnace. The sets of drums communicate with each other 
through the medium of the front and rear boxes 6, there being 
four of such boxes employed. These boxes are vertically placed 
next the side walls of the fire chamber, which is formed between 
the upper and lower sets of water tubes 4and 5. The water tubes 
5 constitute the upper grate through which the fuel passes, falling 
upon the lower grate 7 composed, as shown, of ordinary grate bars 
as usual in furnaces of this type, but such fire bars, instead 
of being horizontal, are inclined downwardly from back to front, 
corresponding in inclination to that of the water grate. The fuel 
is fed directly upon the upper ~ater tubes 5 from a supply hopper 
affording a gravity feed. The lower back drum 3 is provided 
toward its ends with depending pipes or legs 11, which are closed 
at their lower ends. Between the respective depending pipes 11 
and the uptakes 9, and against the side wails of the lower or fire 
chamber are arranged two series of supplemental water tubes 12, 
forming the second set, similar to the supplemental set 8. These 
tubes 12 are inclined downwardly from back to front, the same as 
the other tubes 8 and the grates, so that the parts are all parallel. 
From the fuel hopper 14 three spouts 15 lead downwardly, their 
lower ends communicating with the openings 1* in the top of the 
furnace and directly upon the upper set of water tubes 4, between 
which the coal or other fuel passes and enters the fire and fuel 
chamber.— August 17th, 1905. 


22,758. Oztober 21st, 1904.—IMPROVEMEDTS IN STEAM Traps, H. 
Field, 38, Mincing-lane, London, E.C 

In steam traps worked on the expansion principle—that is, in 
traps the valve of which is opened and closed by the expansion and 
contraction of metal due to the presence of steam or water—it is 
found that in consequence of the very gradual change in tempera- 
ture, the valve is opened very slowly, and the water containing 
grit and other impurities, being forced through the valve before it 
is fully opened, causes a scoring or cutting of the vaive and seat, 
whereby constant leakage of steam occurs. The object of this 
invention is to cause the valve to open suddenly and sharply. 
When the trap is cold, the spring presses on the lever in sucha 
way that it causes the valve to be open, but when steam is admitted 
the trap expands, and the movement due to this expansion is 
caused to act on the spring through the lever in such a way that 
the pressure qn the valve, which causes it to open, is relieved, and 
the valve closes. At the same time a catch or trigger is 
brought into action, whereby the lever and spring are held 
in that position with the valve closed, so long as the trap 
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Fig.1, 


is hot and whilst it is cooling. There are two figures. 
Fig. 1 is an elevation, partly in section, of this steam 
trap. The frame a has a boss b cast thereon on which 
one end of the tube ¢ is suitably secured. The other end of the 
pipe c is screw threaded and fitted with a nut d with which a lever 
eis pivotally connected at f, the lever being fulcrumed on the 
frame at g. The other end of the lever is connected with a spindle 
h which is provided with two adjustable stops, one of which h! is 
arranged to engage with the arm i! of a or t pivoted in the 
frame at 4, and the other stop 4? with a detent or trigger m also 
pivoted in the frame. Another arm 72 of the lever 7 is arranged 
to encounter the end of the spindle x of a valve o which is mounted 
in a valve- box o! communicating with the fixed end of the pipe c. 
By the detent m the arm :? of the lever: is held clear of the spindle 


stop 12, A strong spring p in compression is interposed between 
the lever ¢ and the arm 1! of the lever i, and a light spring g is in 
compression between the valve-box and a collar to hold the valve 
on its seating. When steam enters the pipe c at the free end, the 
pipe is expanded by the heat of the steam, and being fixed at 4 to 
the frame there is a movement of the nutd which producesa down- 
ward movement of the long arm of the lever ¢ and of the spindle i. 
As water collects in the pipe and cools it, the consequent contrac- 
tion of the pipe imparts an upward movement to the spindle /, 
raising the stop 4! clear of the lever arm i}. The lever i being held 
by the detent m, the spring p will be compressed between the lever 
e and the arm i! of the lever i until the detent m is tripped by the 
stop i?, The lever i being then free and under the influence of 
the compressed spring, is suidenly thrown over an its pivot, and 
the arm 7? displaces the valve from its seating so as to open the 
valve to the full extent practically instantaneozsly.—A ugust 17th, 


GAS TURBINES. 


17,296. August 8th, 1904.—IMPROVEMENTS IN AND RELATING TO 
INTERNA], ComBUsSTION TURBINES, Max Blieden and John H, 
Davies, 586, Salisbury House, London Wall, London, E.C. 

This invention consists in an improved method whereby the 
effective range of the temperature changes of the working fluid is 
increased, and which renders it practicable efficiently to extract 
the available energy of the working fluid by a comparatively small 

number of vane rings rotating with moderate — 8 a, 

and of means for carrying out such method. There is one figure, 

a diagrammatic part section. The compressed air enters the com: 

bustion chamber A at B, and the fuel is admitted at C, where it 

ignites and burns in the combustion chamber, thus raising the 
temperature of the working fluid. The working fluid at a high 
pressure and high temperature then enters the passage D, and 
passes through the expansion nozzle E, where it expands to below 
atmospheric pressure, and gains kinetic energy, and is reduced in 
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temperature before reaching the vanes of the first turbine wheel 
F. This nozzle E is so proportioned that the expansion is carried 
below atmospheric pressure, this being a special feature of the in- 
vention. After giving up a portion of its kinetic energy to the 
wheel F, the working fluid passes through the guiding passages G 
to the second turbine wheel H. Farther guiding passages and 
turbine wheels may be added, but the working fluid, after leaving 
the last turbine wheel H, has sufficient kinetic energy left to com- 
press itself in the compression tube J to atmospheric pressure, so 
as to make the pressure of the issuing fluid equal to that of the 
atmosphere. Water spray for cooling is provided, as indicated, at 
K, and fitted to this is the cooling jacket L, water being supplied 
to both at M, and a sufficient length of passage N to allow of the 
cooling of the working fluid by the water spray before compres- 
sion to atmospheric pressure.—A wgust 17th, 1905. 


RAILWAYS AND TRAMWAYS. 


23,007. October 25th, 1904.—IMPROVEMENTS IN AND RELATING 
To AUTOMATIC SAFETY VALVES FOR FLUID PRESSURE-BRAKE 
Systems, Frank B. Morrison, 1109, Hildreth-avenue, Columbus, 
Ohio, U S.A. 

The object of this invention is to provide a practical automatic 
safety vaive which, when a train in motion separates, by accident 
or otherwise, will cause the brakes to be applied gradually. Pre- 
ferably the invention is embodied in the angle cock, which, in the 
systems now in use, is at the end of the train pipe of each car, and 
connects with the usual coupling hose. ‘There are seven figures,~ 
Fig. 1 is a sectional view of an angle cock fitted with this arrange= 
ment, 10 represents the body of an ordinary angle cock internally 
threaded at its ends for connection with the train pipe and hose 
coupling as usual, 11 is the hollow valve plug, 12 the bus) iag there- 
for, and 13 the handle. Screwed into an opening in the bottom 
of the body 10 is a casing 14, its lower end closed by a cap 15 to 
form an air chamber. The plug 11 extends into the chamber, 
and is formed with a piston chamber17. A spring 18 in a recess 
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in cap 15 bears against a peforated plate J9, at the lower end of 
plug 11, to hold the plug in its seat in bushing 12, A piston 20 is 
movably ted in the chamber 17, and carries the valve 21, the 
valve being tapered to adapt it to seat in the upper tapered hollow 
portion of the valve plug 11, when a pressure is exerted upon the 
underside of the piston, thus closing the passage to the train line. 
A seat of suitable material forms a cushion for the valve 21 when 
shut. The piston 20 and valve 21 are hollow. The valve plug 11 
is formed with grooves or passage ways 23, substantially at right 
angles with each other with respect to the centre of the plug, and 
form the ingress and egress ways respectively for the fluid between 
the train line and the chamber 16, this chamber in turn com- 
municating with the chamber 17 through the peforated disc 19, 
These passage ways are so arranged in the plug 11, with respect to 
the train line, that’ when the angle cock is open, as shown, the 
ingress passage 23 will‘ Communicate with the side 101 of the angle 
cock, and the passage will be closed ; and when the angle cock is 
closed the egress passage will communicate with the side 102 of the 
angle cock, and the passage 23 willbe closed. A third passage way 
or port 25 is formed through one side of the plug 11, to afford: a 











» or just in contact until the detent is tripped by means of the 





communication between the side 102 of the angle cock and that 
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rtion of the piston chamber 17 above the piston 20, the sleeve or 
liahing 12 being either cut away or grooved on that side, as shown 
at 26.—August 17th, 1905. 


ROAD MOTOR CARS. 


21,294. October 4th, 1904.—IMPROVEMENTS IN OR RELATING TO 
Cootinc ExpLosion ENGINES FOR Moror Cars, (oltfried 
Eglogt, 8, Mihlesteg, Zurich, Switzerland. 

The object of this invention is not only to ensure the effectual 
cooling of the circulating water in explosion motors, but by firmly 
connecting a number of cooling ch Ss as a complete cooling 
apparatus, to obtain a device which will not easily get out of order 
pty need repairing. There are four figures, of which Fig. 1 is a 
section through a ber of bined cooling chambers. A cool- 
ing chamber is composed of two oval pieces of sheet metal 1 and 2, 
which are pressed hollow, so as to form a surrounding border. The 
two parts are then firmly joined together, forming a hollow space 3 
between them. The area of the part 2 is larger than that of the 
part 1, the length and breadth of the sheet metal being greater. 
In proximity to the two ends of the cooling chamber, pipe junc- 
tions 4 and 5 are formed in the parts 1 and 2 by pressing out the 
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sheet metal, the junctions in the part 1 having a somewhat smaller 
diameter than those in the fart 2. When the chambers are joined 
together to form a series, the narrow junctions in the part 1 of a 
chamber are pushed into the wider junctions in the part 2 and 
soldered thereto. Between the junctions and in the middle of the 
parts 1 and 2 a groove 6 is formed so that the sheet metal parts of 
a chamber lie one on the other at this spot, whereby a compression 
of the parts is as far as possible avoided. When the cooling 
chambers are put together as a seriés the right and left junctions 4 
of the part 1 are alternately closed by a cover 7, so that the cool- 
ing water is forced to flow through the hollow space in a chamber 
lengthwise from one end to the other, in order to reach the chamber 
below, and in passing downwards takes a zigaag course from one 
chamber to another.—A ugust 17th, 1905. : 


ROAD MOTOR VEHICLES, 


21,770. October 10th, 1904.—IMPROVEMENTS CONNECTED WITH 
Motor CARS OR TRACTORS AND OTHER ROAD VEHICLES, 
William H. Carmont, Helmsdale, Kingston-on-Thames. 

The object of this invention is to apply mechanism to motor cars 
or’tractors, vans or other road vehicles drawn by a mechanical 
power, to enable them tc be backed by the propelling motor car 
or tractor into the required position. There are two figures. 
Fig. 1 is a plan of a portion of a tractor and trailer. At the back 
of the motor car or tractor A is a screw-threaded rod B, this 
earties the eye or ring C to which the draw-bars D attached to the 
fore-carriage E-of a van or trailer F are connected, and such 
screw-threaded rod B carries a handle or wheel G for operation by 
a person walking alongside the vehicle. In the case of a propelling 
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car or tractor the screw is in connection with suitable mechanism 
suchas bevel gear H, rod I, and Landle G within reach of the 
occupants of the motor car.or tractor, so that it can be operated. by 
one of them without leaving the vehicle. During ordinary traction 
the eye C is in the centre of the vehicle A, but when it is desired 
to back, the necessary steering of the van or trailer F is effected 
by operating the screw-threaded rod B to move the eye C 
further away from the centre of the tractor, and this carrying the 
arms D will operate the fore wheels J of the trailer F for steering 
orn as will be understood from the dotted lines, —A ugust 17th, 
De 


DYNAMOS. 


20,52. September 23rd, _1904.—IMPROVEMENTS IN DyNAMo- 
ELECTRIC Macuines, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C.—A communication 
the General Electric Company, of Schenectady, New York, 

TSA ‘ | 


This invention relates tothearmaturesor rotors of alternating-cur- 
rent motors. Itis well understood thatan induction motor having a 
squirrel cage rotor winding takes a large starting current, and has 
a small starting torque. In order to increase the starting torque 


and decrease the starting current, it is necessary to insert resistance 
in the secondary circuit. The insertion of resistance, however, 
requires a coil-wound rotor, with collector rings or switching 
devices for cutting out the resistance when the motor is up to 
speed, since if the resistance were left in circuit the efficiency at 
full speed would be materially reduced. The improvement con- 
sists In an arrangement for squirrel cage windings, which enables 
them to exhibit to acertain extent at starting the characteristics 
of a coil-wound armature with resistance in circuit, and at full 
load to operate like an ordinary squirrel cage armature. A rotor 
of the usual construction is used, consisting of a number of circular 
iron plates or laminz held together on the shaft by end clamping 
discs and having longitudinal holes or slots, in which the conductor 
bars are located. But instead of short-circuiting these bars by 
means of the usual solid end rings, a number of flat rings are 
employed, arranged parallel to each other’on the shaft, and 
separated by air spaces divided up radially by distance strips, so 
as to form ventilating channels, through which an air circulation 
is induced when the motor is running. ‘here are four figures. 
Fig. 1 shows an end view of a portion of an armature or rotor, A 
represents the armature spider carrying the laminations, which 
are provided with holes or slots to receive the conductors C, and 





are held pressed together by the end plates E and bolts «. _D are 
the end rings, short-circuiting the rotor conductors. The end 
rings, instead of being composed of a single solid ring, are com- 
posed of a number of flat plates overlapping to form a number of 
flat parallel ringsseparated, bysmallairspaces, The rings are shown 
held together by therivetsd, and are properly spaced from each other 
by the strips d! inserted edgewise between adjacent end rings and 
having both ends bent over a conductor and a rivet respectively 
which holds the spacing strip securely in place, —A gust 17th, 1905. 


ROCK DRILLS. 


2352. February 6th, 1905. — IMPROVEMENTS IN ROCK DRILLS, 
Robert Temple, Fourteenth-street and Blake-stveet, Denver, 
Colorado, U.S.A. 

This invention relates to that class of rock drills which are 
adapted to be used in connection with fluid under pressure, such 
as air or steam, for the purpose of reciprocating and rotating the 
drill, and the object is to provide a rock drill with simple and 
efficient mechanism for rotating the dri], There are four figures. 
Fig. 1 is a longitudinal sectional elevation of a cylinder and piston 
portion of one type of rock-drilling machine constructed with 
these improvements, A cylinder portion a has a head formed in 
two parts, b and c, atone end. A reciprocating piston d fits in the 
cylinder, so as to be reciprocated as steam, air, or other motive 
fluid is admitted and exhausted alternatively to and from each 
end of the cylinder. The piston has a stem a e extending 


out of one end of the cylinder, to which the drill proper may be 


secured in any usual and well-known manner. It is very desirable, 
during the reciprocating movements of this piston, to rotate it in 
a step-by-step manner in one direction, and preferably as the 
piston is being moved backwardly, to the right, as shown. The 
piston is provided with a rifled nut / secured in threaded engage- 
ment therewith. A reciprocating rifled bar g engages with the 
rifled bore of the put. One end of the rifled bar has a face ratchet 
A having ratchet teeth of a saw-tooth shape. A second face 
ratchet i is frictionally held in position in the cylinder head « by 
having its stem / mounted therein and. held against a fibrous 
friction washer / by means of a nut /.- Springs # are inserted in 
the cylinder head and pressed against the smooth face of ratchet / 
so as to hold it yieldingly.in engagement with the second ratchet. 
During the forward movement of the piston the rifled nut carries 
the rifled bar forward for a ‘short-distance, and during the 
remainder of its stroke turns the rifled bar with its face ratchet 
to the left, the helica] springs normally holding i+s ratchet under 
tension. During the rearward movement the tendency is to turn 
to the right. The ratchet mechanism prevents such a turning 
movement of the rifled bar, the consequence being that the piston 
with its drill is turned in the opposite direction and rotated in a 
ee manner (luring its reciprocating cycle.-—August 17th, 








SELECTED AMERICAN PATENTS. 
Prom the United States Patent-office Oficial Gazette, 

796,415. Vacucm Pump, J. C. Dean, Indiznapolis, Tad., as- 
signor to Dean Brothers’ Stam Pump. Works, Indianapolis, 
Ind., a Corporation of Indiana.—Filed January 9th, 1904. 

This is a pump of the Edwards class, with a pipe leading from 
the top of the condenser to the upper side of the piston, The 


796,415. 











piston ejects water on the down stroke, drawing steam and air from 

the condenser, and on the up stroke it draws water from the 

condenser and ejects air through the head valves. There are four 
claims, 

796,432. NozzLe FOR ELASTIC-FLUID TURBINES, 0.) Junggren, 
Schenectady, N.Y., assignor to General Electric Company, a 
Corporation of New York,.—Filed September 19th, 1903. 

Separate stop valves are provided—one for cwh nozzle. They 





are opened and closed in succession as may ke desired by a sliding 

plate with an incline, as shown in the drawing. There are seven 

claims, 

796,686. ExpLos1on Encine, H. O. Westendarp, Saugus, Mass., 
assignor to General Electric Company, a Oorporation of New 
York.— Filed January 20th, 1903. 

Gas engine experts will readily understand the nature of this 
invention from the drawing and the first of seven claims, Ina 
two-cycle explosive engine, the combination of a power cylinder 
having exhaust ports at its forward end, a piston therein which 
covers and uncovers the exhaust = by its movement, a crank 
casing in which air is compressed by the piston, a conduit through 





which air is discharged from the casing to the cylinder when the 
exhaust ports are uncovered, and means for injecting a charge of 


See TY Ten 
, wn as | 


mixture through said conduit to the cylinder successively to tho, 


discharge of air therethrough. 
796,721. Reverstnc TURBINE, LZ. Heilmann, Paris, France.- 
Filed June 18th, 1904. 
This turbine has four blade wheels and a stationary central core, 
in which are made two sets of delivery nozzles pointing in opposite 
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directions. By raising or lowering a central tubular valve by a rack 
and pinion, either set of delivery nozzles is brought into action 
and the vane wheels revolve accordingly to the right or left. 
There are four claims, 
796,993.—ProJEcTILe, E. Gathmann, South Bethlehem, Pa., assig nov 
to Bethlehem Steel Company, South Bethichem, Pa., a Corpovaticn 
of Pennsylvania.—Fulid January 6th, 1904. 
This invention is for a projectile having a pointed head and annnu- 
lar groove adjacent to the end, combired with a cap of soft steel 





having a socket receiving the end of the projectile, and anannular 

groove coinciding with that of the projectile, and a retainer con- 

sisting of a split ring fitting and enclosed in the grooves There 

are four claims. 

797,130.—MULTIPLE-IMPACT TURBINE, H, Lenz, Berlin, Germany.— 
Filed March 31st, 1905. 

This.invention consists in the use of a second set of blades close 
to the discharge orifice, by which the steam is made to strike a 
second time on the wheel. It will be readily understood from the 
drawivg. There are fourclaims. The last contains the essence of 
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the patent. It runs thus :—A' multiple-impact steam turbine, 
having upon the discharge side of the turbine wheel, «nd at the 
mouth of the steam passage there provided a series of guide vanes 
curved to receive tangentially the steam delivered from the 
buckets of the turbine wheel at varying speeds of revo!ction, and 
deliver the same in a common direction, 








PERSONAL AND BUSINESS. ANNOUNCEMENTS. 


——— 


WE are informed that the Grantham Crank and Iron Company 
Limited, have changed their nam3, and that in future the firm 
will be called the Gran*ham Boiler and Crank Company, Limited. 

THe Johannesburg @suncil has now confirmed the appointment 
of Mr. J. F. I. Thomas as general manager of the lighting and 
tramways undertaking. Mr. Thomas has b>-n the resident 
engineer for Messre. Mordey and Dawbarn, the consulting 
engineers to the Council. 

Tue death of the late Mr. W. B. Myers-Beswick, M. Inst. C.E., 
operated as a dissolution of the partnership which for some-years 
previously had existed between Mr, Myers-Beswick, Mr. Morison, 
and Mr. G. F. Murray. Mr. Murray has now arranged with Mr. 
Myers-Beswick’s trustees and Mr. Morison for the sole succession 
to the practice of ‘‘ Messrs. Myers-Beswick and Partners,” and will 
in future carry the same on under the style of the old firm at 
8, Park-square, Leeds, 
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WOOLWASHING. 


No. I. 
As brought to market, wool contains a considerable 
yantity of dust and sand, together with earthy and 
4. gotable matter, picked up as a result of the sheep's 
mode of living. The fibre itself is also thickly covered 
on the outside with a greasy substance termed yolk, 


which is of @ compound character. It consists partly 
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grease and potash from the suds are in general use. 


During the working of the machine warm water is allowed 
to flow constantly into the last compartment, and the 
liquor is automatically transferred from one compartment 
to the next. Directly after leaving the endless band, the 
wool passes through the squeezing rolls, O, P, from which 
it is delivered to the immerser of the woolwashing 
machine. 

Pure soap is an indispensable requisite in woolwashing, 
and the comber often finds 
it an advantage to put down 
a soap-making plant of his 
own. An unsuitable or im- 
pure soap may seriously in- 
jure the fibre, rendering the 
wool a of dyeing a 


W 2 Th) delicate shade. It is also 
, Paes most essential to have an 
rect abundant supply of pure soft 


water. In Bradford and the 
district several wells from 
B00ft. to 400ft. deep have 
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Fig. 1—MALARD’S STEEPING VAT 


of wool fat due to a natural secretion from the glands 
situated near the roots of the hair, whilst in addition, 
mixed with the grease, is a large accumulation of the 
solid constituents of dried-up perspiration known as suint. 
The latter is composed mainly of salts of potassium, with 
certain organic acids, and, being soluble in water, may be 
dissclved out by steeping. On the other hand, the true 











been sunk for this purpose, 
and in other cases some form 
of water softening apparatus 
is in successful use. The 
presence of lime in hard 
water constitutes a great 
difficulty, over and above the 
loss in soap which it occa- 
sions, and its possible action 
in precipitating the dye sub- 
sequently. The constituents 
of the soap are potash or 
soda, oil, and tallow, and in 
the presence of carbonate or 
sulphate of lime the soap is decomposed, carbonate and 
sulphate of potash or soda being formed, and the lime set 
free. This at once combines with the oily matter, pro- 
ducing insoluble lime soap, as it is termed, although it is 
quite devoid of any cleansing property. The lime soap 
takes up the grease and dirt on the wool, becoming 
extremely sticky, and adhering to the fibre in a way 


possible, that the water should not be too hot, and that 
the soap should not be too strongly alkaline. With regard 
to the mechanical construction of the machine, the 
requirements to be met differ widely in different branches 
of the trade. On the one hand, for skin and slipe wools, 
which are liable to be extremely dirty and difficult to 
wash, a fairly considerable amount of agitation of the 
materia! may be desirable. On the other hand, at the 
opposite end of the scale, the fine wooleomber attaches 
the greatest possible importance to gentle treatment, and 
hesitates to permit the material he employs to come in 
contact with any moving part of the machine. Hence, 
three or four distinct types of machine have been evolved, 
each having special advantages of its own, as will be 
shown later. 

Having regard to the wide range in the nature and 
condition of different classes of wool, and the various pur- 
poses for which they are intended, it is not surprising 
that the proper composition of the scouring liquor or 
“suds” in which any wool is washed should be deter- 
mined largely as a matter of experience. The solution 
must be slightly alkaline to get out the grease and dirt, 
but any excess will cause the wool to appear of a yellow 
or “burnt” colour in combing. In his well-known work 
on “Spinning,” Mr. W. 8. B. McLaren points out that 
hot water, to which a small amount of alkali has been 
added, possesses the property of dissolving wool, and he 
adds that “the hotter the water, the quicker the wool will 
melt.” This being so, the practice of adding soap and 
alkali to form the suds by rule-of-thumb methods cannot 
be too strongly deprecated. The temperature should also 
be carefully regulated and kept constant, not by trying if 
it is “as hot as the hand can bear,” but by means of 
thermometers fixed in suitable positions. The tempera- 
ture, as a rule, will be about 120 deg. Fah., ranging 
10 deg. higher or lower, according to the quality of the 
wool, and being higher for the finer sorts. 

Before the introduction of the washing machine about 
forty years ago, wool was scoured entirely by hand. 
Three or four rectangular tanks, or “bowls,” as they 
are termed, were arranged in series, each on its own 
level, so that the contents of one could easily be emptied 
into the next below. The wool, after first being im- 
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grease and dirt can only be removed by washing with 
soap or alkali, and it is very important that this should 
be accomplished without affecting either the physical 
structure or the chemical composition of the fibre. 
Although white tops are held in great repute, the main 
object of washing should not be simply to produce a good 
colour, but to ensure that the wool shall give the best 
results in each of the subsequent processes through 
which it has to pass. Obviously, wool which has been 


imperfectly washed will not spin uniformly, will not dye | 


evenly, and will be liable to develop defects in finishing. 
The operation of washing or scouring wool is a com- 

bination of mechanical, physical, and chemical processes. 

From the mechanical) point of view it is essential that the 


washed wool should be free and open, with the fibres | 


straight and not entangled, and without any tendency to 
matting or felting. The true washing is a chemical 
process carried out in stages in the machine with soap 
and warm water, but a preliminary steeping, with the 
object of dissolving out the suint and of loosening and 
softening the wool, is sometimes resorted to. An appara- 
tus for this purpose, manufactured by M. Georges Malard, 
of Turcoing, near Roubaix in France, and largely used on 
the Continent, is shown in the accompanying outline 
drawing, Fig. 1. The wool is delivered from the sorting 
room through a shoot A, the opening at the lower end of 
which may be adjusted by means of a screw B. The 
wool falls upon a continuously moving band or apron C, 
on which it is allowed to form a uniform layer of from 6in. 
to 20in. thick, according to the nature of the wool and 
the quantity of foreign matter present in it, the cleaner 
the wool and the thicker the layer which may be employed. 
The band travels at such a speed that about half an hour 
18 occupied in passing through the machine. Trans- 


versely above the travelling band, which is about 3ft. wide, | 


is arranged a series of yrerforated pipes, D, E, F, G, H, 
from which the liquor of previous washings to which 
alkali has been added, is sprayed upon the wool. Imme- 
diately below the moving table is a tank or vat I, having 
five compartments corresponding to, nd receiving the 
liquor from, the, perforated pipes above. The liquor is 
continuously raised by the centrifugal pumps, J, K, L, M, 
N, the table and pumps being driven together from the 
same shaft. The strength of the liquor supplied through 


Fig. 2—TAYLOR-WORDSWORTH WOOLWASHING MACHINE 
which defies all attempts at complete removal, with the 
result that streaks and spots are certain to be produced in 
dyeing. 

It should not be forgotten, however, that three distinct 
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mersed for about twenty minutes in warm suds con- 
tained in the lowest bowl, was lifted out by wooden 
poles or forks and placed on a travelling band, which 
carried it between a pair of heavy rol’ers for wring- 











each pipe diminishes towards the delivery end of the | 


machine, 


When the liquor in the first compartment has | 


taken up a certain quantity of greasy matter, so as to | 


acquire, for instance, a density equal to 14 deg. Baumé, 


an outlet valye opens automatically, discharging the | 
contents into the recovery tank. In France great atten- | 
tion has been given to the recovery and utilisation of | 


bye-products, and arrangements for the extraction of the 





| agencies are jointly responsible for the fiaal result in the | 


operation of washing wool—viz., mechanical agitation, 


| disastrous consequences. [Priefl7 stated, it is most 
| important that there should be as little agitation as 


heat, and alkali, any one of which in excess may produce | 


Fig. 3-WOOLWASHING MACHINE 


ing out the water and dirt. By means of a second 
travelling band it was then passed forward to the next 
bowl above, in which it was again moved about for 
| some time by hand forks, carried through the second 
pair of rolls, and delivered to the top bowl. On 
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leaving this, the wool was finally washed or rinsed in portion of the dirt and grease is run off. The liquor in 
fresh water to remove all traces of the scouring liquor, the second bowl is then blown off into the first by means 
and again squeezed dry. It was usual to have a stronger of a steam jet, or ejector, and is strengthened by the 
solution in the first bowl, to remove at once the bulk of addition of the necessary soap and alkali. The suds in 
the dirt and grease, and when it became necessary from the third bowl, which it is desirable should be kept very 
time to time to discharge the contents, the comparatively clean, are then blown into number two in a similar 
clean suds in the upper bowls were transferred to the manner, and replaced by a freshly-made solution. An 
lower ones, soap and alkali being added as required. The arrangement of pipes as shown in the photographic view, 
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the bowl, a cam piece M, secured to the end of each ley 
comes in contact with a roller N carried on the fram . 
the machine, and by this means the wool is lifted out 7 : 
laid upon a travelling band or apron O, which carrig’| 
forward to a pair of ‘squeezing rollers P Q, oe 
roller P has a thick covering of cotton finall 
with wool, and it is loaded as shown in 

| photographic views through the mediu 
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ordinary type of machine now in use works on a similar | Fig. 3, is fitted to each bowl, so that the suds may be 
It consists generally of three bowls placed on 
the same floor level, through which the wool passes in 
succession, being propelled through the suds by means of | plished by the ejector. 
a series of forks or rakes operated continuously by power. | 
In a machine of this class made by Messrs. Taylor, Words- 


principle. 
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Fig. 4—ELSASSICHE WOOLWASHING MACHINE 


levers, so as to exert a total pressure of about 8 to 10 
tons on the lower roller Q. The brass covered roller R 
is the immerser, which carries the wool down into the 
suds immediately on its arrival in the bowl. The first 
bowl is usually divided longitudinally, so that one half jg 
being filled with wool whilst the other is at work. There 
can be no doubt that this preliminary soaking has its 
advantages, almost all the sand, and much of the grease 
and dirt falling out before washing proper commences, 


| warmed up, and maintained at the desired temperature 
| by blowing in steam, although this is partly accom- 


| The original type of machine has retained its popularity 
on the Continent up to the present time, although several 








It is, however, a rather serious drawback that the wool 
at this stage tends to assume a very compact form, and 
must, therefore, be lifted out of the steeping bow] and 
placed upon the first feed sheet by hand forks, as it has 
not been found possible to deal with it satisfactorily when 





Fig. 7—MOVEMENT OF THE FORKS 


in this condition by any mechanically operated feeding 
device. After passing the squeeze rolls in connection 
with the rinsing bow] D, the wool is delivered to the 
drying cylinder E. This is composed of a framework of 
light T-iron rings, braced together to form a drum, inside 
which is stretched a covering of wire netting. A number 





Fiz. 5-ONE BOWL OF 


worth and Co., Limited, of Leeds, and which is shown in 


Figs. 2 and 3, there ‘are six or eight rakes to each bowl, 


each rake. E being fixed to a lever or stem having its | 


fulerum:at:the end of a radiusrod L. The stem receives 


its motion® from a crank J, and the prongs of the rake, | 


which are:usually of brass, are thus constrained to 
describe an approximately elliptical path. The cranks J 
are keyed upon short horizontal shafts K driven by bevel 
gearing from the; main shaft at the side of the machine, 
and are so timed that the wool is received by each rake at 
one end ofits stroke, and by it delivered to the next rake 
at the other end of the stroke. 
is placed ‘upon an endless band or feed sheet, by which it 
is fed into the deep end of the first bowl A. Here it is 


seized by the immerser D, consisting of a frame carrying | 


six rows of prongs, by which it is kept submerged for some 
time in the liquor until thoroughly saturated, instead of 
being allowed to remain floating on the surface. The 


rakes E move slowly, to avoid as far as possible any | 
beating or stirring action. At the delivery end of the | 
bow! the wool is raised up anincline by means of the lifter | 


F, which is operated by two cranks, and is, like the 


immerser, constructed in the form of a frame with five | 


rows of points, the length of which is reduced towards 
the end of the bow]. In this way, the dirt and sand are 
permitted to drain back into the tank, and the wool 
passes forward to the squeeze head, where it is allowed 
to float into the nip of two rollers, G and H, for 


wringing out any remaining liquor and dirt. The rollers | 


work under heavy pressure, the upper one being of cast 
iron wrapped with wool or sliver, and the lower one of 
cast iron, sometimes brass covered. The wool then falls 
upon an endless band or apron by which it is delivered to 
_ the second bow! B, in which the same cycle of operations 
is repeated. When it becomes necessary to renew the 
suds, the first or bottom bowl containing the greater 


The wool to be washed | 


of wooden rails are fixed longitudinally inside the cylinder, 
and are provided at short intervals with hard wood pins 
or hooks about 2in. to 3in. long, projecting inwards. The 
cylinder, with its axis in a slightly inclined position, runs 
on friction rollers at each end, and is revolved slowly by 
modifications in detail have been intrcduced. As repre- | belt pulley and gearing at T. Coils of steam pipe are 
| senting the most recent. practice, we may refer to a/| arranged in the base U of the machine, which is enclosed 
| machine manufactured by the Elsiissische Maschinenbau- | in a sheet iron housing lagged with wood on the outside to 
Gesellschaft, of Miilhausen, of which a general drawing is | preventradiation. The air enters round the steam pipes, and 
given in Fig. 4,and a photographic view of one bow] in! after taking up the moisture from the wool is discharged 
Fig. 5. The washing set 
consists of four bowls— 
one, A, for soaking; two, 
|B and C, for scouring; 
and one, D, for rinsing, 
| the latter being in direct 
connection with the dry- 
ing apparatus, E. As 
usual, the wool passes 
from one bowl to the 
next, being moved along 
by means of forks Fa 
lifter G transmitting the 
wool to the next bowl. 
To allow of the separation 
of sand and earthy matter 
removed from the wool in 
the process of washing, 
| the bowl is, as usual, pro- 
| vided with a double bot- 
| tom in the form of asieve, 
which may be seen at H 
in the sectional view, Fig. 
6. The forks receive mo- 
tion from double —_ 
| eranks I, on continuousl; : a . 
revolving shafts J, | move in the path traced out | from the top of the casing at V by the action of oe 
|in dotted lines in Fig. 7. The lifter G consists of W. The wool is carried round by the Potton f the 
forked levers K, hanging loosely from the ends of the | falling again and again from the top to pea wae hs deo : 
|three-armed carrier L, which revolves continuously in | drum as it approaches the lower end, until na yi ( . 
‘the direction of the arrow. Shortly after dipping into | upon an endless revolving lattice X by which it 1s 
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delivered to the oiling apparatus Y. Wool in scouring | 


Joses its natural lubricant, and it is found necessary to 
restore this to a greater or less extent by oiling, to give it 
softness, and better enable it to undergo the subsequent 
processes of carding, combing, and spinning, without loss 
or damage to the fibre. In the machine under considera- 
tion the oil is applied in a finely divided condition, just as 
the wool passes between heavy rollers which are kept hot 


by steam. 








LITERATURE. 


British Progress in Gasworks Plant and Machinery. By 
C. E. BracKenBuRY, A.M. Inst.C.E. London: Archibald 
Constable and Co., Limited. 1905. 

Tuis work constitutes the third volume of the series of 

“National Engineering and Trade Lectures,” edited by 
Mr. Ben H. Morgan, and published by Messrs. Constable. 
The ostensible object of the lectures is to stimulate and 
expand British trade in colonial and foreign markets. 
The lantern slide views used in the lectures to illustrate 
novel points of design and utility are replaced in the 
printed copies by reproductions of photographs and 
drawings. 

Judging from the volume before us, which contains 

110 views and diagrams of gasworks structures and 
plant, these illustrations constitute the main feature of 
the lectures, and the somewhat meagre letterpress descrip- 
tions are quite subordinate thereto. Fortunately Mr. 
Brackenbury has been able to provide good views and 
diagrams, which have been skilfully reproduced in the 
ages of this volume. His descriptive and incidental 
matter is sketchy and somewhat disappointing, though, 
as an advocate of the cause of British enterprise in gas- 
works construction, he is clearly enthusiastic. Highly 
congenial must this portion of his task have proved 
to him, and while at times his praise of British plant and 
machinery comes near to nauseating the sensitive reader, 
itis on the whole well merited. It must be conceded 
that there is scarcely another branch of engineering in 
which progress has so consistently been the result of 
solely British effort. The exceptional cases in which the 
gas industry has benefited appreciably from foreign 
inventive skill can be numbered on the fingers. Mr. 
Brackenbury adopts in regard even to these the ingenious 
and patriotic position that the ultimate success of inven- 
tions emanating from abroad has been in large measure 
due to the improvements which British manufacturers 
have applied to them. We question {whether this 
position is really tenable in some instances in which he 
adopts it, but, bearing in mind the raison d’étre of 
the work, it would be futile to be hypercritical on such 
a point. 

We do not think the English gas engineer will gain 
much information from a perusal of what Mr. Bracken- 
bury has to say of British progress, but he will be glad to 
have the handy collection of views and diagrams of plant 
and strectures which the volume affords. It is a pity 
that references have not been given in the majority of 
cases to fuller descriptions of the particular plants or 
processes in the pages of the technical journals and 
proceedings, as the utility of the compilation for reference 
would have been thereby greatly enhanced. The volume 
contains a useful, and we believe fairly exhaustive, 
classified list of British gas engineering literature, as well 
as a classified list of British firms interested in the 





the shearing stresses to the web. An eighth of the span 
is not an economical depth for the plate type. Any 
diminution of metal effected thereby in the flanges is 
more than counterbalanced by the extra quantity required 
to stiffen the web. It is this last essential that puts such 
narrow limits to the maximum span of this class of 
girders. We have no confidence in angles, whether of 
wrought iron or steel, jin. in thickness. It is assumed 
in these remarks respecting span and depth, and the 
duties of the different members, that the booms are 
horizontal and parallel. 

In Chapter X. the stresses on simple trusses resting on 
end supports and carrying uniform dead loads are treated 
by analytic methods, including that of concurrent forces 
of moments, and of sections. The introduction of 
trigonometrical formule complicates the calculation, and 
renders it more laborious than it would be were simpler 
methods used. The application of the graphic method 
includes examples of the various polygons of force, 
position, and equilibrium, and stress diagrams, with which 
our readers are no doubt acquainted. 

A couple of chapters are devoted to masonry dams, 
retaining walls and arches. Coulomb’s, Poncelet’s, and 
Rankine’s formul are quoted, as offering solutions for 
problems connected with retaining walls. Poncelet takes 
into consideration the friction of the earth against the 
back of the wall, which is disregarded by Coulomb. 
Rankine’s rule is the simplest, whenever the surface of 
the earth at the back of the wall is parallel to its natural 
slope, as happens in the case of a surcharge. All the 

2 
formule contain this common factor ba The graphic 
method can be employed as well as the analytic, for 
determining the pressure of the earth upon a retaining 
wall. We may pass over the chapters on timber, metal, 
and natural and artificial stones, since they add nothing 
to our present knowledge of the properties of these 
materials. Under the heading “Foundations” will 
be found notices of nearly all the methods adopted 
at different times, from the old timber caissons 
to the Poetch and other modes of sinking 
through quicksand. Among stone bridges that at 
Luxemburg,* across the valley near the European city of 
the same name, is adduced to point out “the present 
development of arch construction.” Luxemburg Bridge 
has, however, been outspanned by some 20ft. by the 
Plauen stone arch in Saxony, alluded to at page 395, 
which therefore holds the present record for that type of 
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sole duty of resisting the longitudinal stresses, and leaves 
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THE EARNING POWER OF BRITISH 
ROLLING STOCK FROM 1894 TO 1903. . 


By W. Porttarp Dicsy, 


(1) The United Kingdom as a whole—In whatever 
direction the investigator of British railway system turns, 
considerable activity is manifested, and a state of stagna- 
tion is hard to discover on the engineering, if not on the 
dividend-paying sides. Branch lines are being constructed, 
suburban railways electrified, lines widened, stations re- 
built, the permanent way improved, larger bridges erected, 
and the number of fast trains increased year by year. In 
regard to much of this activity, the passengers and senders 
of goods are not indifferent. The tormer ask for luxury 
and quicker trains, the latter for cheaper rates and prompt 
handling of freights. In catering for the former class of 
patrons, larger and heavier coaches, carried on a pair of 
four or six-wheeled bogies, are replacing the four and six- 
wheeled coaches, which sufficed for long-distance traffic 
twenty years or so ago. During the last ten years the 
number of coaches per 1,000,000 passengers carried has 
decreased from 45 to 42. Meanwhile, the number of 
vehicles owned by the railway companies, used for goods 
and mineral traffic per 1,000,000 tons of goods and 
minerals, has fallen from 1839 to 1619. 

Lacking the passenger mileage and ton mileage statistics 
asked for by Mr. Acworth and his followers, I venture to 
make use of another standard of comparison, namely, the 
earnings per locomotive, per passenger vehicle, and per 
goods wagon during the past ten years. The standard of 
comparison proposed is not a final one, by reason of the 
fact that as regards locomotives, it is not known how many 
are used for goods traffic and how many for passenger 
traffic ; as regards passenger carriages, a recital of their 
numbers is not an absolute measure of their seating 
capacity ; and that as regards goods wagons, the revenue 
obtained from drawing privately-owned vehicles con- 
tributes to the receipts from goods traffic. Despite these 
admitted shortcomings, the comparisons to be used will 
serve to give a standard average for the United Kingdom, 
with which similar figures from different systems can 
be compared. The general tendency exhibited by the 
figures of earnings per unit should also serve to show the 
financial value of recent policies of heavier and faster 
trains. 

The following table recites the whole number of loco- 
motives, passenger carriages, and goods wagons owned by 
the railway companies in each year of the period under 
review :— 


ritesh Rolling Stock. 


1897. 1898. 1899. 1900. 1901. 1902. 1903. 











Locomotives 


Passenger carriages and other vehicles * 


attached to passenger trains 57,661 58,737 


18,328 18,658 18.956 19,479 


58,983 


19,914 | 20,570 21,304 21,823 | 22,130 | 22,385 


61,411 63,023 | 64,446 66,341 68,240 | 69,295 | 70,201 


Goods, mineral, freight, and other wagons 608,079 618,291 633,771 647,475 672,530 694,370 714,685 721,575 730,653 737,444 


structure.! The volume concludes with short chapters 
on highways, water supply, and sewerage, which, as 
might be anticipated from its character, do not aim at 
more than a description of the general principles of the 
design and construction of the works specified. 

In Colonel Fiebeger’s text-book there is no attempt to 


TABLE I].—British Railway Earnings, 














OE aera eee tas 1894, 





Passenger traffic, including receipts from 
season tickets, carriages, horses, and mails 


Goods traffic ... 43,379,078 





Total gross earnings 


Net traffic earnings, after deducting working 


expenses... .. 32,666,433 


manufacture of gasworks plant. The latter list does not 
pretend to be exhaustive, and we are somewhat dubious 
as to its merits. The information which it purports to 
afford we should personally prefer to seek in the 
advertisement pages of the technical Press. 


Civil Engineering: A Text-bvok for a Short Course, By 
Lieut.-Col. G. J. Frenecer, United States Army, Professor 
of Engineering, United States Military Academy. Member 
of American Society of Civil Engineers. First edition. 
First thousand. New York: John Wiley and Sons. 
London: Chapman and Hall, Limited. 1905. 

Tue object, as well as the scope, of the present work is 

primarily to instruct the cadets of the Military Academy 

of the United States in the general principles governing 
the design and erection of engineering structures. In the 
first three chapters the different stresses are classified, 
their relations to each other and the influence they pro- 
duce are discussed, and the effect of changes of tempera- 
ture noted. For cach material there is a constant 
or coefficient of linear expansion. The subject of 
continuous beams, together with their accompany- 

Ing stresses, is treated in the usual analytical manner 

by the aid of the calculus. Three examples are se- 

lected, consisting of beams uniformly loaded, resting 
on three supports, on four supports, and on five, all 
equally spaced. 

Of the three methods employed for determining the 
stresses in a plate girder, the author very justly gives the 
preference to the second, insomuch as it gives the greatest 
actor of safety, and is far more generally used than | 
either of the other two. It assigns to the flanges the 


36,495,488 | 37 


79,874,566 | 81, 








— oe 


Taking the first and last years of the above period, we 
find that while locomotives have increased by slightly 
over 22 per cent., passenger coaches by 21°7 per cent., 
and the number of railway-owned goods wagons by 20°9 
per cent. Meanwhile the earnings have followed the 
course shown in the following table :— 











introduce the professional element, and neither com- 
parisons nor elaborate details are entered into. It is 
written primarily for a particular purpose, and makes, very 
wisely, no endeavour to convert engineering pupils into 
professional men, but admits that that process must be 
effected in a very different school. The treatise is well 
up to date, and contains a considerable amount of 


1895. 1396. | 1897. 1898, 1899, 1900. 1901. 1902, 1903. 

Poe sl ae ee wa gb me MES - fc, a ganee oe ee 
361,162 | 39,120,865 | 40,518,064 | 41,847,074 43,734,899 | 45,383,988 | 46,629,865 47,392,605 | 47,968,518 
44,034,885 | 46,175,335 | 47,867,172 49,218,064 52,116,094 | 53,470,564 | 52,995,569 54.688,559 | 55,110,673 
396,017 | 85,296,200 88,875,236 | 91,066,088 97,851,801 | 98,853,552 | 99,595,434 | 102,061,164 103,079,191 
33,519,410 | 35,103,776 | 35,291,432 | 35,005,495 37,760,706 | 34,111,082 | 32,105,695 | 35,219,916 | 34,517,386 


During the ten years covered by the above table, the 
receipts from passenger traffic have increased by 312 per 
| cent., the goods traffic receipts by 27:0, and the total 
| traffic earnings by 29°8 per cent. 
| Apportioning these gross earnings from traffic among 
| the locomotives given in the first table, it will be found 
| that the gross and net earnings were as follows :— 











TABLE III.—<Average Earnings per Locomotive for United Kingdom. 
NOME cas ss Sere SE 1£95, 1896. 1897. 1898. 1899. | 1900. 1991. 1902. 1993. 
Me Wie ioe a £ £ £ £ £ £ 
Gross earnings per locomotive 4,353 4362 4,498 4,537 4,573 4,757 | 4,640 | 4,564 | 4,612 4,648 
Net earnings per locomotive... 1,782 81,79 =1,809~=—-1,S11 1,753 | 1,837 | 41,601 1,471 1,591 1,541 


practical information in addition to those portions of its 
contents of a purely academical and didactive style. 








THe Royat Instirure or Pcsriic HEattH.—The Harben 
lectures will be delivered in the lecture-room of this Institute on 
Tuesday, O2tober 10th, Thursday, October 12th, and Tuesday, 
October 17th, at 5p m., by Professor Thomas Oliver, M.A., M.D., 
LL.D., F R.C.P., physician to the Rsyal Infiemary, Newcastle-on- 
Tyne. 
Air we Breathe in the Home, the Factory, and the Mine, including 
a description of Caisson Disease or Compressed-air Illness.” The 
lectures are open to the public, and all interested are cordially 


| invited to be present. 





* “The Great Luxemburg Arch,” THK ENGINEER, May 2nd, 1902. 
t ‘‘The Greatesé Stone Arch,” THE ENGINEER, February 26th, 1904. 


The subject will be ‘‘Some of the Maladies Caused by the | 


The gross earnings per locomotive are now £295 in 
excess of their value in 1894, but are £109 less than in 
1899. The net earnings, which reached their high water 
mark in 1899, are now £241 less than in 1894, A decline 
of this nature can scarcely be considered agreeable to the 
investor, as the downward tendency of dividends has 
followed fairly closely the course of the net earnings per 
locomotive. 

The problem of railway revenues is by no means 
inseparably bound up with the question of the number of 
locomotives. Far more important is the question of the 
| idle weight or empty trucks on goods trains. The ten- 
| dency of the reforming traflic manager is to limit these 
| as far as circumstances permit. Itis, therefore, of interest 

to gauge the gross earnings per unit of the total amount 
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During the ten years covered by the foregoing figures, 


of rolling stock used for the respective goods and pas- 
the locomotives increased in numbers by 12°8 per cent., 


Senger services. 
Tan_e 1V.—Average Earnings per Unit of Rolling Stock for United Kingdom. 


1894. | 1895. | 1896. | 1897. | 1898. 1899, | 1900. 


1902. | 


1901. 1903. 


Year ... 








£ £ £ £ £ £ | £ es ee a 
633 636 663 659 664 678 | 692 683 | 681 682 


Gross earnings per passenger vehicle .. 


Gross eatnings per railway-owned wagon| _ 
used for goods or mineral traffic ... ...| 71 71 78 74 73 73 75 75 
| 


In the above figures we find a marked increase in the 
earnings per passenger vehicle. Although no figures can 
be adduced in support of the view that this is unsatis- 
factory, it may be safely contended that this increased 


the vehicles attachable to passenger trains by 23°3 per 
cent., and the wagons for goods trains by 20°7 per 
cent. 

The earnings increased as shown below :— 


TaBLe VI.—L. and N.W.R. Earnings. 





————— 


heavier rolling stock and general increases in the weight 
of trains per passenger carried were worth the candle. 

A last comparison may pore be made of the cost of 
working locomotive engines. Appendix C of the 1903 
return gives for six years the expenditure on wages and 
fuel for locomotives. (See Table VIII. below.) 

Table VIII. shows that while the net earnings of 


| the line apportioned among locomotives earned have fallen 


materially, that fall cannot be attributed to increases in 
wages paid to drivers and stokers, it can be in part attri. 
buted to the increased cost of the fuel used. The 


| remainder of the fall in net earnings is due to other direc. 


tions of expenditure, such as materials and wages for 
maintenance and renewal of permanent way, repairs and 
renewals of locomotives, carriages, and wagons, and the 


| expenses of the traffic department generally. For many 


—— 





Year ... 1894, 1896, 1897. 1898, 1899, 


1900. 1901. 1902, 1903, 





£ 
5,567,061 
7,353,666 


£ 
5,233,688 











£ £ £ 
4,979,149 5,392,818 


6,588,890 6,877,953 7,066,920 


Passenger traffic, including receipts from 
season tickets, carriages, horses, and mails... 


Goods traffic ... 


4,837,654 
6,577,160 


5,778,907 
7,596,999 


a 


£ 
6,082,754 


£ 
6,071,309 
7,799,643 


£ 
6,001,971 
7,637,272 


£ 
6,063,408 


7,596,007 »787,246 





12,920,727 








Total gross earnings 11,414,814 11,568,039 | 12,111,641 12,459,738 


Net traffic earnings, after deducting working 
i RR hs SEI A ge 5,357,454 5,302,426 5,448,135 


expenses 4,984,394 


5,068,230 


~ 18,875,906 


5,376,225 


138,639,243 13,659,415 13,870,000 


13,870,953 | 


4,891,412 | 


4,830,755 | 4,816,807 


5,063,027 





Reckoned in relation to the rolling stock returned as | 
owned at the end of the year, the gross and net earnings 
were as follows :— 


earning does not balance an increase in the seating 
capacity or weight of coaches hauled. It is impossible to 
differentiate between locomotive earnings respectively 
from freight and passenger traflic, but, in view of the fact 
thai strenuous efforts are being and have been made to 
limit the empty space of goods wagons, we may safely 
attribute the decreased net earnings per locomotive, in 


Year ... 1994. | 1895. | 


1896, 


of the sources of increased expenditure the locomotive 
engineer cannot be blamed. 
AppenpUM.—While the foregoing matter was in type, 


TasLe VIL—Avwvaz? Bevaiags por Locomotive ant px Unit of Rolling Stock on L. and N.W.R. 


1903, 


1898, | 1899. | 1900. | 1901. | 1902, 





part, at any rate, to the drawing of much heavier passenger 
trains at higher speeds. 

Taken even at their maximum value—that of £692 
gross earned per passenger vehicle in 1900—railway 
passenger coaches have what electrical engineers would 
call a very poor load factor. For part of each twenty- 
four hours they stand idle in sidings, the idle period 
depending upon the traffic with which they have to deal, 
certain rolling stock on suburban lines having a shorter 


4,148 
1,810 


4,159 
1,830 
621 


Gross earnings per locomotive 
Net earnings per locomotive... 
Gross earnings per passenger vehicle 615 


Gross earnings per railway-owned wagon 


used for goods or mineral traffic ... 102 


| 4,328 
| 1,915 
637 


105 


4,520 | 4,571 | 4,550 | 4,548 
1,817 | 1,749 | 1,606 | 1,604 
645 | 651 635 | 629 


4,450 4,464 


1,878 
' 


637 


| | | 
| 





106 102 


108 103 


109 





| 





idle time per diem than the coaches of a Scotch express. 
Reserve coaches have to be provided for contingencies 
and holiday traffic. Allowing five weeks per annum for 
standing in reserve, overhauling, and so forth, and assum- 
ing an average seating capacity of forty persons per 
vehicle, it would be possible to compute an ideal rate of 
revenue earning for each coach. Allowing twelve hours’ 
service time per day at inclusive speeds of thirty-six miles 
per hour, and a revenue of jd. per passenger per mile, 
each car should earn per week of six days the sum of 
£324. At forty-seven working weeks per annum, this 
would give an annual revenue of £15,228. Reckoning 
this as the equivalent of the engineer standard of perfec- 
tion of 100 per cent., our railway coaches have only an 
earning efficiency of about 4} per cent. 

In the present state of railway statistics, every item in 
the foregoing estimate is based on conjecture. We do not 
know the average working mileage per vehicle per annum, 
and we do not know the average seating capacity per coach. 
We have no passenger mileage statistics, so that it is im- 
possible to compute the revenue per passenger mile. 
Compared with the railway engineer, the electrical 
engineer is well off, in that the statistics which are com- 
piled of electric tramway operations give, among other 
information, the number of passengers carried per car 
mile. Halifax, for example, carries on its electric tram- 
way 11°76 passengers per car mile. The cars owned 
number ninety-six, of which ninety-four are double, and 
two are single-deck cars. Weighting our average, and 
allowing fifty passengers per double-deck car, and twenty- 
four passengers per single-deck car, the mean maximum 


The foregoing tables show that the earnings of the 
London and North-Western Railway from their passenger 
and goods traffic combined increased by 21°5 per cent. 
To this increase the passenger earnings have contributed 
the greater part, as these have risen by 25°7 per cent., 
while the goods traific has only risen by 18°3 per cent. 
The receipts from both passenger and goods traffic 
include steamboat earnings, in regard to the earnings 
of which this company does not keep separate accounts. 
The inclusion of steamboat earnings does not materially 
affect the total figures, as in 1903 only 2} per cent. of 
the total expenditure was incurred for steamboat, canal, 
and harbour expenses. 

Comparing the earnings per unit of rolling stock on 
this system with the average for the whole of the 
United Kingdom, we find that the gross earnings per 
locomotive are more nearly approximate now than in 
1894, although the fall in London and North-Western 
Railway earnings since 1900 is not satisfactory. Initially, 
and until 1902, the net earnings per locomotive were in 
excess of those throughout the kingdom. There has been 
the same general decline in net locomotive earnings, this 
being slightly more serious on the London and North- | 
Western system than over the entire kingdom, the fall 
in ten years being £250 as against £241. The gross | 








Year 1898. 1899, 


TaBLe VIII.— Wages and Fuel Costs on L. and N.W.R. Locomotoves, 


the railway returns for 1904 were published ; it therefore 
became necessary to add a few notes to bring the preced- 
ing tables quite up to date. The number of steam-driven 
locomotives in the United Kingdom at the end of 1904 
was 22,443 ; the number of passenger carriages and other 
vehicles attached to passenger trains was 70,543, while 
goods, mineral, freight, and other wagons amounted to 
744,610. The total earnings being as follows :—Gross, 
from passenger traffic, £48,387,617 ; gross, from goods 
traffic, £55,400,052; gross traffic receipts, £103,787,669, 
and net traffic receipts, after deducting working expenses, 
£34,615,138, we obtain the following earnings per unit of 


rolling stock, which show, on the whole, a slight increase :— 


£4625 
1542 
686 


Gross earnings per locomotive... 
Net earnings per locomotive ..._ ... 
Gross earnings per passenger vehicle ..._ . ‘ 
Gross earnings per railway-owned wagon used for 
goods or mineral traffic 2... 2.0.0 2. eee one 
The working of the London and North-Western Railway 
during 1904 resulted in the following earnings :—Gross, 
from passenger traffic, £6,070,687; gross, from goods 
traffic, £7,942,518; gross traffic receipts, £14,013,205; 
net traffic receipts, after deducting working expenses, 
£4,800,556. The rolling stock at the end of 1904 amounted 
to 3068 engines, 9638 passenger coaches, «&c., and 76,430 


iv 


1901, 1992, 1903. 


1900, 








per car mile would be 49°46 passengers. That is to say, 
the Halifax Corporation trams have an earning efficiency 
of 23°8 per cent. The earning efficiency during the hours 
that a railway carriage is at work is undoubtedly much 
in excess of the low figure which I have computed. 
When once we have passenger mile statistics for our main 
lines, we shall be better able to estimate the earnings of 
rolling stock of various classes when employed on different 
kinds of work. Pending the collection of such figures, the 
tables given above afford a moderately satisfactory standard 
against which the earnings of the rolling stock of different 
lines may be contrasted and balanced against earnings 
per train mile. 

(2) London and North-Western Railway.—In any such 
comparison as this the first position must be accorded tothe 
London and North-Western, which possesses the longest 
mileage, the largest number of locomotives, receives the 
largest revenue from its traffic, and has the largest capital 


£ 
734,786 
579,570 
248 
193 


701,024 
459,549 
242 
158 


Total wages cost of working locomotives 
Total coal and coke for locomotives 
Wages cost per locomotive 


Fuel cost per locomotive ... 





earnings per passenger vehicle have remained practically 
stationary, instead of increasing, as is the case for the 
average of the whole country. The gross earnings per 
railway-owned goods wagons are throughout from 40 to | 
50 per cent. in excess of the mean of all the railway | 
systems. No emphasis can be laid on this urtil it is | 
possible to allocate the earnings of railway-owned and | 
privately-owned wagons. It might be proved that the | 
of any railway in the United Kingdom. The London and | revenues from the haulage of private wagons accounted | 
North-Western officials have also to deal with pretty well | for this apparently high revenue. On the other hand, as 
every known variety of traffic. Although their London | seems more probable, economies in loading, and the 
suburban traffic will not compare with that of the Great | limiting of idle weight, may be the reason of this more 
Eastern, the London and North-Western Railway has not | gratifying state of affairs. 

one large suburban system, but several of moderate size | The chief point for discontent in this analysis of earn- 
to consider. Main line expresses and slow passenger | ings per unit of rolling stock lies in the decreased net 
trains, all classes of freight from raw cotton to printed | earnings per locomotive. Despite increases in speed and 
Manchester goods, from china clay tc painted pottery | haulage power, the net earning capacity of British loco- 
wares, from armour plates to looms, from. cattle to dairy | motives is less than it was ten years ago. If the fuel | 
produce, all have to be handled. Starting from 1894, the | expenditure of goods and passenger services were kept | 
rolling stock increased, as shown in the following table :— / distinct, it might be possible to say definitely whether | 


TaBLe V.—Total of L. und N.W.R. Rolling Stock. 











1902. | 1903. 


l l 
...| 1894. | 1895, | 1608. | 1se7. | 1898, | 1809, | 1900. 1901. 


2,781 | 2,798) 2851 2,900 2959) 2,984 3,002 3,050. 








Locomotives 


Passenger carriages and other vehicles | 
attached to passenger trains ... ... ...| 


8,015 | 8,207) 8,446) 8731) 8,952; 9,219 9,547 
70,097 | 72,159 74,057 


9,655 | 
76,382 | 7 


7,871 
63,321 | 64, 





243 | 65,466 | 66,848 | 67,675 
| | } 


Goods, mineral, freight, and other wagons 





| locomotive engines, and 
| These give an average wages cost per locomo 


£ 
765,911 
715,084 
246 
230 


781,595 
745,530 
256 
244 


760,634 
903,608 
a8 
301 


£ 
773,215 
822,047 
259 
275 


goods wagons. The earnings per unit of rolling stock 
were therefore :— 
Gross earnings per locomotive... 
Net earnings per locomotive ..._... D 
Gross earnings per passenger vehicle ... ... ... 630 
Gross earnings per railway-owned wagon used for 
goods or mineral traffic... 10.0 66 eee oe 104 
The slight fractional improvements recorded above are, 
it is to be hoped, the actual turning point in the tide of 
railway (dividend-earning) depression. As regards work- 
ing expenses, the London and North-Western Railway 
aid in 1904 the sum of £748,559 for wages for working 
£815,767 for fuel for locomotives. 
tive of £244 
—the lowest since 1899—and an average fuel cost per 
locomotive of £266. With —_ to the last figure, the 
writer has to point out that the return for 1904 gives a 
higher value for the cost of fuel on this system in 190: 
than was given in the 1903 return, namely, £829,358 
instead of £715,084, as quoted in the preceding tables. 


£4568 
1565 








Ovircary.—Our Welsh correspondent reports the death of Mr. 
Louis Tyler, who at one time was a prominent ‘man in the colliery 
life of the Rhondda. He was associated in the Tylerstown 
Collieries with Mr. H. Kirkhouse, and a leading voice in the 
Miners’ Provident Fund, as well as in the ruling counsels of the 
collieries of South Wales and Monmouthshire. Sir W. T. a 
gives high testimony to his ability and judgment. He was in his 
sixty-eighth year. The collieries founded chiefly by him —— 
carried on by a limited compapy, Lewis and Tyler, Limited, 


- Cardiff, 
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SOUTH AFRICAN WINDING PLANT. 


ArreNntION has previously been drawn in these columns, 

age 408, vol. xcix., to the fact of the appointment by the 
Government of the Transvaal of a Commission to inquire 
into the subject of the safety of persons raised and 
lowered ia mine shafts. This Commission was instructed to 
inquire into and report upon :— 

(a) The present practice in the matter of conveying 
persons in mine shafts, more especially with reference 
to:—(1) Winding ropes: their structure, material, pre- 
servation, examination, the best methods of testing their 
reliability, and the best method of attaching the rope to 
its load. (2) The reliability and adaptability of safety 
catches and other safety appliances. 

(b) The efficiency of the safety catches and other safety 
appliances brought to the notice of the Commission. 

The mechanical laboratory of the Mines Department 
is at the disposal of the Commission to carry out 
such tests as may be considered necessary, and, in 
addition to these facilities, the directors of the Robinson 
group of mines have generously offered the use of the 
Marcus shaft of the Langlaagte Mine, together with the 
winding plant already installed there, so that practical 
trials under the usual working conditions may be carried 
out. The Commission has accepted this offer, and the 
Government has voted a sum of £2000 to defray the 
expenses of a series of tests, which will be conducted by 
Mr. W. Martin Epton, Inspector of Machinery of the 
Mines Department. 

The Commission, which was appointed in March last, 
has already got through a considerable amount of 
preliminary administrative work, and it now publishes a 
schedule which sets forth the terms of reference, the 
scope of the proposed inquiry, and the methods of 
procedure decided on. The subject of the inquiry being 
of considerably more than local interest, it is trusted that 
world-wide publicity may be obtained for this schedule, 
and that the response to the invitation of the Commission 
will be large and general, so that the evidence tendered 
anay embrace that relating to the practice of every mining 
field in the world, and thus tend to produce a report of 
lasting value and practical utility. From the published 
particulars which we now quote it will be seen that the 
personnel of the Commission is of great strength, and 
gives promise of thoroughness in its work. 

The following gentlemen have been appointed to serve 
on the Commission:—Mr. U. P. Swinburne, Acting 
Government Mining Engineer (Transvaal), Chairman ; 
Mr. J. A. Vaughan, Chief Inspector of Machinery 
(Transvaal); Mr. J. S. Fisher, Inspector of Mines, 
Joharnesburg; Mr. I’. Drake, consulting engineer, and 
Mr. E. Hopper, consulting engineer (representing 
Transvaal Chamber of Mines); with a large number of 
other engineers interested in or connected with mining. 
The secretary is Mr. J. R. Mackinlay, Mines Department, 
Johannesburg. 

The Commission invites the attendance of all persons who are 
willing to give evidence, who are acquainted with the matters of 
reference, which are more particularly described hereunder. 

It is requested that any intending witness will communicate with 
the Secretary of the Commission, address: P. O. Box, 1132, 
Johannesburg ; or Room 74, Winchester House, Johannesburg, as 
to his willingness to appear and give evidence ; his address whither 
notifications may be sent ; and a short statement as to the evidence 
he is willing to give, specifying those points he considers of par- 
ticular importance. : 

‘The Commission also invites statements from persons conversant 
with mining matters, who are unable to attend personally to tender 
evidence. Such statements may refer to any one, or all of the 
sections of the inquiry, and should be forwarded to the secretary, 
tupported by affidavit, and type-written if possible. 

With special reference to the respective sections that they con- 
cern and under which they are classified, the following points are 


brought to the notice of persons intending to give evidence or 
furnish statements :— 


1,—WINDING -ROPES—Srrvctvre, 

{a) For what conditions of winding are the following the most 
— ' (1) Ordinary lay; (2) Lang’s lay; (3) other special 
ays, e 

(b) What are the advantages or disadvantages of lays of various 
angles / (1) In the rope ; (2) in the strand. 

(c) What special advantages or disadvantages pertain to lock-coil 
ropes, fattened strand ropes, cables, flat ropes, many-stranded 
ropes / 

(¢) For what conditions of winding are the following strand con- 
structions the most suitable :— 





6 round 1 Wires all the same size. 

7 4 5 round 1 

8 ,, 8  ,, 1] Wires differing in size, outside circle com- 
ee a ae. ed of larger wires, and often of a 
8: De i ae ittle higher grade material. 

9 ” i ”» : 

10° Fee ec 1 All wires practically the same size, 
11 ee 6 ” 417 tending to have outside wires slightly 
22” § ” 7) larger, say -003 indifference, 


8 ay & flat wire core of same grade as outside wires. 
9 ,, _3 twisted in opposite direction to outside wire. 
9 ,, 12rounda triangular core, &c. &c, &c, ? 

(c) Re core of strand : What are theadvantages or disadvantages 
of hemp, hard wire, soft wire, flattened wire, triangular wire, core 
or other special shape or material? What proportion of the 
a of — strand can be assigned to it! 

: e advantages or disadvantages bs 
dh. at a tages of a strand composed of 

(9) Should the various lengths of wire in a rope be connected, 
ray if so, the most approved method of joining, such as brazing, 

c.f 
(“) The best method of construction of a tapering rope, with 
Special reference to the difficulties in its manufacture. 

(‘) The most suitable material for the main core of a winding 
rope, and its most suitable form. What proportion of the strength 
of a rope can be assigned to it ! 

(/) Other particulars of interest with reference to this subject ? 


WINDING ROPE—MateriAt. 


(a) For what conditions of winding are the various grades of 
steep reeamelly used in the construction of ropes specially suit- 


fo) To what extent is ductility sacrificed in the gain of tensile 
strength ? 

(°) What are the tensile strengths and ductility of the steels— 
= mpered—of which wire ropes are drawn? (1) How do these 
nerease or decrease during the drawing process? (2) What are 





limits of tensile strength and ductility of wires of the various 
standard s‘zes } 

(d) What special alloys—e.g , nickel steel—have been experi- 
mented on for the manufacture of wire ropes, and with what 
results / 

(e) How does any special treatment—e.g., galvanising—affect 
the strength and ductility of the wires of a rope ! 

( f) Any other particulars of interest with reference to th’s 
subject. 


2,—WINDING ROPE—PREsERVATION, 


(a) To what extent this may be influenced by preservative treat- 
ment during manufacture. 

(6) The composition of various preservative and lubricating 
dressings for ropes working in:—(1) Dry shafts; (2) wet shafts— 
acid, alkaline or neutral waters. 

(c) The efficiency of various dressings in respect of corrosion and 
wear. 

(d) The frequency of application of dressing under tho various 
conditions. 

(e) The method of application of dressing. 

(f) To what extent the dressing obscures the condition of the 
rope in the customary frequent examinations, 

(9) The efficiency of any metallic covering, such as galvanising. 

(2) To what extent the life of a rope is affected by working con- 
ditions such as :—(1) Description of winding plant; (2) variation 
in direction of shaft; (3) use of rests in loading; (4) speed of 
winding ; (5) description of guide pulleys, &c. 

(‘) To what extent the life of a rope is increased by periodical 
recapping. 

(j) Any other particulars of interest with reference to this 
subject. 


WINDING ROPE—ExaMinatTION, 


(a) Nature of examination. 

(4) Frequency of examination. 

(c) Appliances for assisting examination. 

(d) The portion or portions of a rope that shculd be most care- 
fully examined. 

(e) Phe necessity or otherwise of relieving the rope from strain 
during the examination. 

(f) The best method of examining a rope internally. 

(g) The best method of assessing deterioration. 

(4) Any other particulars of interest with reference to this 
subject. 


3.—WINDING ROPE—Best Meruop or TESTING. 


(a) How can the true strength of a new rope be best ascer- 
tained ¢ 

(b) How far does the true strength of a rope differ from the 
nominal strength—breaking load—as quoted by the manufac- 
turer ! 

(c) The various methods adopted by manufacturers to assess the 
ultimate strength of a new rope. 

(dq) What considerations affect the choice of a factor of safety ! 

(e) In the tension test of a sample of the whole rope, what 
length of test piece would be considered sufficient to give a true 
indication of the strength of the rope? 

(f) How should the specimen be gripped during the test / 

(g) What other tests beside tension tests are of value in deter- 
mining the quality of a new rope / 

(4) Regarding the utility of a periodical test, during the work- 
ing life of a rope, of its elongation under known loads. Should 
the loading be in excess of normal conditions, and, if so, to what 
extent ! 

(¢) In what manner, and how frequently, should such elongation 
tests be made / 

(j) What indications in respect of deterioration of strength 
could such tests furnish ? 

(&) What length of rope is it advisable should be cut off at the 
time of re-capping, and what tests—mechanical, chemical, &c.— 
should be applied to such portion / 

(‘) During the working life of the rope what tests can be applied 
—mechanical, chemical, electrical, microscopic, &c.—to show the 
deterioration in quality of the material of which it is composed ? 

(m) Is the reduction in cross-section, as ascertained from cir- 
cumferential measurements at various parts of a loaded rope, a 
reliable indication of its loss of strength / 

(x) Is the visible wear on the external wires a useful indication, 
in itself, of the loss of strength in a rope / 

(0) Can the internal wear be assessed separately from that 
visible externally / 

(p) Any other particulars of interest with reference to this 
subject. 


4,—THE BEST METHOD OF ATTACHING THE ROPE TO 
THE LOAD. 


(a) Regarding the various methods of securing a rope to a 
thimble, or in a socket—their efficiencies, advantages, or dis- 
advantages—the various constructions of rope also being taken in 
consideration. 

(1) Regarding the various methods of connecting up a load to 
the eye of a thimble, or socket. Should swivels be used / 

(c) Regarding the advantages or disadvantages of spring 
—— or other special connections designed to minimise 
shocks, 

(d) Regarding the advantages or disadvantages of supplementary 
safety chains. 

(e) Regarding the frequency with which connecting appliances 
shou!d be annealed, and the methods adopted for this purpose. 
Have variationsin temperature—climatic—any deleterious effect ! 

(f) Regarding the practice of connecting up a man cage, as 
necessary, below a skip or other cage, 

(g) Regarding the material of which connecting appliances 
oe constructed, and the proper factor of safety to be 
adopted, 

(kh) Any other particulars of interest with reference to this 
subject. 


Tue RELIABILITY AND ADAPTABILITY OF SAFETY CATCHES AND 
APPLIANCES IN SHAFTS, 
(a) Regarding the utility and reliability of the various methods 
of providing against excessive speed in winding. 
()) Regarding the utility and reliability of the various methods 
of preventing an overwind of the load in either the up or down 


ps. 

(c) Regarding the utility and reliability of the various methods 
of disconnecting the rope from the load in the case of an over- 
wind in the head gear, and the means adopted to support the load 
after disconnection has occurred. 

(d) Regarding the utility and reliability of safety appliances 
designed to stop, check, or suitably govern the motion of the load 
in case of the rope breaking on either the up or down trip. 

(ce) Concerning any other safety appliances in use for winding, 
e.g., safety crosshead guide for sinking buckets, &c. 

(f) To what extent do any of the safety appliances above re- 
ferred to constitute an additional danger to winding operations. 

(g) Particulars—authenticated—are desired concerning accidents 
that have occurred during winding operations, with special refer- 
ence to the reliability or otherwise of safety appliances, 

(hk) Any other particulars of interest with reference to this 
subject. 

VI.—With special reference to Section IV., and in order to 
assist the inquiry into the reliability and adaptability of safety 
appliances for use in connection with the raising and Soousine of 
persons in mine shafts, inventors and manufacturers of such safety 
appliances are invited to forward to the Secretary drawings and 
are of their schemes, together with full destriptions of their 
working. 





All drawings should be on tracing cloth and suitable for sun 
rint reproduction, of scale lin. to the foot for general views, and 
in. to the foot for special details. Models may also be forwarded, 

but these are not obligatory. 

Drawings and models will not be returned, but will remain tne 
property of the Transvaal Government. 

Practical tests under normal working conditions will be made ot 
appliances selected, and for this purpose it will be necessary for 
each inventor or manufacturer, when submitting drawings, to also 
furnish written permission empowering the Commission, if they so 
desire, to construct or cause to be constructed the appliance in 
question for purpose of the test. The modifications, if such be 
necessary, or if such be possible, to enable safety catches or grips 
to be used in shafts fitted with either wooden or steel guides 
should be specified. 

VI{.—Copies of the report, embodying the findings and recom- 
mendations of the Commission, will be sent to all persons whose 
evidence is published, to those who submit drawings or models of 
safety appliances, and to all papers and periodicals in which this 
notice is inserted. 


All communications, statements, drawings, and models must be 
dispatched so as to reach the Secretary not later than 31st 
January, 1906. 


For the information of inventors and manufacturers it 
may be stated that the Marcus Shaft, where the trials are 
to be undertaken, is a vertical shaft of 620ft. in depth. 
The size of the winding compartments is 3ft. 7}in. by 
5ft. inside timbers, so that the skip or skeleton convey: 
ance used, although not limited as regards length, cannot 
exceed 2ft. 9in. by 4ft. 6in. in cross dimensions. 

The winding engine is a Tangye geared hoist, cylinders 
18in. diameter by 28in. stroke. 

The headgear is a steel structure, about 34ft. in height, 
with -pithead sheaves of 8ft. diameter, grooved for 
1lin. diameter rope. 

The winding engine drives through gearing (8°7 to 1) 
a pair of non-clutching drums 8ft. diameter and 18in. wide. 

The runners or guides in the shaft at the present time 
are of 4in. by 4in. timber. These will be altered to 8in. 
by 4in. to suit a skip capable of carrying about 3} tons of 
rock. After the trial of safety catches on the wooden 
guides, these latter will ke changed for steel, so that the 
requirements of modern practice may be met. The 
most severe test to which safety catches will be put will 
be, in all probability, one in which the winding rope is 
suddenly disconnected at the drum end while the loaded 
skip is being lowered at good speed. Under this unusual, 
but possible circumstance, it was found in a previous 
test on the Rand that the safety catches, after gripping 
the guides at the moment that the rope was relieved of 
the tension of the load, almost immediately disengaged 
owing to the fouling of the descending rope with certain 
obstacles. Safety catches can, of course, be constructed 
so as to lock once they have acted, but as it is known 
that the catches operated by springs on some occasions 
come into action when not required, in the ordinary 
winding operations and due to the “ pumping” action 
of the rope, it will be seen that the locking of the 
grips would on such occasions constitute a serious 
danger. 

With regard to the trials of devices for: h> prevention 
of accidents due to “ overwinding,” it has t> be remem- 
bered that detaching hooks depending for their action 
on the shearing of a copper pin have not been con- 
sidered suitable for use in the incline and compound 
shafts that are quite usual on the Rand. These com- 
pound shafts are generally graded vertical to incline, 
and the winding rope engages with a roller path in 
taking the turn. The flapping action of the rope on 
the guide rollers in inclines and at bends has probably 
been the reason of the non-use of the detaching hook. 
There are on these fields a few instances of the fitting of 
overwinding prevention devices that act on the throttle 
or brakes of the winding engines in cases of excessive 
speed or of an over-run, and the efficiency of these, as 
well as of similar appliances, will doubtless be fully tested 
by the members of the Commission. 

It will be seen that the time limit for the receipt of 
evidence, plans, or drawings is January 31st, 1906, but it 
is anticipated that the work of the Commission will not 
be delayed until then. The hearing of resident wit- 
nesses and the tests of locally constructed appliances 
will probably be forthwith proceeded with. 








THE LIEGE EXHIBITION. 
FRANCOIS AIR COMPRESSOR. 

Wuen the pressure of steam raised at mines scarcely 
exceeded 60 lb. per square inch, a speed of 60 revo: 
lutions per minute was sufficient for air compressors j 
but now that the pressure is about double, permit- 
ting the use of high-speed engines, while gas motors and 
dynamos are also employed to drive compressors directly; 
the latter must be made capable of high speeds. The 
temperature of compressed air, which is scarcely 50 deg: 
Cent. 122 deg. Fah., in wet compressors, attains 
200 deg. Cent. in those working dry ; and this constitutes 
one of their disadvantages, alone sufficing to determine 
the adoption of compression in stages. While the proper 
quantity of water introduced into the cylinder for cooling 
can easily be determined for each compressor, a slight 
excess is no disadvantage; and this water introduction 
entails the use of hydraulic joints, which are far more 
efficient than those of valves working dry. 

Moreover, the quantity of water introduced, provided 
it be recuperated and used over again after being passed 
through a refrigerator on the return pipe, is absolutely 
without influence. Even if impure, water causes no 
incrustation in the valves and cylinders; and the addition 
of a little soft soap renders the water a sufficient 
lubricant. 

Owing to the fact that the vapour in the compressed air 
is produced by the heat disengaged during compression, 
the quantity of water thus lost will always be very slight, 
because from the heat produced by the compression must 
be subtracted that absorbed by the water recovered, as 
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well as that lost through the cooling action of the com- 
ressing cylinders. 

The disadvantage sometimes attributed to the presence 
of moisture in compressed air, as regards its freezing in 
the motors, may be disregarded, because it can easily be 
avoided by arranging a free space between the piston and 
evlinder cover, and by so regulating the distribution of 














Fig. 1—-FRANCOIS 


the compressed air as to obtain any degree of compres- 
sion desired in this space. Such practice prevents any 
formation of hoar-frost inside the motors, and causes no 
loss of work, because that absorbed in compression is 
given out again on the return stroke. 

In the case of large compressed-air motors, the exhaust 
should be led into a wooden 
snow-box, fitted with outlet 
pipes, so that the exhaust 
may be taken away from the 
motor and its driver, and so 
protect them from the ex- 
treme cold. But whilst 
air may be compressed by 
either dry or wet machines ; 
the latter have great advan- 
tages, both for direct and 
multiple compression. If 
the dynamic results of two- 
stage dry compressors be 
compared with that of single- 
stage wet compressors—the 
two methods now almost 
exclusively employed—it will 
be found that the former 
has a certain advantage, 
which it is, however, a mis- 


Fig.2. 









| M. Francois has adopted single-acting vertical cylinders, 
because this arrangement allows both the inlet and 
delivery valves to be made large enough to compensate 
| for the high speed of working, while the moving parts 
may be made simple. As the valves, like the pistons, 








work vertically, there is no friction due to their weight, 
' so that the wear is very slight and regular. 






































AIR COMPRESSOR 


A general view of this compressor is given in Fig. 1. 
The small single-acting pump, carried by a bracket on 
the standard, the shaft of which is driven by an excentric 
on the main shaft, is used to inject water into the 
cylinders by means of flexible piping which is connected 
to the vertical tube seen in the upper part of Fig. 2, 


Plan of the Plan of the } 
Compressor Piston Suction Valve 
Fig.3. Fig.4. + Plan of the 


\ Suction Valve 


Fig> 











Delivery Valve 
Fig.7. 


Pian of Delivery Valve 
Chamber 





take to exaggerate. 
Comparison of the diagtams 
shows that, for compression 





up to 6 atmospheres, or 88 Ib. 
per square inch, which now 
appears to be the limit 
practically adopted in mines, 
the advantage in this respect, 
secured by two-stage dry 
compression over  single- 
stage wet compression, is 
7'8 per cent., and up to 
7 atmospheres, or 103 lb. per square inch, 8°7 per 
cent.; but this slight advantage is counterbalanced by 
the increased complication of two-stage compressors. 
Such is the gist of the considerations ie to air 
compressors that M. Joseph Francois brought before the 
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Fig. 8-WATER SYSTEM 
Mechanical Section of the International Mining and | 
a Congress recently held at Liége in connection 
with the Exhibition ; and the point he chiefly emphasised 
was that high speed is necessary in compressors, if they | 
are to be driven directly by modern motors. 
In order to attain the greatest efficiency in compressors, 












Figs. 2 to 7—DETAILS OF FRANCOIS COMPRESSOR 


which shows a vertical section through the cylinder. The 
air, after being compressed, is led to the receiver, where 
it throws down the moisture held in suspension; and 
this water is drawn through a refrigerator by the injection 
pump, so that it is used over and over again. e com- 
pressed air is taken off from the top of the receiver, 
whence it passes to the motors in a perfectly dry state. 





Diagram taken at 120 Revs. per min 
Absolute Pressure of the air 7 Atms 
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Fig. 9—PRESSURE DIAGRAM 


To make up for loss due to evaporation, water can be 
added to the receiver. 

The air enters each cylinder by a single valve A—see 
Figs. 2 and 4—seated in the piston B—shown in plan in 
Fig. 3—that carries a plate C—the plan of which is 
shown in Fig. 5—serving to guide the valve and limit its 
rise. This valve, which affords two inlets—one all round 


shown in Fig. 4—is so light that it opposes a scarcely 
appreciable resistance to the introduction of air: into the 
compressing cylinders. Springs are unnecessary, because 
the piston, by virtue of its inertia, leaves the valve at the 
beginning of its downward stroke, to rejoin it at the 
beginning of its upward stroke. The valve’s action, which 
takes place at the dead points, is free from disadvan- 
tageous shocks, while its rise is very limited, due to its 
double air inlet and its comparatively large diameter. 

Fig. 6 shows a plan of the delivery valve chamber, with 
its six valves arranged annularly. A vertical section is 
given in Fig. 7. This valve consists of four parts—the 
valve proper D and its spindle, the cylindrical chamber 
E for the compressed air, the small piston F which moves 
freely in this chamber, and the buffer G, which limits the 
rise when the compressor is started. The slight clearance 
between the top of the valve spindle and the small piston 
permits the valve to rise freely, and also it allows the 
compressed air to enter the chamber E by the orifice H 
in the piston F. Directly the valve rises it closes this 
orifice, and causes the piston F to rise, thus compressing 
the air in the chamber E, and this acts as a spring, its 
power being determined by the size of this chamber. 

As shown by Fig. 1, the compressor is arranged to be 
directly driven by a dynamo. The cylinders are 50 cm.— 
say 20in.—in diameter by 60 cm., or 2ft. stroke. When 
running at 120 revolutions per minute, 150 horse-power 
is developed, and 25 cubic metre = 883 cubic feet of air 
are drawn in per minute, and compressed to 7. atmo- 
spheres, or 103 Ib. per square inch. An indicator 
diagram taken at this pressure is shown in Fig. 9. This 
compressor is made and exhibited by the Société Anonyme 
John Cockerill, of Seraing. 








ENGINEERING SCIENCE IN JAPAN. 
By Ropert H, Smiru. 

Ir is the privilege and heritage of the British patriot to 
be continuously on the tremble in fear of some new peril. 
When the present writer was a boy the French bogey was 
very much alive, and everyone read excitedly “ The Battle 
of Dorking,” very much to the profit of the inventor of 
that ingenious romance. Then we had the Zulu peril, and 
the Kaffir peril, and the Yankee peril. The Afghan and 
the Russian perils we have always with us, and the Ger- 
man peril looms large to-day. For fifty years any casual 
mention of the Chinese peril has been enough to cast a 
spirit of desperate gloom over the hearts of all our 
manufacturers, while our politicians have looked on this 
matter more as the Chinese puzzle. Generally the Mon- 
golian or yellow peril makes us quake in terror of our 
intimate recollections of visits from Ghenghis Khan. 

The present article is written to sound the note of 
alarm of the new peril, which is a real and genuine one. 
This is the birth and rise of a new mechanical science in 
Japan, which will soon transform our Old- World machinery 
into unusable antiquities if our Scottish, and English, and 
German, and American engineers do not gird up their loins 
and educate themselves to a really scientific standard in 
the design of machines. We must throw overboard the 
hoary simplicities of Molesworth and Kempe; we must no 
longer be dumb faithful followers of rule-of-thumb instead 
of reason and observation ; for fetish worship at the altar 
of formulas we must substitute common sense considera- 
tion of practical requirements; we must abandon the habit 
of “ assuming ” a hyperbola to be a straight line “ for the 
sake of simplicity in calculation” merely because some- 
body said eighty years ago that it appeared to be not 
very far out of the straight ; we must study economy and 
efficiency with dead-hard scientific accuracy, and those who 
decline to take the trouble to do so must be requested to 
step off the manufacturing stage. It is, of course, a 
troublesome programme to set before a nation who has 
never “ passed” beyond linear equations of a single un- 
known quantity, but there are so many unknowns in 
Nature, and so many degrees in art, that those who wili 
not move beyond the simplicities of last century must 
certainly succumb to the new yellow science of mechani- 
cal manufacture. There is yet time to escape the peril, 
because, although the baby is already clever with his 
tools, he is not yet endowed with any abundance of 
reserve strength or capital. 

The nest in which the new scientific prodigy is being 
nurtured is the College of Engineering of the Imperial 
University of Japan in Toékyo and in the sister 
college in Kyéto. The Society of Mechanical Engineers, 
Tokyo, has formally a separate and independent exist- 
ence, but from the pile of documents before us it appears 
that the “ Proceedings” of the one become practically 
the journal of the other, so far as papers on technical 
subjects are concerned. Professor Watanabe is director 
of the college and chairman of the editing committee of 
the journal. Professor Inokuty is president of the society, 
and represents mechanical engineering on the editing 
committing. : The society was started in 1897, when 
Professor Mano, the first president, gave an address which 
appears formidable in Japanese type. A peculiarity of 
the journal is that, presumably according to the tastes of 
the various authors, the papers are reported in Japanese 
or in English. The mixture presents an odd appearance 
to the eye, and well illustrates the warring elements in 
modern Japanese society, which divide upon the 
“language question” as well as upon many others, 
modern Japan not being the absolutely homogeneous 
patriotic unity that some Europeans imagine. The 
subjects of the papers read during the first few years are 
very various, ranging over the manufacture of tyres, 
street railways, artificial silk, compressed air engines, 
teeth of wheels, jet condensers, water-tube boilers, 
steam dredgers, balancing of marine engines, wind 
pressures on structures and cyclones, steam consumption 
of marine engines, and the solidification of metallic powders 
by pressure. These are only samples, and many of the 
papers exhibit a remarkable originality of idea which 





the periphery, and the other by the segmental apertures 


deserves the title rather of genius than of mere ingenuity. 
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Thus Mr. Shin argues that since water jacketing has 
been found efficient in keeping down rise of tem- 
perature in air compressors, and thereby minimis- 
ing the work done in compression, therefore water 
jacketing should also be useful in compressed air 
engines to prevent excessive fall of temperature and 
the formation of ice choking the exhaust ports, and 
describes an engine constructed in this way. Mr. Kosaka 
describes a method of drawing cycloidal teeth which, he 
says, is new, and may be good if cycloidal shapes 
are desirable, which, however, would be denied by Mr. 
Edward Sang. Mr. Tomonaga details an elaborate 
theory of jet condensers, with extensive tables and 
diagrams which prove that a maximum vacuum is 
obtained by the use of a definite quantity of injection 
water per pound of steam to be condensed, the best 
quantity of water, however, ranging from 14 lb. to 24]b., 
according to “the capacity of an ideal air pump per unit 
volume of water condensed per suction stroke,” while this 
capacity apparently varies from 30 to 89. Professor 
Inokuty demonstrates that the strength of spur wheel 
teeth may be increased no less than 75 per cent. by the 
simple expedient of rounding off the top corners 
at the two ends of each tooth to a radius 
of 4 the height of the tooth. To ensure obtain- 
ing the advantage of this design, which eliminates the 
risk of breaking off the corners by concentration of driving 
pressure upon them, the breadth or axial length of the 
tooth must be at least three and a-half times its height, 
or two and a-half times the pitch if the height be ;'5 of 
the pitch. The paper on “ Water-tube Boilers for the 
Navy,” read in 1900 by Mr. Wadagaki, is an excellent 
résumé of the requirements of this class of boiler and of 
the conditions under which it works, the sober common 
sense of which makes it well worth reading. In 1901 
Professor Inokuty investigates fly-wheels as aids in 
restraining engines and water turbines from running away 
during the time delay in the action of the governor ; 
which investigation is then refined upon in a thoroughly 
scientific manner by Mr. Nakahara. His method, how- 
ever, suggests an abundance of time for the making of 
laborious calculations. The subject is followed up by a 
paper in no less than ten chapters by Professor Oscar 
Goeriz, dilating at great length upon the influence of the 
inertia of the great masses of water in the flumes of 
turbine plants upon the governing of the speed of these 
plants, in which paper, however. the easy and commonly 
used method of dodging inertia difficulties by opening 
a bye-pass seems to be overlooked. This curious paper 
is decorated throughout by single, double, and triple 
marks of admiration and of surprise at the extraordinary 
results reached, and it is interesting to contrast the 
English composition employed in it with the staid 
correctitude of that used by the more purely Japanese 
writers. 

In 1902 we find the society again discussing water- 
tube boilers for the purposes of war, and especially from 
the point of view of naval tactics. In the same year the 
indefatigable Inokuty discourses upon wind pressures on 
chimneys and roofs. Here it is surprising to find so 
matter-of-fact a mechanician displaying so much cheerful 
readiness to apply to practical purposes dubious 
mathematical formulas quoted from European theories of 
no scientific authority, and, moreover, at the top of page 78, 
confounding the impact pressure of a fluid stream upon 
a solid surface with the intrinsic static pressure of the 
fluid due to its temperature and density. The paper fails 
to recognise that the force exerted by a stream upon a 
fixed so‘id can only be discovered theoretically by appli- 
cation of stream-line theory, and that the integral force 
arises as much at the leeward as at the windward face of 
the obstacle. A lengthy paper, in 1903, on “ Safety 
Valves,” by Mr. F. Tanaka, eludes our criticism by the 
method of Japanese typography, and illustrates in text 
and diagrams the difficulties fallen into by those Japanese 
writers who strive to combine the Japanese and English 
languages, this combination occasionally forcing them to 
write Japanese horizontally from left to right, which 
must necessarily produce a grotesque and unnatural 
appearance to Japanese eyes. 

Meanwhile, in the quieter atmosphere of Kyéto, we find 
the “* Memoirs of the Uollege of Science and Engineering ” 
devoted to chemistry and electricity, and here the authors 
sometimes lapse into German, one paper being “ Ueber 
die Verinderung der Elektrischen Leitungsfihigkeit eines 
Pulvers durch Induction,” by Muraoka and Tamaru, the 
experiments being with powders of iron, nickel, brass, and 
carbon. The volume also contains two papers by 
T. Mizuno on “ Electric Resonance” and on his system 
of “Wireless Telegraphy,’ while E. Aoyagi gives an 
original graphic construction for calculating the potential 
falls in.a complex network of electric conductors. 

In 1904 we find the College of Engineering in Tékyo 
standardising bolts and nuts, and Inokuty again appears, 
first in proposing mathematical methods of regularising 
the catalogue dimensions and trade reference numbers of 
“lines” of standard machines and other manufactured 
articles; and secondly, in calculating the extra pressures 
caused in long pipes, such as lead water into turbines, by 
sudden stoppage of the flow by the closing of a valve. 
He does this by an extremely elegant mathematical 
method. He assumes the stoppage at the section facing 
the valve to be instantaneous, and he would have 
augmented greatly the utility of his results if he had 
extended his calculation so as to cover a finite time-rate 
of stoppage. The results depend upon the ratio of the 
bulk-modulus of elasticity of water to the tensile elastic 
modulus of the steel‘or other material of which the 
pipe is made, and also upon the ratio of the thickness to 
the diameter of the pipe. If the pipe were perfectly 
rigid the extra pressure caused by the stoppage 
would travel backwards along the pipe as a wave 
at a speed equal to the square root of the ratio 
of the bulk elastic modulus to the mass density of 
water, or 4700ft. per second, that is, the same as the 
velocity of sound in a closed rigid tube filled with water. 
The extra pressure so caused equals the original velocity 





of flow in the pipe multiplied by the bulk modulus and 
divided by this wave-speed, or about 63 lb. per square 
inch for each foot per second of velocity in the original 
flow. The elastic yield of the pipe slows down the speed 
of propagation of the wave of pressure in the ratio of 


1 to D t D 
Ji a 100 é where ¢ and are the thickness 


and diameter of the pipe, and where 100 is the 
ratio of the modulus of tensive elasticity of the 
steel plate of which the pipe is taken as made to 
the bulk elastic modulus of water. The extra pressure 
caused by the stoppage equals 631b. per square inch per 
foot per second of the original velocity of flow reduced in 
D ) 7 
1007)" For 


small thick pipes of cast iron or cast steel the correction 


the ratio of the one and a-half power of (1 4 


depending upon ; is not important, but for large steel 


plate pipes the ratio = may evidently reach to from 70 to 


D _ 
100¢ 


1-4, and(1 oo A as much as from 2°2 to 2°9. As 
a speed of 6ft. per second is, or should, never be exceeded, 
absolutely sudden stoppage of water does not create extra 
pressure of more than about 380 |b. per square inch in a 
rigid pipe or 200 1b. per square inch in a large pipe of thin 
steel plate. Of course, the rapid, but not instantaneous, 
stoppages actually caused by the closing of valves create 
much smaller pressures; but the calculations show how 
important is slow and cautious closing of sluice and other 
valves, a fact well known to waterworks engineers. 

In 1904 we find also an interesting paper upon 
“Turbine Governors,” by Professor 0. Goeriz, in which 
automatic relief valves, as made in Europe for avoiding 
inertia effects, are described. There is a very large 
amount of water power in Japan, which is as yet utilised 
to a very small extent, but it is evident that the matter 
of hydraulic turbines and electric generators is being 
closely watched by Japanese engineers. In 1905 there 
appears a paper by Mr. Nogami, printed in Japanese, 
describing an extensive turbo-generating electric power- 
plant, and another also with text in Japanese print, but 
with extensive tables in English, on locomotive testing in 
England and America. 

These records of the last ten years’ scientific work 
testify how frequently Mr. Inokuty, Professor of 
Mechanical Engineering in the University, Tékyo, hes 
assisted in his country’s development by clever and 
practically useful investigations. In 1905 there is 
published by the University the investigations and 
experiments made by this brilliant mathematician and 
mechanician on Centrifugal Pumps, They fill a large 
volume of nearly 300 quarto pages, and are so complete 
in respect of applied theory that the volume deserves to be 
accepted in Europe and America as a standard authority 
upon the theory of this class of machinery. In saying 
this, however, we must not omit to state that throughout 
much of these elaborate and beautiful calculations there 
run two assumptions taken as physical bases on the 
authority of our European common text-books of hydraulics. 
The first of thesc is that the loss of head incurred ina sudden 


100, so that (1 4 )t may beas much as from 1°3 to 


enlargement of the channel of a water flow equals the’ 


square of the change in mean velocity divided by 2g. In 
introducing this ancient rule-of-thumb, Professor Inokuty 
remarks that “the proof of this is, however, not very 
satisfactory, and must be taken as partly experimental.” 
If it were wholly experimental it would be wholly satis- 
factory. Unfortunately it has nof been proved experi- 
mentally, and its theoretical demonstration is, to say the 
very least, unscientific. Of course, no sudden enlarge- 
ment of a water-stream section does ever actually occur. 
In antiquated designs if there be a sudden enlargement of 
section of the solid channel, then beneficent Nature fills 
up and rounds off the awkward corners with masses of 
dead water, or water nearly dead and alive only with 
sluggish changing eddies. It is the frictional or viscous 
drag of the smooth fiowing water upon this dead water 
that creates eddies at “sudden” enlargements. If it 
were not for such drag the flowing water would shape for 
itself a channel of fair stream lines between walls of dead 
water, and the loss of head at such places would be zero 
if it succeeded in making such a fair channel for itself. 
The actual loss occurring, depending as it does upon 
viscosity work and eddy making, could not possibly 
be represented with such child-like simplicity as 
(vg — v;)2? + 2g. But in well-designed modern plant the 
need for calculating it should not arise, because no 
modern engineer would deliberately introduce changes 
of section such as he knows must result ineddy loss. The 
second assumption is that the frictional loss of head 

2 
through solid channels equals f : - 
efficient f, length of chanrel 7, mean hydraulic radius r, 
and velocity v. As nearly all our estimates of hydraulic 
inefficiency are founded upon this approximation, it would 
be hypercriticism to object to it, but it should be remem- 
bered that all Professor Inokuty’s extremely skilful 
estimates of frictional loss are based upon this rough-and- 
ready rule. 

The author begins by stating the known laws of free 
and forced vortex or whirlpool motion. through chambers 
with fixed walls. The vortex motion is very materially 
influenced by giving the chamber a variable axial width. 
He then calculates the effect of sudden change of direction 
and of magnitude of velocity as the water issues from the 
blade passages of the rotating wheel into a vortex 
chamber surrounding it. He next gives in general terms 
a theory of centrifugal pumps consisting of a set of rotat- 
ing blades surrounded by a cylindrical vortex chamber, 
and delivering from this through a spiral or volute casing 
into a delivery pipe, the final entrance into this pipe from 
the volute casing being, when so desired, of evasé conical 


with friction-co- 





form. The simplest shape which the fundamental 
equation takes, with h = gravity lift from suction leye] 
to delivery level, and F = head lost in outflow velocity 
and in friction, and with 6 and w the “absolute” 
peripheral velocities of blades and water at the outer edye 
of the wheel, is— ; 


h+F=1ow, 
g 


and, to express w in terms of the “ relative ” velocity e of 
the tlow of water along the blades at their outer tips, and 
of ? the angle at which these blade-tips are sct to the 
periphery, w is written (b —ccos). Since the efficiency 
is h/(h + F), the formula for the efficiency may be 
written— 


g¥ 
v (1 ‘008 9) 


Efficiency = — gh : 


b? (1 -- 7, c08@ ) 


from which the results of varying the ratio ; and the 
) 


angle @ may be studied when the loss F has been 
estimated in terms of b and c. 

The author studies in detail five cases, and in each case, 
after expressing F in the above terms, proceeds to find 
the ratio of c to b which gives maximum efficiency. He 
then calculates this maximum efficiency and the corre- 
sponding ratios of the various velocities and heads involved 
in the working, and tabulates these in each case for a 
series of values of ¢ or angular setting of the blades. 

His first two cases are of pumps without vortex cham- 
bers and with the spiral delivery casing badly and well 
designed, in the former case the head corresponding to 
the radial component of outflow velocity being wholly 
wasted, and in the latter the loss from sudden change of 
velocity in passing from the wheel to the casing being 
minimised. Cases 3 and 4 are of pumps with vortex 
chamber with parallel walls, and with spiral casing badly 
and well designed. Case 5 is that of pumps with evas/ 
vortex chamber with fixed guide blades to force the vortex 
along the most economical path, and with well-designed 
spiral casing. The vortex guide blades deflect the vortex 
path gradually from the “free” equi-angular spiral, so as 
to reduce the ratio of peripheral to radial velocity, and 
thus reduce the outtlow velocity for any given quantity of 
water passing per second. The theoretical results are 
calculated for the five ratios ‘6, °5, °4, °3, and °2 of 
reduction of velocity by combination of eva:é width and 
angular deflection. These results are very remarkable. 
Their first useful lesson is that by these means the 
angle ¢ at which the blades are set may be made large 
without material sacrifice of efficiency. The utility of 
large ¢ lies in the directness of the path and shortness of 
the passages followed by the water through the rotating 
wheel, whereby frictional losses are reduced. Secondly, 
a theoretical efficiency, not counting frictional losses, 
of over 90 per cent., and, with special design, of even over 
98 per cent., is attainable. 

Lengthy calculations of the frictional losses in all five 
cases are then made, and adjustments such as minimise 
these losses are investigated. These also are illustrated 
by detailed numerical examples. 

Considered as an essay in the application of mathe- 
matics to a technical problem of the highest practical 
utility, taking account, as it docs, in the most thorough 
manner of all the physical phenomena involved by help 
of the best physical data at present available, and working 
from the basis of the maximum possible physical efficiency 
being desirable, this paper by Professor A. Inokuty 
deserves to rank as one of the greatest achievements ever 
attained in skilled calculation. Although the substance 
is difficult, the style is eminently simple, direct and free 
of ambiguity, so much so that to those who are able to 
read it it is a genuine pleasure to do so. The aim 
of the whole investigation and of the new designs of 
centrifugal pump that result from it, is the same as that 
more or less attained in the modern high-lift centrifugal 
pumps of Sulzer and of Mather and Platt, but the method 
of attainment in the design is quite different, and we 
doubt whether in either of the European designs is there 
to be found any such skilful effort towards minimisation 
of losses. 

The paper concludes with an account of tests made 
with a 7in. pump designed on these lines and made at 
Shibaura Works, in Tokyo. The tests run up to 131ft. of 
head worked against at 1400 revolutions per minute speed. 
The maximum horse-power taken, namely, 42}, occurred 
at the slightly lower lift of 1274ft. at speed 1420 revolu- 
tions per minute. The cubic delivery was then 
177 cubic feet per minute; and at higher heads the cubic 
delivery fell off, being 113 cubic feet per minute at 131ft. 
The maximum efficiency was 75 per cent., which occurred 
along with the maximum delivery and horse-power. At 
131ft. head the efficiency fell to 60 per cent., and it was 
58 per cent. with 88ft. head and 112 cubic feet delivery. 
It is hardly necessary to state that these results are 
exceptionally good, and, in fact, have probably not been 
equalled in Europe or America. The results of the tests 
are set out in a series of very interesting diagrams. 

It must be noted, however, that maximum physical 
efliciency is not always, or often, the condition of maximum 
commercial economy. If the capital charges can be 
reduced by employing a smaller or otherwise less costly 
machine than that which will do the specified work with 
maximum efliciency, then, obviously, it is correct to 
sacrifice efficiency in some degree in order to attain the 
minimum sum of the all-round costs. 








THERE was an increase of 115 miles of railway on the 
Austrian Government lines during the yexr 1904. ‘The total 
receipts were £12,050,899, an increase of £391,042 on the previous 
year. The number of passengers carried was 50,981,430, an in- 
crease on 1903 of 3,247,824, or 6-8 per cent. The freightage 
borne was 33,657,038 tons, being 1,453,492 tons, or 4-51 per cent., 
more than in the preceding year. The result of the year’s work- 
ing — that 2-48 per cent. had been earned on the capital 
invested, 
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NEW WORKS OF THE LOUISVILLE AND 
NASHVILLE RAILROAD. 


Wirnin the past few years there has been a practical revolu- 
tion in the works of large American railways, owing to the 
necessity of providing for the repair of the heavy modern 
locomotive, and to the necessity of attaining great economy 


working shops, which are arranged along one side of the 
stock yard. This crane has a span of 40ft., a clear headway 
of 15ft., and a speed of travel of 1000ft. per minute. Nearly 
all the shops have high-speed electric travelling cranes. 

On either side of the transfer table, and 15ft. from its pit, 
are two large buildings. The one on the north side is 815ft. 
long and 170ft. wide, containing the locomotive, erecting, 








STEEL FRAMEWORK 


in all this work. Two general systems have been adopted :— 
First, the reconstruction, re-arrangement, and enlargement 
of existing works ; secondly, the construction and equipment 
of entirely new works, usually at a sufficient distance from a 
town to leave ample space and room for future enlargements. 
We illustrate herewith a plant of the second type, being an 











OF NEW BUILDINGS 


machine, and boiler shops. The one on the south is 485ft. 
long and 119ft. wide, containing the carriage, painting, and 
tender shops. All metal-working shops are situated in the 


north half of the works, and material is received at the north 
end, working its way south through the various departments 
towards the erecting shop. All wood-working shops are situated 
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| tains the erecting shop, machine shop, and boiler shop. 


core ovens, and a core room 40ft. by 63ft. At the end of the 
building is the brass foundry, 58ft. by 90ft., with four 
furnaces, a finishing room, and storage room. The pattern- 
shop and pattern store are in a fire-proof building, con- 
nected with the foundry by a line of 2ft. gauge. A lift is 
provided in the centre of the building, and the patterns are 
stored on racks formed by old boiler tubes supported by cast 
iron arms bolted to iron pipe uprights or standards. On the 
west side of the foundry are the iron storage yard and the 
coke shed ; from these a 2ft. gauge line leads to the lift serv- 
ing the cupola charging platform, the floor of the lift being a 
turntable to allow of wagons being run off in different direc- 
tions. The rattlers or tumbling barrels for cleaning small 
castings are only run at night. On the east side of the build- 
ing are the scrap bins and the foundry stock yard, the latter 
being under the stock yard travelling crane. 

Next to the foundry is a general material or store-house, 
serving the wagon repair shop opposite toit. This has bogie, 
wheel, and spring rooms, &c., and outside rails for the storage 
of wheels ready mounted on axles. Next to this again is 
the blacksmith shop, with a central bay of 70ft. and two side 
bays of 40ft. 6in. This shop has furnaces, a heavy hammer, 
a 10-ton crane over the main floor, and also bolt and nut- 
making machines, a rod shop, and “ bulldozers ’’ for shaping 
bogie frames and various small parts by pressure. 

Then comes the main locomotive building, 170ft. by 815ft., 
with 40 tracks entering it from the transfer table. This con- 
It 


| will be seen by the cross section on page 286 that it has a central 


bay of 50ft. between centres of columns, a rear bay of 50ft., 
and a bay of 70ft. fronting on the transfer pit. The erecting 


| pits are 40ft. long and 4ft. wide, spaced 20{t. between centres, 


the same spacing as the columns of the building. There is a 
concrete floor, and the roofs of the 50ft. bays are of the weav- 


| ing-shed type. The erecting shop has a 100-ton and a 10-ton 











travelling crane at different elevations, the machine shop has 
a 20-ton crane, and the boiler shop has a 20-ton crane in the 
central bay, a 3-ton crane in the rear bay, and a 20-ton crane 
to serve the riveting tower. Behind this building space is 
reserved for a future boiler shop, 400ft. by 150ft. Thereisan 
oil-house, 80ft. by 40ft., with twelve outdoor tanks, 12ft. 6in. 
long and 8ft. 6in. wide. 

At the south e1:d of the works are the timber yards, timber 
shed, and dry kiln. Here also is the power station, con- 
veniently situated for taking the shavings from the planing 
mill for fuel. The planing mill is a two-storey building, 
260ft. by 80ft., with provision for an extension, 100ft. in 
length. On the upper floor is the cabinet making or joinery 
department. East of this is the wagon building shop, 300ft- 
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LOUISVILLE AND NASHVILLE RAILWAY—PLAN OF NEW WORKS 


entirely new works established by the Louisville and Nash- 
ville Railway. It must be understood that few American 
railways build their own locomotives, except, perhaps, a few 
shunting engines, or, perhaps, a very few passenger or goods 
engines. Comparatively few passenger carriages are built at 
railway companies’ works, but many important roads build | 
a material proportion of wagons for freight and company’s 
service. 

The new works of the Louisville and Nashville Railroad 
were planned by Mr. T. H. Curtis, the superintendent of 
machinery ; the buildings are of skeleton steel frame construc- 
tion, with brick walls, and were designed by the engineering 
department. The works occupy 55 acres of land, of which 
the buildings cover 124 acres. The locomotive department is 
designed for the maintenance and repair of 450 locomotives 
of all classes, and the building of a small number of new | 
locomotives each year. The carriage department is 
1arge enough for the maintenance and repair of 450 passenger 
Carriages, and the building of 25 new carriages each year. 
The wagon department is designed for the repair of 100 goods 
wagons daily, and the building of 15 wagons daily, when 
required. Space has been allowed for future extensions, 
Which will increase the capacity of the works by about 33 per 
cent. Near the works are goods yards, and accommodation 
for locomotives in service, including a proposed circular 
engine-house, or round-house, for 44 locomotives. 

The site of the works is long, and comparatively narrow, | 
of “‘fish-belly ” shape; the total length about 2500ft., and 
the greatest width 1200ft. The locomotive shops occupy one- 


— and the carriage and wagon departments the other | 
lait, 


in the south half of the works, and material is received at the 
south end, making its way towards the transfer table, where 
the finished locomotives and rolling stock are delivered. 


| The wagon repair shops and yards, however, occupy the east 


side of the works. 
The first shop at the north end of the yard is the foundry, 


by 135ft., with provision for an extension of 200ft. in length. 
This has six lines of rails, with a line for delivering materials 
between the two lines of each pair. It has a capacity for 
forty-two large wagons. The main building fronting on the 
transfer table is the carriage shop, 485ft. by 180ft., with a 
weaving shed roof, and having twenty-four transverse lines 
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MAIN WAGON REPAIRING BUILDING 


These two main departments are separated by a | 444ft. by 90ft., with a roof of the weaving shed type in 20ft. | of rails connecting with the transfer table; these lines are 


transfer table 75ft. wide, travelling transversely across the | bays, with exhaust ventilators in the ridge of each bay. | spaced 20ft. between centres. At one end are the carriage 


yard, and serving both departments. 
of 920ft., and a speed of 1000ft. per minute. 


crane, having a runway about 1000ft. long. 
stock yards beneath it, and also serves the several metal- 


a 20-ton 


electric | finishing room above it. 
In the floor is a brick-lined pit 10ft. by | 220ft. by 180ft., with a capacity for twenty-two carriages; this 
rege castings. There is a flask-room 40ft. by | hasa 10-ton crane. At the west end of the building is a 

es an open yard for storing flasks, afettling-room, | tender shop, 80ft. by 180ft., with a capacity for fifteen tenders 


This table has a travel | The main part is the iron foundry, 319ft. by 90ft., with | bogie shop and upholstery shop, the latter having the brass 
At right angles | two 40-ton cupolas, and served by 
to the travel of this table is an overhead electric travelling | travelling crane. 
This seryes the | 20ft. for 
20ft., besi 


The main carriage building room is 
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and their bogies. In the tender shop isa transfer pit, 66ft. 
by 22ft,, for removing the bogies. Between the carriage shop 
and tender shop, and separated from them by brick partition 
walls, is the carriage painting shop, 120ft. by 180ft., with a 
capacity for twelve carriages. Adjacent to this building is 
a three-storey building, with store on the two first floors, 
and offices and men’s assembly room on the third floor. 
The wagon repair department extends along the east side 
of the works. The main repair building, see page 285, is 400ft, 
by 145ft., with two bays, and has seven lines of rails, with 
room for ten wagons on each line. Anextension, 200ft. long, | 
for thirty wagons—or ninety in all—is provided for. At one | 
end is a yard for the storage of 325 crippled or damaged | 
wagons, while at the other ond is an open yard for repairs, 





Ventilator 





collecting wells, and the latter connected to the pump- 
ing stations on the other side of the river by means of 
three tunnels. There are two low lift and one main 
pumping station belonging to this section of the water- 
works, the main pumping station being situated at 
Kaposztis-Megyer, about 54 miles from the centre of the 
city, and having a pumping capacity of 55,000,000 imperial 
gallons in twenty-four hours. The whole of this fine plant, 
which has been very favourably criticised by the late Mr. 
James Mansergh in an expert opinion delivered to the city 
of Budapest some years ago, has been schemed and worked 
out in detail by, and built under the supervision of, the 
superintendent of the Budapest Waterworks, Mr. Kajlinger, 


| a Hungarian engineer. 
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MAIN LOOOMOTIVE BUILDING 


having a capacity of fifty wagons. At the west side is a 
special yard for the repair of steel goods wagons. A belt line 
around the works provides for the transfer of materials, &c., 
and from this diverges a number of the parallel lines of rails 
so as to give ready access to all departments. 

Electric power will be largely used, the current being 
generated by three directly-connected steam driven setts. 
The boiler-room is 50ft. by 140ft., and contains four pairs of 
Stirling water-tube boilers with travelling chain grates. The 
engine-room is 58ft. by 140ft., and has a 5-ton hand crane. 
Steam pipes are led tkrough tunnels to the buildings, and 
will be used to heat the air in winter, general ventilation 
being effected by fans. Each half of the works has toilet | 
and wash rooms, with sewers leading to two septic tanks. 





| 98ft. and 213ft. 


The new main pumping station contains nine engines, of 
which seven are Worthington engines, built by Mr. Stefan 
Réck, Budapest, and two are fly-wheel engines, built in the 
works of Mr. L. Lang, Budapest. All the engines exhaust into 
independent jet condensers. 

The fly-wheel engines forming the subject of this article 
have been installed to meet the great differences in the 
consumption of water occurring several times every day 
and not sufficiently equalised by the reservoirs, which are old 
and of too small capacity. According to the specifications, 
each of these engines had to be capable of delivering—by 
means of speed regulation—from 4:4 to 10 million imperial 
gallons in 23 hours against a total head varying between 
The principal dimensions of the engines 


| are :— 








PUMPING ENGINES OF THE BUDAPEST 
WATERWORKS. 


THE waterworks of the city of Budapest have been greatly | 
extended in the last twelve years, and at present belong to 
the largest, best managed, and most economical plants of 
their kind on the European continent. The extension, now 
completed, chiefly consists of the new works north of the | 
city, on the left bank of the Danube and two islands in the | 


Diameter of high-pressure cylinder 550 mim. (21}}in.) 
intermediate cylinder .. .- 925 mm. (36/,in.) 
the two low-pressure cylinders 1000 mm. (89jin.) 
the two water plungers 785 mm, (19$in.) 
: 700 mm. (19fin.) 
81 
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For which a volumetric efficiency of 
been assumed. 
The engines receive saturated steam of 160 Ib. per square 
inch pressure. 
The‘engines¥depart in‘some respects from the usual design, 
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Fig. 1—-PUMPING ENGINES 


river. The water, which is of excellent quality, is collected 
by over seventy sunk wells of 164ft. diameter, driven to the 
lowest points of the enormous gravel beds extending below | 
the river and north and east ofit. The wells are arranged in 
several linear sections, the total length of which is about | 
seven miles ; several of the wells are situated on the islands, 
and their water collected by means of syphons, some of which | 
have a length of nearly a mile, the syphons ending in 





BUDAPEST WATERWORKS 


one departure being the arrangement of the pumps between 
the crank shaft and steam cylinders. This brings the cold 
parts of the engine—crank shaft, frame, pump—to one end 
and the hot parts—steam cylinders—to the opposite end, 
allowing the latter to expand and contract freely. The two 
low-pressure cylinders, representing the coldest part of the 
steam end, have been placed nearest to the water pumps, 
and in order to prevent any transmission of heat through the 


piston-rods, a layer of asbestos has been inserted between the 
two halves of the piston-rod couplings.. The low-pressure 
cylinders are connected to the pumps by means of cast iron 
drums with side openings large enough to bring the low. 
pressure pistons through, while the high and intermediate. 
pressure pistons can be removed from the outer end of the 
engine. 

The frames have been designed as fork frames for the 
following reasons :—It was very desirable to reduce the width 
of the engines to a minimum, the limit being given by the 
passage which had to be left between the ‘two water pumps 
and which it was decided to make 27in. wide. This brought 














Fig. 2—MUELLER VALVE 


the two centre lines of the engine sides so near together that, 
with overhung cranks, on peace main bearings, and the 
necessary excentrics or bevel gear, no place would have been 
left for the fly-wheel, and the valve gear would have blocked 
the passage between the cylinders. Therefore, the valve gears 
were put on the outside, and crank shafts and fork frames 
arranged, by which all bending stresses in the engine have 
been avoided, and straight connections secured between the 
pump and the bearings. The fork frames are so designed 
that the crossheads and stuffing-boxes are easily accessible, 
and the water plungers can be removed between the slides. 
By this arrangement the engines have gained very much in 
their outside appearance and in the accessibility of the valve 
motion, as can be seen from our two-page Supplement. 
Besides this, so much space was gained between the frames 
that auxiliary bearings of a special design, shown in Fig. 3, 
could be applied. The object of these bearings is to carry 
the weight of the fly-wheel and crank shaft, which otherwise 
would produce a downward pressure on the inside, and a 
smaller upward pressure on the outside frame bearings, and 
cause trouble from unequal wear. Now, the vertical load 
being taken away from the frame bearings, they only receive 
the horizontal forces from the steam cylinders, which are 
equally distributed on the bearings, and for which they can 
be easily adjusted and kept in order. In the auxiliary bear- 
ings the carrying of the exact weight of the cramk shaft and 
fly-wheel is secured by an arrangement of weighted levers, 
which allows the bearing to follow any radial movement of 
the shaft, so that it can never interfere with the adjustment 
of the main bearings. Another advantage of this device is 
that, in case of repair of the main bearings, the crank shaft 
and fly-wheel can at once be lifted up and held in suspension 
by putting a slight overload on the levers, allowing the brasses 














Fig. 3—BALANCED BEARING 


to be taken out for inspection. These bearings were invented 
in 1889 by Mr. Otto H. Mueller, at that time consulting 
engineer in Budapest, and have given, we are informed, great 
satisfaction wherever they have been used. 

The high and intermediate cylinders are fitted with the 
well-known Collmann poppet valve motion, the poppet valves 
having been chosen with the possibility in view that super- 
heated steam may at some future time be used in this 
station ; the low-pressure cylinders have Corliss valves. The 
cut-off is fixed on the intermediate and low-pressure cylinders, 
while that of the high-pressure cylinder is controlled by the 
gevernor at allspeeds. This is obtained by a special attach- 
ment, consisting of a little oil pump driven from the governor 
shaft, continually pumping oil from a tank to a delivery 
chamber, a plunger in the delivery chamber, linked to the lever 
of the governor moved from the counterweight, and ‘a relief 
valve in the delivery chamber, through which the oil passes 
out and flows back to the suction tank. The relief valve 
being loaded with a helical spring, the tension of which can 
be adjusted by a hand wheel, the pressure in the delivery 





chamber can be regulated, and consequently the load of the 
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Jlunger connected to the counterweight. By this arrange- 
ment there is an adjustable counterweight, so to speak, and 
the governor can be kept in equilibrium at different speeds, 
depending on the adjustment of the hand wheel on the relief 
valve. This speed-controlling attachment has proved very 
handy and gives perfect satisfaction ; it was designed by Mr. 
Kajlinger and Mr. Mueller, and first applied in 1895 to six 
pumping engines of the Budapest Sewage Works, and since 
attached to six low-lift and other pumping engines of the 
waterworks there. 

The steam cylinders are heated all over, and reheaters 
arranged between the cylinders, all applied with live steam 
and drained by a pump attached to the engine, delivering 
the hot water right back to the boilers. Care has been exer- 
cised that no part of the engines requiring attention was put 
below the engine floor; for this reason the reheaters have 
also been arranged on top of the cylinders. 

In the design of the water pumps, which is claimed as 
novel, the rules have been followed which have been laid 
down in a book called ‘‘ Das Pumpenventil,’’ by Otto H. 
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fFig. 4—PUMP VALVE 


Mueller, and which might be briefly expressed in the follow- 
ing :—In order to reduce the hammering of the valves at 
each stroke and secure smooth running at high speed, two 
things have to be observed—first, the pumping action per- 
formed by the pump valves in moving up and down has to be 
reduced to a minimum, which is best effected by arranging a 
great number of small valves—multiple valves ; and secondly, 
the water passage from the suction-valve seats to the water 
level in the delivery air chamber should be made as short 
and as wide as possible. 

The supplement shows how these rules have been realised. 
Each of the main pumps is double-acting, and fitted with 
4 by 98 valves, making a total of 784 valves in each engine. 
The valve seats, supported by strong ribs, are built up in 
terraces in such way that the outer terraces of the delivery 
valve seats are lower and those of the suction valve decks are 
higher than the respective centre terraces, Instead of one 
delivery opening for each set of delivery valves, two such 
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openings have been provided and arranged closely above the 
lower terraces of the delivery valve seats. By these means 
the level in the delivery air chumbers—of which there is one 
above each set.of delivery valves—could be brought very near 
to the centre of the pump and also the water level in the 
suction air chambers which surround the suction valves, and 
are cast in one piece with the pump. The air spaces of the 
suction air chambers and those of the delivery air chambers 
are connected by pipes. In order to equalise the action of 
both sides of the pumps, the connecting-rods to the crank 
have been made six times the throw. 

Fig. 4 shows the details of a pump valve, the characteristic 
features of which are :— 

(1) An outwardly extending guide sleeve enclosing the 
valve spring, by which the valve is safely guided on its up- 
and-down motion, and rocking avoided. (2) A valve holder 
of a cross-shaped section, permitting discharge through the 
centre portion of the. valve, inside of the spring, by which 
the lift of the valve is reduced. The wings of the holder are 
so thin that no sand can stay between the guiding surfaces, 
5 cause the valve to stick. (3) That there is no stop to the 
ift, 

The maximum velocity of the water through the valves at 
70 revolutions of the engine is 64ft., for which a lift of in. 





is necessary. To secure this lift without a stop, the builders 
made a little testing pump with one suction and one delivery 
valve of the described form and size, and with a plunger, 
which at 70 revolutions per minute displaced just as much 
water as had to pass through one valve. Then various springs 
of different size and number of coils were tried in the valve, 
and that selected which permitted the valve to lift ,),in. at 
70 revolutions per minute. This method has given excellent 
result, inasmuch as not a single valve spring has broken since 
the engines were first started, and the valves work perfectly 
well and very smoothly. 

The same valves, which are a design of Mr. Otto H. Mueller 
have previously been tried on two smaller pumping engines, 
also for the Budapest Waterworks, where they had already 
given great satisfaction. Meanwhile, this valve has been 
further developed and given the shape shown in Fig. 2, in 
which the valve is pressed from a thin sheet of metal. This 
makes a very light and elastic valve fit for the severest 
service. The patents for this valve are now owned by the 
Worthington Pump Company, Limited, London. 

In April, 1904, the engines were put in service without any 
previous trials, and have since given full satisfaction. They 
can be run only at 70 revolutions per minute, which are 
required twice every day, but with 85 revolutions without 
any dangerous noise or vibration. Fig. 5 shows one pump 
card taken at 27, and another taken at 62 revolutions per 
minute. The delivery line of the latter was taken with a 
stop that prevented the indicator piston to go much below 
the delivery pressure. This was made in order to keep out 
the influence of the inertia of the parts, and so to secure a 
true delivery line. As can be seen, the difference of pressure 
to overcome the resistance at the opening of the valves is only 
41b. per square inch, which alone characterises the smooth 
working and the safety of the construction, the pumps being 
designed and tested for 220 lb. per square inch pressure. 

On July 11th, 1904, one of the engines was subjected to a 
duty test, the results of which are given in the table below, 
while Fig. 5 also shows the combined steam diagrams :— 


Duration of test, hours .._ .. 


Total feed-water per hour, lL --| 8667-5 5458-1 7577-7 
Jacket water in percentage of the 

feed-water, percent. .... ..| 19 8-4 9-6 
Combined temperature «fair pump 

discharge and jacket drains, deg 

WU ce. wal-ae ise se Veares 142 112 123 
Absolute steam pressure at engine, | 

a ieee Mes. 3c se 6c eal 163 168 163 
Revolutions per minute... .. ..| 30-67 50-73 70-36 
Water pumped at 98-7 per cent.| 

volumetric efficiency of pump,| , 

imp, gal. per min... .. .. «| 3146 5203 7219 
Total height pumped against, ft...| 209-25 208-63 211-90 
, =“ ee sierra 199-7 328-1 465-3 
Feed-water per water H.P. and per 


ois fh CT ee ee ee 18-37 | 16-63 | 16-41 
Duty, ft.-lb. per 10001b of steam! 107,760,000 | 119,060,000 | 120,690,000 
Duty, ft.-lb. per 1 mill. B.T.U. | 99,550,000 | 107,720,000 | 109,460,000 
Thermal efficiency, per cent... . -| 12-85 | 13-90 14-15 


after a partial victory. The submerged ships were then to 
have been raised, comparatively little the worse for the 
Japanese land bombardment. This, at Jeast, was the 
apparent plan. General Stoessel’s surrender, of course, 
upset it. Whether Rodjestvensky would have reached Port 
Arthur is another question ; on the whole, he would probably 
have got some ships in, as Togo’s task would have been far 
more difficult than at Tsushima. 





Ir further appears that the Russian Paltic Fleet was amply 
supplied with all stores and ammunition, and an examination 
of the Orel shows that the story about defective armour will 
not bear examination. The armour was quite good. There 
is now no doubt that the lost vessels got into difficulties 
through water invading their lower decks, and finally sank 
in most cases from torpedoes, which seem to have been fired 
literally by the score. 





AccumuLations of material for building the Dreadnought 
increase at Portsmouth, and by the time she is laid down there 
will be nothing to do but put the ship together. The odds 
are, therefore, that a ‘‘ record ’’ will be achieved, but the real 
worth of the record will be another matter. 








MANCHESTER ASSOCIATION OF ENGINEERS.—The next session is 
the Jubilee Session of this Association, and to mark suitably the 
commencement of the 50th year of its existence it has been decided 
that the opening meeting shall take the form of a conversazione, 
which will be held at the Municipal School of Technology, Man- 
chester, on Saturday, 14th October next. The director of the 
school, Mr. J. H. Reynolds, and his committee have intimated 
their willingness to afford every facility for the inspection of the 
school, together with its machinery and other interesting acces- 
sories, in addition to which interesting and instructive demonstra- 
tions will be given by certain of the professorial staff. The 
proceedings will commence at 7 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
The opening of the forty-ninth session of this Institution will take 
place on the evening of Tuesday, 24th October, when the Presi- 
dent, Mr. James Gilchrist, of Barclay, Curle and Co., engineers 
and shipbuilders, Whiteinch, will deliver an address, which will be 
followed by the reading of a paper on ‘‘ The Determination of the 
Principal Dimensions of the Steam Turbine, with Special Refer- 
ence to Marine Work,” by Mr. E. M. Speakman. The members 
and friends of the Institution will hold a smoking concert on the 
evening of Friday, 13th October, under the chairmanship of the 
President, in the Grosvenor Restaurant, Glasgow, ‘A still more 
important social function in connection with the Institution will 
be a conversazione and dance, two previous gatherings of the same 
kind —- been highly successful. This will be held in. St. 
Andrew’s Halls, Charing Cross, on Friday evening, 10th Novem- 
ber, from 7.30 till 12 o’clock. 

CANADIAN MAILS AND TURBINE DEVELOPMENT.—The - two 
splendid twin-screw steamships which the Fairfield Company has 
now in an advanced stage of construction for the Canadian Pacific 
Railway Company are expected to be in commission early next 











DOCKYARD NOTES. 





Tue new ‘‘ County”’’ class cruiser Argyll, which returned 
to the Clyde on the 17th inst. from Portsmouth, where she 
arrived from the Clyde on the 10th inst., has once more left 
the Tail of the Bank to carry out and complete her steaming 
and manceuvring trials. On her way south she carried out 
the first of the contract trials—a test of 30 hours’ duration 
at one-fifth of the full power—to ascertain the coal consumption 
at cruising speed. In the course of her voyage she encountered 
the full force of a gale, accompanied by heavy seas, but she 
behaved splendidly. From Portsmouth, where her armament 
was put aboard, she proceded to sea on her gun trials, which 
also proved satisfactory. The armament includes four 7: 5in. 
and: six 6in. weapons, as well as 29 machine guns. The 
Argyll is of 10,850 tons displacement, and her engines are 
designed to develop 21,000 indicated horse-power, and give 
the vessel a speed of 22} knots. 





Moror engines, to work bantl and circular saws, have been 
fitted to the Hibernia and Minotaur, and one is also being 
fitted experimentally in Devonport Dockyard. 





Tue battleship Dominion, of the King Edward class, having 
passed her steam trials, will sail from Portsmouth on Satur- 
day to join the Atlantic Fleet. 





Some time ago Messrs. Yarrow produced an armoured 
destroyer—the Corrientes class of Argentina. Since then 
France has devoted some attention to armoured torpedo boats, 
and some of the old Division boats of the German fleet have 
always had some sort of belt. We now learn that some of the 
new French destroyers are to be almost completely protected 
along the water-line with 2in. hardened steel belts. These 
belts willrender them invulnerable to 6-pounder and 3-pounder 
guns, and tolerably safe against 12-pounders, except at com- 
paratively short range. As, however, larger pieces than 12- 
pounders are now coming in for anti-torpedo work, we doubt 
the wisdom of this armour, which seems likely to do little 
more than aggravate such hits as are obtained, as an 
armoured side, when it is penetrated, usually means a more 
destructive hit than were there no armour at all. On the 
other hand, the recent war has gone far to indicate that 
proving-ground penetrations are not likely to be secured in 
battle. 





A JAPANESE correspondent favours us with scme details 
about the Iwami, formerly the Russian Orel. It appears that 
though the upper works were blown to pieces, the ship, when 
she surrendered, was substantially unhurt, and the story of 
the 150 wounded thrown overboard is pure fiction. About 32 
men were wounded all told, and about half .that number 
killed. One 12in. gun had been broken off short, also one 
Gin., and the sum of real damage ended there. The ship will 
be doing her steam trials as the Iwami in the course of a week 
or two. 





Ir is now defivitely established that no Russian ships were 
sunk by gunfire in Port Arthur harbour, but that all were 
scuttled by the Russians, All machinery was carefully 
greased, the Kingston valves were then opened, and the ships 
settled down. The object of this was to reduce the target 
offered, It appears that the Russians expected Rodjestvensky 
to succeed in reaching Port Arthur in a crippled condition 





; they are to be named Empress of Britain and Empress of 
Ireland, and the first will be launched early in November. They 
are of 14,500 tons each, 550ft. in length, 64ft. beam, and their 
twin engines, of the ‘‘ balanced ” reciprocating kind, will be of such 
power designed to drive them 19 knots in service. Thedesign and 
equipment of the vessels are such as render them equally service- 
able for the passenger service on the Pacific, with the existing 
fleet of the company, or on the Atlantic ; and, notwithstanding 
the success of the Allan Line Company in again securing the con- 
tract for the carriage,of the mails between this country and the 
Dominion, the new Canadian Pacific Railway’s vessels will be put on 
the Atlantic service between Liverpool and Montreal. The mail 
contract recently arranged with the Allan Line is, on this occasion, 
only for a term of five: years, in spite of the tender having been 
made on the basis of a ten years’ period. _It is reported that Sir 
Richard Cartwright, the Canadian Minister of Trade, was favour- 
able to the tender of the Canadian Pacific Railway Company, but 
the fact of the Allan Line having already in service such fast up-to- 
date vessels as the turbine liners Virginian and Victorian was the 
outweighing consideration. Turbine propulsion in ocean mail 
steamers is not yet the thoroughly approved. matter, as regards 
lasting efficiency, cost of upkeep, &c., which the reciprocating 
enginecan claim tobe. The projected new North German Lloyd 
liner, for example, is to have reciprocating erigines as the result of 
weighing all the pros and cons. of the two systems. The placing 
on the Atlantic, therefore, of the two Canadian Pacific Railway 
Company’s vessels, having reciprocating engines, promises to have 
an immediate interest, from an engineering standpoint, as well as 
that more remote interest concerned with the competition for and 
placing of the next Canadian mail contract. 


ADDITIONS TO THE P. AND O. FLEET.—In the twin-screw steamer 
Dongola, launched from the yard of Messrs. Barclay, Curle aad 
Co., Whiteinch, on the 16th inst., the Peninsular and Oriental 
Steamship Company is being provided with another of a class of 
vessels specially designed for the Eastern mail service of the com- 
pany. In their combination of fairly high speed, luxurious 
passenger accommodation, with large measurement and dead- 
weight carrying capacity, the vessels of this class are representa- 
tiveof what is most advanced in combining in one modern hull the 
= formerly only obtainable in two or more types of vessels. 

e Dongola, as are her three sister vessels, is 490ft. long overall, 
56ft. 5in, breadth extreme, and 36ft. Sin. depth from bottom of 
keel to top of deck at centre. The gross register tonnage of the 
vessels is in the region of 8000 tons. In the Dongola there is 
accommodation in extra large cabins amidships for 150 first-class 
passengers, and towards the after end of the vessel for 100 second- 
class, Machinery estimated to develop 8000 indicated horse-power 
on trial, and give a speed of 16 knots, will be installed bythe 
builders. The twin sets of engines are of the quadruple-éxpansion 
type, the diameter of cylinders being 254in., 36}in., 52in., and 
74in., and the stroke of piston 5lin. . The. propellers are three- 
bladed, of manganese bronze, with cast iron bosses. There are six 
steam boilers —two double-ended, 20ft. long, and four single- 
ended, 114ft. long—all 14ft. diameter, and constructed to stand a 
working pressure of 215 1b. per square ‘inch. In all there are 
twenty-four furnaces, worked under Howden’s forced-draught 
system, the fire-grate surface being 470 square feet, while the total 
heating surface is 18,700 square féet. The Dongola is the last of 
four similar vessels whose names begin: with ‘‘D” ordered from 
different firms, and but for the inte: ition of the patternmakers’ 
strike on the Clyde, she would have been the first to be delivered. 
Her keel was laid on January 10th, and she was ready for launch- 
ing on July 14th. Even yet the builders hope to deliver her by 
the end of October, thus completing her in nine and a-half months. 
A Ls of the launch of this vessel, it may ‘be noted, that Caird 
and Co., Greenock, have other vessels of the same class under 
completion, as well as the 10,000-ton Mooltan, launched last 
month, The Mooltan is the last of five similar mail steamers, the 
cost of which altogether aggregates upwards of 14 millions 
sterling. She will leave Tilbury on her maiden voyage to Bombay 
on November 3rd. Irrespective of this vessel and the others 
similar to the Dongola, the Greenock firm is now well under way 
with four similar steamers, each of 8000 tons, for the same pro- 
gressive proprietary. All the four were ordered last month. . As 
well as being large cargo carriers, they will have accommodation 
for fifty first-class and forty second-class passengers, and will be 
required to steam about 12 knots on service, 
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RAILWAY MATTERS. 


Tar number of passengers carried on the tramway 
cars of the London County Council in 1904 reached the enormous 
total of 156,839,813. 


Tue Baldwin Locomotive Works, Philadelphia, built 
exactiy 1000 locomotives in the first half of this year, and from 
present indications will exceed that number in the second six 
months, 


Tue total number of the railway staff of the Indian rail- 
waysatthe close of 1904 was 421,866, of whom 6295 were Europeans, 
8765 Eurasians, and 406,808 natives. Of the Europeans and 
Eurasians 12,808 were enrolled as Volunteers. 


Ir has been dec’ded to seek powers in the coming 
session for the construction of tramways in Cheshire, between 
Cheadle, Handforth, and Wilmslow, and between Schools Hill, 
Cheadle Hulme, Bramhall, Poynton, and Hazel Grove. 


Tuer Lima horse tramways are about to be converted 
into electric tramways, and a new company has been formed for 
the construction of another electric tramway between Lima and 
Chorillos, British manufacturers are still neglecting this import- 
ant branch of trade with Peru, says the British Consul. 


Tue annual report on the working of the State Rail- 
ways of Victoria for the year ending June 30th shows that both 
gross and net revenues were the largest ever earned. After the 
payment of working expenses and full interest charges on the rail- 
way debt, there remains a surplus of £249,000, all of which will be 
devoted to railway purposes on the existing lines. 


ITALIAN railway companies have for many years past 
been using Welsh steam coal almost exclusively, and the directors 
of the State lines have now decided to establish at Cardiff anagency 
of their own, for the purpose of receiving tenders and samples from 
the collieries, on thestrength of which the purchases are periodically 
to be made by the company without any intermediary. 


Returns of accidents and casualties, as reported to the 
Board of Trade by the several railway companies in the United 
Kingdom during the first three months of this year, are published 
in the form of a Blue Book. In the course of public traffic there 
were 252 persons killed and 1596 injured. The figures are 
slightly less than those for the corresponding period of 1904. 


Tue Belgian State Railway Administration has pur- 
chased a 70-ton crane, running on rails, for rapidly clearing the 
track in cases of collision. The crane, with its motor, is mounted 
on a wagon with two bogies, the derrick having a range of 5m.= 
16}ft. The parts of the crane, purchased in America, were put 
together at the Mechlin Locomotive Works, and several similar 
cranes are to be made, 


By way of supplementing the breakdown wagon, the 
Administration of the Belgian State Railways is reported to have 
rojected a new ambulance wagon, one of which has already 
bets constructed, containing hammocks for the injured, litters, 
an operating table, and a supply of chemicals. If this new 
wagon is to form part of every train, as is asserted, the passenger 
traffic must not be expected to increase. 


Tue Peruvian Corporation has undertaken to build the 
first sections of the new railway extensions in Peru from Oroya to 
Hnuancayo and from Sicuani to Cuzco, They are acting as con- 
tractors for the Government. The work is advancing rapidly. 
The total length of these lines will be as follows:—From Oroya to 
Huancayo, 75 miles; from Sicuani to Cuzco, 90 miles. A railway 
from Chimbote to Recuay, a most important mining district, has 
been commenced, 


Tere are in all eighteen tramway undertakings in 
Greater London, of a total length of 188-92 miles, of which 115-18 
miles are within the County of London. Of these, six undertakings, 
of a total length of 61-65 miles, are owned and worked by local 
authorities ; two undertakings, comprising 59-7 miles, are owned 
by local authorities and leased to private companies, and the 
remaining ten undertakings, comprising 67-70 miles, are owned 
and worked by private companies. 


THE construction of the Yunnan Railway is advancing 
rapidly in the plain; but there will be great difficulty in passing 
from the Red River Valley to the Yunnan Plateau, at an altitude 
of 1800 m. = 5905ft. over 100 kiloms. = 62 miles. There are so 
many bridges and tunnels to be carried out in a desert region that 
this portion of the line affords a magnificent field for engineering 
skill. This line will be completed in three years, or four at the 
outside, in the opinion M. Beau, Governor-General of Indo-China, 


Tue receipts of the railways of the United Kingdom for 
the past year from passenger and goods traffic per train mile 
amounted to 62-74d., or approximately the 8ameas in 1903. With 
regard to passenger trafic, the receipts per train mile fell from 
49-21d. in 1903 to 48-09d. in 1904—that being the lowest average 
since the year 1898, when the receipts from passenger traffic 
worked out at 48-00d. pertrain mile. The receipts from goods 
traffic, on the other hand, increased from 82-55d. per train mile in 
eh 85-42d. in 1904—the corresponding average in 1898 being 
69-68d. 


Tue directors of the Italian State Railways announce 
the adoption of an improved system of season tickets The 
duplicate photographs of the ticket-holders formerly required 
are now done away with, and so is the ten days’ notice that 
was once nécessary for the acquisition of a season ticket, which 
will now be supplied on demand at any booking-office, the only 
formality necessary being the signature of the ticket-holder in the 
presence of the clerk, who will himself add a few notes as to the 
holder’s personality, as is done in the case of passports. The new 
tariff gives substantial advantages to anyone desirous of touring in 
Italy for a fixed period. ; 


CommitTgEs of signal engineers of the. New York 
Central lines, including roads west of Buffalo, and of the Pennsy]l- 
vania lines, including roads west of Pittsburg, in joint conferences 
have recently been discussing improveinents in signal practice, and 
have considered, with a good deal of favour, a proposition to have 
all semaphores so changed in design that the ‘‘all clear” indica- 
tion shall be given by inclining the blade upward instead of down- 
ward, as is the case at present on American railroads. With a 
two-position signal this scheme would provide for a horizontal 
blade to indicate ‘‘ stop,” and a blade inclined upward 60 deg. or 
70 deg. for ‘‘all clear.” In a three-position signal the arrange- 
ment would be horizontal for stop; 45 deg. upward for the 
cautionary or distant indication, and 90 deg. upward for “all 
clear” or ‘* proceed.” 


In the course of moving the adoption of the report at 
the ordinary half-yearly meeting of the Glasgow and South- 
Western Railway Company on the 19th inst., the chairman of 
directors, Mr. P. T. Caird, made the interesting announcement 
that after considering the question of utilising road motors as a 
means of increasing the company’s revenue, the directors were 
convinced that in certain districts motor cars could be usefully and 
profitably employed, so as to act as feeders to the railway. Acting 
upon that the directors were about to order a number of cars, 
which they hoped to have delivery of and in use in the opening of 
next year. Some criticism of this step was offered at the meeting, 
it being affirmed that the districts covered by the railway were 
pretty well served already, especially with so many branch rail- 
ways, and that there could no great prospect of increasing 
traffic by motors. Replying to this, the chairman said that it was 
at outlying stations the services of motors were contemplated, 





NOTES AND MEMORANDA. 


FreENcuH official statistics show that there are 17,107 
motor cars in France, 


Tue total automobile production of the United Kingdom 
exceeds £8,000,000 per annum. 


ComprEssiNG air to 100 lb. gauge pressure requires 
approximately 14 horse-power per cubic foot of air compressed. 


Tue Mankattan Bridge contract, recently awarded, will 
necessitate the manufacture of 43,000 tons of steel, 8000 tons of 
which will cover the wire cables and fittings. 


AtuMminium is used in the manufacture of certain 
explosives. One, for example, consists of ammonium nitrate, 45 
parts, di- or trinitrotoluene, 19-5 parts, and aluminium, 22 parts, 


PuatINorp is an alloy used largely for electrical instru- 
ments. An analysis showed 54-04 per cent. copper, 24-77 per 
cent. nickel, 20-42 per cent. zinc, 0-47 per cent. iron, 0-15 per 
cent. lead, and 0-15 per cent. manganese. 


AMERICAN manufacturers claim that in the case of very 
acid mine water moving at high velocity, the metal of pumps and 
pipes will be more readily attacked than when the water moves 
moreslowly. They therefore favour slower speed pumps for colliery 
work than is usual in this country. 


Ir is said that M. Serpollet, the designer of the steam 
motor car of that name, has under construction an engine for 
driving his new car at a speed of 125 miles per hour, and which will 
develop 200 horse-power and weigh only 3301b. without the boiler. 
This is only 1-65 lb. per horse-power. 

A test of thirty-one drills at the Rose Deep Mine, 
South Africa, showed an average consumption of 81 cubic feet of 
free air per 3}in. drill per minute, including all leakage of pipes, 
The compressed air averaged 70lb. per square inch. Each gril 
consumed the equivalent of 43 lb. of coal per hour. The com- 
pressor engine showed an average of 12-7 indicated horse-power 
per drill. The hanical efficiency of the engine was 86 per cent. 


An extremely simple method of cutting water gauge 
glasses is described in the American Machinist. Take a match 
and cut it ; wet the head thoroughly. Having measured the glass, 
put the wet match-head inside the glass where it is to be cut and 
turn the glass around several times till a ring is formed on the 
inside. Then take another match, and having lit it, hold the 
flame under the {mark around the inside, when the operation is 
complete. 


Tue net debt of London, secured on the rates, on March 
31st, 1904, was the huge sum of £61,238,526, distributed among 
the following borrowing authorities:—London County Council, 
£30,601,832 ; School Board, £11,338,547 ; Metropolitan Asylums 
Board, £3,522,132 ; Metropolitan Police, £229,152; Metropolitan 
Borough Councils, Guardians, &c., £15,546,863 ; total, £61,238,526. 
On the other hand, the gross, rateable, and assessable valuation of 
the County of London last year were £50,438,868, £41,657,244 
7s. 6d., and £41,647,309 17s, 6d. respectively. 


THE defelopment of the gas engine has proceeded at a 
much more — rate on the other side of the Atlantic than with 
us, says the /ron Age. Figures of the consumption of from 
city plants give a good idea of this. In many German cities from 
15 to 25 per cent, of the total gas generated is consumed by the 
engines, while some 5 per cent. of the total output of the Paris 
plants is utilised in the same way. In American cities scarcely an 
example can be found where as much as 1 per cent. of the total 
gas manufactured is supplied for operating gas engines, 


Wir regard to the paragraph in this column last week 
on a large drop hammer, Brett’s Patent Lifter Company, Limited, 
Coventry, write stating that it may not be generally known that 
there are in this country several drop hammers working, of dimen- 
sions equalling—if not exceeding—the American drop hammer. 
Also that a firm in the north of France has recently put down a 
drop hammer, the tup of which weighs, with the top die, at 
least 7500 lb., and the cast iron anvil block 89,600 lb. The 
hammer is raised by Brett’s steam lifter controlled by a hand lever 
in the ordinary way. 


Atuminioum paper, which is ordinary? cellulose, coated 
with powdered aluminium, is now manufactured in Germany as a 
substitute for tinfoil, says the Engineering and Mining Journal. 
It is said to possess favourable qualities for preserving food, for 
which it is used as a covering. ‘The paper employed is a sort of 
artificial parchment, prepared by treating ordinary paper with sul- 
phuric acid. The sheets are then spread out and covered on one 
side with an even coating of a solution of resin in alcohol or ether. 
This forms the basis upon which the powdered aluminium is 
applied, the paper being finally subjected to a strong pressure. 


Unver the name of tesserografo, Count Piscicelli, an 
engineer of Naples, has issued a machine of his invention for 
rinting and controlling the issue of railway and other tickets, 
he invention, according to the British Consul-General at Naples, 
is of the most ingenious kind, and so simple that anyone can learn 
to use the machine in a tew minutes, It is intended first to super- 
sede the cumbrous system of the large store of tickets which has 
to be kept at all stations, and also to render frauds either by 
railway servants or the public impossible. The invention is under 
the consideration of the Italian railway companies. 


Tae Cork Harbour Board have under consideration 
alternative schemes prepared by Mr. J. W. Dorman, M. Inst. C.E., 
for the connection of the railways at the north and south sides 
of the river Lee, In the case of one scheme it is estimated that 
the cost would be £200,000, and in that of the other £250,000. Pro- 
vision is made in both schemes for bridges of the two-deck ty pe— 
the lower deck, at quay level, to be 50ft. wide for public traffic, 
and to have tramways laid on them, while the upper deck, 20ft. above 
and to the top of the main girders, would carry the railway 
track. The quay tramways would be connected with the main 
tramways by turntables on the bridge approaches. 


An electric regulator for incubators is being used in 
Victoria, Australia, and consists principally of a thermometer and 
an electrically-operated relay. According to the Electrician, as 
long as the temperature in the incubator remains below 103 deg. 
Fah.—which is the proper temperature of incubation—the gas or 
other lamps supplying the heat are full on, When 103 deg. Fah. 
is reached, the mercury in the thermometer completes an electric 
circuit, the relay is actuated, and either turns down the flame or 
deflects the heat supply. As soon as the temperature falls below 
103 deg. Fah. the circuit is broken, and the full heat is again 
— to the incubator. Current is obtained from one Leclanché 
cell. 


A 200 HoRSE-POWER horizontal turbine which has been 
n operation for six years driving two 100 horse-power generators 
supplying current to the city of Geneva, Switzerland, has shown a 
rather peculiar condition of wear. The water is supplied to the 
wheel under a head of 440ft., and the jet is limited by a sliding 
vane and divided into several streams by blades set into the 
nozzle. The extreme ends of the blades of the wheel are very 
slightly worn, but near the centre there are three deep grooves 
which cut entirely through the blades. The general character of 
the wear shows that it was not due to sand or other foreign 
matter. It is attributed, says the Jron Age, to eddies set up in 
the jet, and the nodes and loops are supposed to result from 
harmonic vibrations in the water, 
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MISCELLANEA. 


Tue Grimsby Town Council has sanctioned a scheme of 
extensions to the —— electricity station which will involve 
an expenditure of £18,000. 


Tue Marseilles Municipal Council has voted the raising 
of a loan of six million franes = £240,000, for cutting a canal 
from Marseilles to the Rhéne, 


A Sus-commitTge of the Water Committee of Aberdeen 
Town Council on Friday agreed to recommend to the Water Com. 
mittee to take the necessary steps to obtain a new water supply 
for the city from the Avon at a cost of £835,000. ; 


In a report on coal cutting in Great Britain by the 
United States Consul at Cardiff, it is stated that of the 755 coal. 
cutting machines in use in Wales at December 31st last 207 were 
operated by electricity and 485 by compressed air. 


Lecrurgs, illustrated by experiments, are delivered in 
the Palais de l’Outillage of the Litge Exhibition, with the object 
of showing those engaged in various trades the advantage they 
would derive from using motive power, especially electricity, in the 
works they perform at their own homes, 


Tue Inter-departmental Commission on navigable 
waterways, assembled at Bourges, has passed a vote for hastening 
the cutting of a canal parallel with the Loire between Nantes and 
Briare, so as to offer facilities for international traffic to pass 
through France when the Panama Canal is opened. 


THE Burslem Electricity and Refuse Destructor Works, 
erected at a cost of £40,000, are now complete, and were formally 
opened last week. Under an arrangement with the Tunstall 
Urban District Council these works will supply current for lighting 
power in the Tunstall district, as well as their own borough. 


Tue Nottingham City Council, which has already spent 
over half a million sterling on their tramways, has passed a scheme 
of further extensions which will involve £57,000 more. Notting. 
ham claims to be one of the few Midland towns which has been 
successful enough to show profits on their trams, and to devote 
them to the relief of the rates, 


THERE are on the Pacific Coast two completed naval 
dry docks, one at the Mare Island, Ca)., navy yard, and the other 
at the Bremerton navy yard on PugetSound. Active construction 
of a third dock ~— on August Istat Mare Island. The building 
of another stone dry dock on the Pacific Coast is to be recom- 
mended by the Navy Department. 


Dvrine the next three years the following sums are to 
be expended in Bohemia on improving its waterways:—For 
making the river Moldau navigable in that part which flows 
through the city of Prague, £625,000 ; and for the continuation of 
the present work on the river Elbe, £600,000; of these sums 
£521,000 are available for work to be done in 1906. 


Tue British Consul at Tainan, South Formosa, states 
that kerosene engines of simple and reliable construction will find 
a ready sale, but hitherto the imports of British makes do not seem 
to have enhanced the reputation of their manufacturers, At pre- 
sent an American make of very simple pattern is finding favour, 
and there is a Japanese imitation of the same machine which is 
competing very closely with it, 

Tae soil of Peru is rich in ores of many kinds, and the 
mining industry isadvancing steadily, The most important mining 
company in Peru is reported to have struck most valuable copper 
deposits. It has, during the last three years, invested about 
£2,000,000 in the country. The construction of the smelter is far 
advan Nickel, molybdenum, and tungsten have been found 
lately. The extensive sulphur beds in the department of Piura 
have attracted some attention. 


At a special meeting of the Carlisle Town Council on 
Tuesday’ the tender of Messrs. Harold Arnold and Son to con- 
struct the main reservoir at Castlecarrock in connection with the 
Geltsdale gravitation water supply for Carlisle, at the sum of 
£61,733, was accepted. The borrowing powers under the Act 
which was obtained for the scheme amounted to £153,500, and the 
Council have borrowed £120,982. It was therefore 
Bill be promoted in Parliament for the extension of 
borrowing powers to the extent of £100,000. 


Tue action of the tide under London Bridge recently 
had the effect of exposing in the bed of the river a great many 
large pieces of timber, which are supposed to have formed a 
portion of a cofferdam which was made in connection with the re- 
building of London! Bridge. The Bridge House Estates Com- 
mittee ordered the removal of the piles, some of which were of 
great length and in a good state of preservation, and the work has 
been carried out by the Thames Oonservancy, as the piles in their 
exposed condition were a danger to navigation, 


At Nottingham recently a meeting of the Amalga- 
mated Society of Engineers was held to consider rules relating to 
overtime, an arrangement which has hitherto obtained in regard 
to this matter having been found impracticable. It was decided 
to delete the ru’e to which exception was taken, but at the same 
time to adopt early measures to secure more stringent limitations 
of overtime than is now generally observed, and to accomplish 
this by an arrangement with the Engineers’ Employers’ Federa- 
tion, thus making the matter generally binding, and not leaving it 
to mere sectional control. 


THERE are twenty-two ships under order in great 
American lake shipyards for delivery next year. With the single 
exception of one steamer of 6500 tons, these twenty-two ships are 
of the larger class, four of them capable of carrying tons, three 
9000 tons, two 9500 tons, and twelve 10,000 tons and over. To 
this list must be added some twenty-one ships that were under 
order at the beginning of the year, having a carrying capacity 
of from 8000 tons to 10,000°tons, making a total of forty-three 
ships which will be ready for next year’s business, with a carrying 
capacity on a single trip of 397,500 tons, or in an average season 
of twenty trips of 7,950,000 gross tons of ore, 


An ordinance relating to lead works has just been 
issued by the German Imperial Chancellor. The employment of 
women and lads in dust chambers and flues and in the transport 
of the dust is prohibited. The workmen employed at the furnaces 
may not work more than eight hours aday. Thesame rule applies 
to the workmen working inside cold furnaces or engaged in cleaning 
dust chambers and flues containing wet dust. Workmen engaged 
in cleaning dust chambers and flues containing dry dust are not 
permitted to work more than four hours a day inside such chambers 
and flues, and not more than eight hours a day in all. Food must 
not be taken to the working places. Working suits, respirators, 
and gloves must be worn. 


Moror boats for the herring and salmon fishing in the 
North of Scotland promise to receive thorough consideration, if 
not ready acceptance. Since the Scotch Fishery Board took up the 
project of encouraging the fishing industry by means of such craft, 
attention has been given to the innovation in many quarters. The 
Harbour Board of Aberdeen have just authorised their Lands and 
Fishing Committee to make inquiry, and report as to the pro- 
priety and cost of procuring a motor boat for salmon fishing, and 
also as to whether motors could be introduced for use on the 
existing boats. A company is also being formed in Aberdeen and 
Edinburgh to place on the market a new oil motor, the invention 
of Mr. William Peck, Edinburgh, The oil engine is of simple con- 
struction, and compact and moderate in cost, 
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roRBIGN AGENTS FOR SALE OF THE ENGINEER. 


,vsTRIA.—F. A. Brocxnavs, 7 Kump/gasse, Vienna, 
CHINA.—KBLLY AND Wase, Liurrep, Shanghai and Hong Kong. 
FRANOB.—Bovveav amp OHEVILLET, Rue de la Banque, Paris. 
GERMANY.—ASHER amp Co., 18, Unter den Linden, Berlin, 
F. A. BrooxHavs, Leipsic; A. Twarruuyen, Leipsie. 
[NDIA.—A- J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LOgSCHER AND Co., 807, Corso, Rome ; Bocca Faunus, Turin. 
JAPAN. —KgLLY AND Watsu, Liutrap, Yokohama. 
Z. P. Marvuya anv Co., 14, Nihonbashi Tori Banchome, Tokyo. 
RUSSIA.—O. Ricksr, 14, Nevsky Prospect, 8t. Petersburg. 
8. AFRICA.—Wa. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown, 
Gorpomw AnD GotcH, Long-street, Capetown, 
R. A. THOMPSON AND Co., 88, Loop-street, Capetown. 
J. 0. Jota amp Co., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpgw Hovss, Liurrep, Kimberley. 
Apams AND Co., Durban and Maritsburg. 
AQSTRALIA.—GoRpow anp Gorcn, Melbourne, Sydney, and Brisbane. 
R. A. THOMPSON AND Co., 180, Pitt-street, Bydney; Melbourne, 
Adelaide and Brisbane. 
TurneR AND HunpERson, Hunt-street, dydney. 
NEW ZEALAND.—Uptow amp Co., Auckland ; Onaia, J. W., Napier. 
QANADA.—MoNTREAL News Co., 886 and 888, &. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTenwationaL News Oo., 88 and 
85, Duane-street, New York; Sunscnirtion News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kg._y anp Wataa, Liurrsp, Singapore. 
CEYLON.—WiavaRTwa AND Co., Colombo. 
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PUBLISHER’S NOTICES. 


*.* With this week’s number is issued, as a Su , a Tiro-page 
drawing of Triple-expansion Pumping Engines, Budapest Water- 
works. Kvery copy as issued by the lisher includes a copy 
of this Supplement, and subscribers are requested to notify the fact 
should they not receive it. ; 


‘< oa es | mgd pa py ENGINEER in an 
imperfect or mutilated ition, y iving prompt 
information of the fact to the Publisher, my Epon J of the 
Agent through whom the paper is obtained. Such ¢ Y 
if bain can be remedied by obtaining the paper direct from 

is office, 
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TO CORRESPONDENTS. 


t= In order to avoid trouble and confusion we find it necessary to injorm 
ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be by a large 
envelope legibly directed by the writer to hi , and 

that answers received us may be forwarded to their destinat 
notice can be taken of communications which do not comply with 
instructions. 


sar All letters intended insertion in Tom Enciwume, or containing 
yt auld tannimaes oe aeouna a the writer, 
@ proof of good No notice 


not necessarily for publication, but as 

whatever can be taken of anonymous communications. 

4a ~Wecannot undertake to return drawings or manuseripts ; we must, 
correspondents to keep copies. 


X. Y.—You have raised again several old and respecte1 problems, but 
you suggest no answer to the new problem. 

Drvontan.— Write to the Secretary, City and Guilds of London Technical 
School, Leonard-street, Finsbury, for particulars. 

A. H. H.—You might make inquiries at some of the principal publishers 
of foreign works in this country, say, Hachette and Co., 18, K 
William-street, Strand. A translation of M."Mathot’s book is publish 
by Crosby Lockwood. A very good paper on large continental 
engines was read at the Litge meeting of the Institution of 
Mechanical Engineers this summer. 
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EXPERIENCE AND ENGINEERING. 


A CORRESPONDENT whose letter will be found on 
another page, taking part in the discussion on “ The 
Demand for Engineers,’’ which has been in progress 
for some time in our columns, directs attention to 
the demand which apparently exists for men “ with 
experience.” We do not propose to say anything 
just now about this phase of the discussion in ques- 
tion. Mr. Skinner’s remarks, however, suggest 
much that is worth consideration. It is probable 
that not half the attention that the subject demands 
has been given to the influence of experience on 
the progress of mechanical science, and the com- 
mercial success which may or may not be attained 
by those who make machinery. 

The more carefully we push our investigations into 
the history of any class of mechanism, the more 
firmly is the fact established that success has 
not in any instance been obtained at once. 
There are in the world hosts of machines of all 
kinds, and each and all of these is the result of a 
process, sometimes extremely tedious, of trial and 
error. It has, we know, often been argued that in 
the earlier days of engineering this must have been 
so because principles were not understood, and 


ke! science did little to lend aid. Thus, for example, 


the steam engine was slowly elaborated because no 
one understood thermodynamics. If this argument 
were sound, then in the present day experimental 
work would not be needed; everything might be 
arranged so as to secure a success at once. But, in 
point of fact, nothing of the kind occurs. Notwith- 
standing all the aid that science is supposed to lend 
to the engineer, we still find him blundering on to 
success. Take, for example, the motor car. Its 
life history is not long; but it has been extremely 
eventful, and at this moment the best cars 
represent an enormous expenditure of money on 
experimental work—that is to say, on the acquisi- 
tion of experience. Take, again, the oil engine; as 
it stands it is the result of a prolonged process of 
trial and error. But leaving the consideration of 
mere machinery, which can be made without any very 
profound knowledge of the laws of thermodynamics, 
let us turn to electricity, which is above and 
beyond all a matter of science and mathematics, 
and we find precisely the same course being run in 


9/dynamos, lamps, motors—everything great and 


small, All that the world possesses in the present 
day is the result of trial and error, and the survival 
of the fittest. 

Possibly some day a philosopher will arise who 
has at once the time and the ability to deal fully 
with the subject, and explain in detail why things 
are as they are. We-can do little more than indi- 
cate in a few sentences what is the reason that 
success can only be obtained through the acquisition 
of experience. This reason is, we think, that man 
cannot foretell with certainty. Thus when an 
inventor or designer of a new machine completes it, 
he cannot say precisely what it will and will not do. 
It may be taken as a general truth that the unex- 
pected always happens. The parts of a machine 
develop new and unanticipated defects or good 
qualities. Bearings which ought not to heat will 
heat. Operations which ought not to be performed 
are performed. Then, again, success or failure 
constantly depends on the merest trifles. A spark- 
ing plug apparently works all right, but the car 
will not go. For no reason that can be 
discovered the crank shaft of a big marine engine 
will get hot, and bring a fine run to a disastrous 
end. In the matter of proportions of parts, again, 





no adequate prediction is possible. If, now, we ask 
how experience can help us over such difficulties, 
the answer is, we think, that it tells us much more 
often what will not do than what will. An engineer 


order | who has had experience can say almost by looking 


once at a design whether it is likely to represent 
success or not; but his knowledge is really confined 
to seeing that particular things are certainly wrong. 
He is unable to satisfy himself that others are 
certainly right. Of course there is a stage of super- 
experience—if we may use the words—possessed by 
specialists, which will suffice to keep them very straight, 
even with quite new mechanism. But we must not 
forget that it has only been obtained by much labour 
and money—if not expended by him who at the 
moment possesses it, then by predecessors of whose 
work he avails himself. If all this be true of 
engineering pure and simple, it is doubly true 
of commercial engineering. Experience, alone 
enables a man so to design and so to carry his 
designs into practice that he can achieve commercial 
success with them. How often have we heard it said 
of some apparently most meritorious invention that 
it was admirable, but it could not be used because it 
cost too much to make it ? 

Bearing these facts in mind, we see how difficult 
it is to educate an engineer in a college or technical 
school. Gradually and happily it is beginning to 
be understood that the college can impart only a 
portion of the information which an engineer should 
possess. Thus, for example, the student may learn 
how to calculate the strength of gearing ; but unless 
he knows the precise conditions under which it is 
to be used his calculations will prove worthless. In 
the early days of steam traction on common roads 
a series of breakages occurred in the gearing of the 
engines of one leading pioneer in this type of 
machinery. By calculation he had a factor of safety 
of about ten. But he made his wheels wider, and 
yet wider, and still they broke. Then in despera- 
tion he made them narrower. A pinion 4in. wide 
gave way to one 2in. wide and just half as strong. 
But the 2in. pinion never broke. It wore out, but 
that was a trifling matter. Every engineer who has 
attained even moderate success will be able to 
supply @ dozen examples of kindred cases. It is 
next to impossible to design a new machine of any 
kind which will do all that is expected from it. 
Even if it does, its working will but serve to con- 
vince the inventor that improvements can be 
effected. Experience has borne fruit and taught a 
lesson. 

If we dig down below the surface it will be found 
that the necessity for experience is sometimes due to 
the fact that we are ignorant or regardless of what may 
be termed, for lack of a better phrase, the influence of 
environment. A piston packing may perform very 
well indeed with saturated steam, and fail utterly 
with superheated steam. We can call to mind 
certain marine boilers of a somewhat novel type 
made for a warship. One was tried on shore and 
answered perfectly. Six or eight were made and 
put on board. They were utter failures. They 
primed and they leaked. They were taken out of 
the ship, set up on shore to supply steam for a 
Government workshop, and never gave any trouble 
whatever. Certain well-known mechanical devices 
were used in the first motor cars, and failed. On 
the other hand, that which is apparently hideously 
wroug—the throwing of revolving toothed wheels 
into gear—is a complete success; and so it comes to 
pass that, as no one brain can possess a first-rate 
all-round experience, the demand exists for men who 
have had a particular experience in one department. 
It is one thing to design mechanism; it is quite 
another to get it to work; and ro one who has not 
made himself acquainted with what goes on in 
practice can tell with any certainty what will and 
what will not succeed. As we have said, it is the 
unexpected that happens. But the greater the 
experience possessed by a man the less will the 
unexpected afflict him. 


INTERNATIONAL TRADE, 


THE question may appropriately be raised at the 
present time whether the iron and steel and 
engineering trades have started upon the up-grade 
once more, and, if so, whether the improvement is 
merely of a transitory nature or likely to endure for 
a reasonably long period. A glance at the Board of 
Trade returns for the first eight months of the 
current year, with some details of which we dealt 
in our last issue, shows an increase of over nine 
millions sterling in the value of the total imports of 
all classes as compared with the corresponding 
period of 1904, while the value of the aggregate ex- 
ports exhibits an advance of seventeen millions 
sterling over the same months of last year. This 
record of progress is in itself an indication of healthy 
expansion in trade, and a consideration of the 
figures relating to iron and steel and machinery 
reveals the fact that, from the export point of view, 





290 


THE ENGINEER 


SEPT. 22, 1905 





es . 
———— 





these branches have largely participated in the 
upward movement. If we turn to the memorandum 
prepared by the Labour Department of the Board 
of Trade for August, it is found that a larger number 
of blast furnaces and tinplate mills is in opera- 
tion than in the same month of 1904, and 
that the employment at the iron and steelworks 
shows a great improvement, there being six 
thousand more persons engaged than in August 
of last year. If the question be regarded from 
the standpoint of the volume of employment— 
that is to say, the shifts worked multiplied by 
the number employed—it is 1:8 per cent. greater 
than at the end of July, and 9:7 per cent. in 
excess of the last week in August, 1904. The 
state of the engineering trade is recorded as being 
better than a year ago, and the percentage of 
trade union members unemployed is given as 4:9 
in August as compared with 7 per cent. in the 
same month of last year. In the case of the 
shipbuilding branch the level of employment last 
month, although being about the same as in 
July, was slightly better than in August of last 
year. It will be seen that, regarded from the point 
of the commercial statistics issued by the Board 
of Trade, and from the labour standpoint as re- 
vealed by returns forwarded by employers’ asso- 
ciations, trade unions, and other sources, the con- 
dition of trade at the present time may be said 
to be fairly satisfactory on the whole. 

Any consideration of the question of improve- 
ment in trade would be incomplete, and would 
aay lead to erroneous conclusions in these 
ays of severe foreign competition, if due regard 
were not paid to the subject from the aspect of 
international rivalry and neutral markets, as the 
condition of home markets in different countries 
has an important bearing upon international mar- 
kets for iron and steel, and indirectly machinery, 
because if iron and steel are advancing, the demands 
of the engineering works must of necessity be 
increasing, although probably not to the same 
proportionate extent. With this premise, what do 
we find from international records at the present 
moment? That business, both inland and for 
export, is improving in Great Britain, the United 
States, Germany, Belgium, and France. In round 
figures the imports of iron and steel into the 
United Kingdom declined by 44,000 tons in the 
first eight months as compared with the corre- 
sponding period of 1904, whereas the exports 
advanced by 280,000 tons; while the exports of 
steam engines and machinery increased by 135,000 
tons as against additional imports amounting to 
only about 3000 tons. The trade returns of the 
United States show for the year ended June 30th, 
1905, a reduction of 215,000 tons in the imports 
of iron and steel, and an increase of 446,000 tons 
in the exports as contrasted with the preceding 
financial year. But it is important to note that 
the American exports are diminishing month by 
month, owing to the greater demand experienced 
in the home market. In Germany a diminu- 
tion of 35,000 tons took place in the imports 
of iron and steel in the: first seven months, whereas 
the exports were 122,000 tons in excess of the 
corresponding period of 1904. This result is all the 
more remarkable when it is borne in mind that the 
coal miners’ strike largely hampered the trade for 
nearly two months at the beginning of this year. 
Belgium, which ranks next, records an increase of 
55,000 tons in the exports of iron and steel and 
machinery in the first seven months; but the 
imports also largely advanced, mainly in regard to 
raw material in the form of pig iron. The last to 
be mentioned is France, which, before many years 
have passed away, may be expected to play an 
important part in the iron and steel trade as a 
result of the considerable industrial development 
which is proceeding in the Longwy and neighbour- 
ing districts in the east of the country. The 
imports of iron and steel into France were 20,000 
tons less in the first half of this year than in the 
equivalent six months of 1904, whereas the exports 
advanced by 13,000 tons in the same period. 
It will be obvious that, excepting Belgium, all 
the other countries mentioned have been buying 
less and selling more this year; but as Belgium is 
almost entirely dependent upon other countries for 
supplies of iron ore, and will probably always be a 
fairly large customier for foreign pig iron, it is 
scarcely possible, and would not be advisable, for 
that country to reduce the quantity of raw materials 
purchased from abroad. 

The fact demonstrated by the statistics set forth 
above—and we have correlative evidence of the same 
kind in the improvement in the labour market 
which is discussed below—is that an all-round im- 
provement is taking place in the markets of the 
world at the present time. It is not our purpose to 
inquire into the particular markets which have 
actually absorbed the largerjquantity of iron and 


steel and machinery which has been exported from 
this country in the present year. That is the 
special privilege of the exporters and shippers them- 
selves, who may, we feel sure, be relied upon to 
develop the export trade in those directions which 
have this year proved to be of advantage. All 
that we can do is to suggest the probable greater 
trading opportunities which appear to be opening 
out. In the first place, there is the considerable 
revival of business which will take place in the Far 
East consequent upon the conclusion of peace, and 
notably in the markets of Japan and China. 
Secondly, India is becoming more prosperous and a 
considerably larger purchaser; in the third place, 


trade in Australia is improving, and in this connec- 


tion it is noteworthy that, according to the Budget 
statement of Sir John Forrest, 74 per cent. of the 
external trade of the Commonwealth in 1904 was 
with Great Britain and British possessions ; 
fourthly, the position of Canada is decidedly 
prosperous; and lastly, it only remains for South 
Africa to embark upon the improvement stage to 
complete the list in regard to large purchasing 
countries mostly associated with British Im- 
perialism. The markets in these and other direc- 
tions will require to be carefully watched and 
cultivated if we are to maintain and develop trade 
with them, and if they are wisely followed there 
is no doubt that a fresh era of prosperity is in store 
for a period of years for those who are prepared to 
make provisional sacrifices in order to secure per- 
manent benefits. 


BOILER PLATES AND THE ELASTIC LIMIT. 


In the multitudinous discussions which have 
taken place on the failures, more or less mysterious, 
of steel boiler plates, we cannot call to mind a 
single instance in which anything has been said on 
the influence of bending plates on their elastic limit. 
We do not pretend to have heard or read all that 
has been said about boilers, and steel, and stresses 
or tests. The phenomena to which we refer may 
have been dealt with already; but we are at all 
events certain that next to nothing has been said 
about it in our columns, and we have, we think, 
followed pretty closely the current of engineering 
opinion. We believe, therefore, that we can say 
something which will be at least suggestive, on a 
very important subject. 

In the first place, it is necessary to define the 
meaning of the words “elastic limit.” When a 
steel test bar is put under tension it will elongate, 
and when the stress is removed it will return to its 
original length, provided the stress has not exceeded 
a certain amount. It is well to bear in mind that, no 
matter how small the stress, the steel will stretch ; 
there is no such thing as an absolutely rigid metal ; 
a heavy lathe bed can be bent with the forefinger 
of a man’s hand. If the stress on our test bar 
exceeds a certain amount, the elongation set up 
remains permanent; the bar will not return to 
its original dimensions; its elastic limit has 
been exceeded. What happens next? This is 
a@ moot point, depending on the quality of the 
steel, and the way in which a further test is 
applied. As a rule, it may be taken that the 
metal has been permanently injured. If the 
stress which caused the loss of elasticity be 
reimposed, the bar will continue to increase in 
length more or less slowly, and will finally break. 
A stress less than this can apparently be carried 
indefinitely. Here, however, we are face to face 
with the question which we wish to discuss. It 
does not seem to be proved that a bar which has 
been over stressed is really in a condition to bear 
with safety a stress considerably less than that 
which injured it. It has been asserted that by 
stretching a specimen permanently its ultimate 
breaking strength has been augmented, provided 
the final test is not imposed for some days. 
But we think the balance of evidence is 
that an over-stressed bar or plate is no longer 
trustworthy. We shall be happy to consider any 
arguments against this view that our readers may 
advance. It is worth while to quote here from a 
paper by the late Mr. Edwin Clark. Although it 
refers to iron plates, it will, mutatis mutandis, apply 
to steel: “We may generally assume the ultimate 
tensile strength of wrought iron bars at 24, and of 
wrought iron plates at 20 tons per square inch, and 
its ultimate useful strength at 12 tons per inch, and 
with the latter limit its extension may be taken 
at iadso0 Of the length per ton per square inch of 
section.”” He goes on then to refer to the flat bar 
eye bolt chains used for raising the Britannia 
tubular bridge, and continues: “ The first extension 
of the chain was ‘7968in., and the permanent set 
‘008in.; but having once used them with this 
stress, and the permanent set being obtained, on 
employing them again under the same strain the 





extension will only be :7968in.—:008in., or -789in., 





and the permanent set will be no further increageg 
Metal, however, requires a very considerable tims 
to adapt itself to additional strain, or to return 
again to the diminished length at which it will ye. 
main constant after strain, analogous to the length 
of time found necessary in astronomical instry. 
ments to allow them to adapt themselves to great 
change of temperature before they will remain jp 
adjustment.” Here we have the definite state. 
ment that permanent set will not cause logg of 
ultimate strength, and in so far the definition of 
elastic limit which we have given above must be 
qualified. In further elucidation of this point the 
reader will do well to consult Unwin’s “The Testing 
of Materials of Construction,” page 359. 

When a thick boiler plate—say, an inch or an 
inch and a-quarter—is bent cold in the rolls, com. 
pression takes place on the inner side of the plate 
and extension on the outerside. There is a neutral 
axis, but precisely where it lies in the thickness of 
the plate it is impossible to say with certainty, 
Fortunately this is of no importance. Metals haye 
elastic limits of compression as well as of extension, 
That both are exceeded when the plate is bent ig 
evident, because molecular deformation has taken 
place. If the elastic limit had not been exceeded, 
then the plate could not retain its curvature, 
There is, then, no escape, we think, from the con. 
clusion that in every boiler plate the limit of 
elasticity has been exceeded, and in so far the 
plate has lost strength. We have next to consider 
how much and precisely in what way this affects the 
power of the finished boiler to stand pressure 
without bursting. 

In the first place, we may ask whether in 
process of time readjustment will be established in 
the plates and elasticity will be restored. But by 
far the more important question is how far the 
ultimate strength of the boiler has been diminished. 
In order to arrive at some fairly accurate conclusion 
on this point it would be necessary to know what 
was the stress to which the plate was submitted 
when it was bent. ‘ So long as the stress due to the 
making up of the boiler and to the pressure 
inside did not exceed the original stress, it is to be 
assumed that the boiler is perfectly safe, although 
it no longer possesses elasticity. But conditions 
might conceivably arise under which the stress might 
be exceeded, at least locally. Then what would 
happen ? 

No matter from what point of view we consider 
the question, it is, at events, certain that the 
plate undergoes molecular deformation when pass- 
ing through the rolls, and apparently the original 
condition could only be re-established by heating 
the bent plate to a good red. It is the practice of 
some boilermakers to bend their plates hot, and in 
this way it is probable that an advantage is gained ; 
but when plates are bent cold it seems to be certain 
that the loss of internal elasticity has been pur- 
chased by some diminution of the original strength. 
If we add that initial stresses of much severity may 
exist in the plate, the cracking of boiler ‘plates in 
such cases as those recently given by Mr. Milton 
ceases to be inexplicable. We can understand that 
a plate quite elastic through its substance might 
easily sustain what we may term automatic stress, 
which would crack a plate which had no power of 
“take” in it, and would only “give.” It is next 
to impossible to write about steel with any cer- 
tainty. Our present object will have been gained 
if we have succeeded in directing attention to the 
effect which cold-bending boiler plates has on the 
strength of the steel. 


SOME AMERICAN METHODS. 


ENGLISHMEN have become so accustomed to 
being told that foreign countries are ahead of them 
in commercial matters of all sorts that the tale has 
quite lost its pungency. It is so long since we, 
as mere business men, troubled our heads about 
the doings of the self-made “expert” critics, that 
we are not certain whether they persevere in their 
task of education or whether they have retired, and 
now content themselves with meeting together in 
solemn conclave, to mingle their tears over the shame- 
ful apathy of those who stupidly content themselves 
with doing business in their own way. That the 
way is not entirely bad seems to be shown by trade 
reports from various centres. Perhaps it might be 
better, perhaps it might be worse. That is 4 
problem we no not propose to discuss in the present 
article. What we wish to draw attention to at the 
moment is the evidence which is collecting that 
even our American cousins are not quite the 
super-astute men of business we have for so long 
been asked to believe by our various mentors, from 
British Consuls downward. And oddly enough, it 
is the Consular service of the United States which 
enlightens us on the shortcomings of Uncle Sam. 

We have before us as we write a report sent to the 
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State Department at Washington by Mr. Consul 
Skinner at Marseilles. _We gather from it that he 
has been in the habit of sending to a certain 
association of manufacturers in the United States 
lists of buyers anxious to enter into communication 
with American houses, and vice versd. As to the 
latter, he says that he is surprised, after supplying 
the buyer with perhaps twenty addresses, if replies 
are received from one-half. Those who do take the 
trouble to reply at all, with few exceptions, lay 
down conditions utterly discouraging to the foreign 
inquirer. He admits that there are American firms 
steadily working up an oversea business, but their 
increase is not so rapid as to prevent him saying 
that the difficulty with the United States foreign 
trade is quite as much to find American firms 
willing to sell as to find foreign firms willing to 
buy. It is evident that the Consul has done his 
best to bring about business. He reports of one 
class of manufacture that in view of advertisements 
sent him by certain houses, it is fairly to be pre- 
sumed that they are seeking new business. He has 
supplied their names to buyers in France, Morocco, 
Tripoli, Tunis, Abyssinia, and Persia, but he has 
yet to bear of any one advertising firm willing to 
engage in actual commercial relations. He adopts 
the ‘Wake up” cry. The Americans can do the 
business, he declares, if they will only show them- 
selves willing to sell. But ‘‘ the general attitude of 
American manufacturers and their army of general 
sales agents, brokers, foreign commission buyers, 
with their cash over the counter, and you pay the 
freight terms, savours still very much of the circum- 
locution office, and how not to do it.” The sentence 
we have quoted is “quite English,” and reminds 
one of the advice which used to be so copiously 
poured out by our own Consuls. Can it be that 
these representatives of their countries on foreign 
shores meet together and compile reports for home 
consumption as a reason why trade is harder to 
do than some people consider it ought to be? 
Hardly this, but still no little satisfaction is 
to be found in this sameness. It is not only 
the United States Consul at Marseilles who has 
unpalatable truths for his friends at home. A 
special agent has been sent by the United States to 
study trade openings in Japan, and the reports he 
gives are no less satisfactory to the British trader. 
“Instances have been repeatedly cited,” he says, 
“where our goods have been discarded by the 
Japanese after original orders have been given or 
after business has been in progress for some time, 
because American shippers persisted in sending in 
goods below the standard of the sample submitted.” 
He continues pointing out the errors of his country- 
men, and remarks, “ Everything is done by the 
English and Germans to retain their present foot- 
hold and to increase and broaden the market.” He 
states also that Japanese suggestions as to changes 
in design are at once acted upon by the English 
houses, whilst Americans seem to adopt the rule 
which we have been taught by our mentors was 
peculiarly that of John Bull—* That’s my sort; if 
you don’t like it, leave it!’ Referring to another 
commodity, the same authority remarks: ‘“ English 
firms distance all others here.’ Prices have been 
solicited from American houses, but the terms were 
not satisfactory. In packing, again, a point of par- 
ticular weakness with our firms—according to 
British Consuls—we excel in Japanese markets. It 
would be idle to claim perfection for our own mer- 
chants and manufacturers or to suggest that any 
efforts may be relaxed. Yet it is very evident from 
these American reports that we are really not so 
black as we are painted, and that in some markets, 
at all events, we are more than capable of 
setting examples which such admittedly clever men 
as the Americans are advised by their own country- 
men to follow. 


LABOUR AND PROSPERITY. 


_ JupGine by the Board of Trade report on changes 
la rates of wages and hours of labour in the United 
Kingdom in 1904, which has just been issued, we 
have seen the worst of the period of depression 
which has hung over practically every trade for 
Some years past. It is true that the net result of 
changes in the rate of wages during the year was 
a reduction slightly in excess of the net result of 
1903—£39,200 weekly as compared with £38,300. 
But .it must also be said that for the first six 
months of this year the net reduction has only been 
£9800 weekly as compared with £13,000 weekly for 
the same period in 1904. The reduction, therefore, 
1s unfortunately still progressing, but its rate of 
Progression has been decreased. The figures we 
are quoting, of course, only relate to alterations in 
rates of wages, and do not include changes in 
earnings caused by fluctuations in the amount of 
available employment. However, the two are so 





bound up in one another that it is probably safe to 
assume that when the one varies the other varies 
in harmony with it. On analysing the particular 
directions in which the decreases were felt most 
severely we find that although there were reduc- 
tions in nearly every trade, the coal miners suffered 
most severely. The number of men affected was 
658,390, and the aggregate weekly decrease was 
£31,294—approximately a shilling a head per man. 
The 1903 figure was £32,488, and 752,190 men were 
affected. Next in order of magnitude came the 
pig iron, iron and steel trades with a weekly de- 
crease of £3442, and the engineering and shipbuild- 
ing trades with a decrease of £2614, these figures 
comparing with £1076 and £4281 weekly respectively 
in 1903. Going back for one moment to the years 
1901 and 1902, we find that the net total decreases 
were £76,587 and £72,595 weekly. The 1904 
decrease, therefore, is not much more than half 
these, and this fact, together with the satisfactory 
diminution in the reduction for the first half of 
this year, certainly points to the fact that the 
darkest part has been passed, and that the country 
is on the way to better things. Meanwhile, it is 
satisfactory to note that the great bulk of the wages 
changes last year were arranged by conciliation, 
arbitration, wages boards, sliding scales, and other 
conciliavory agencies, without any interruption of 
work. It is also interesting to record that although 
the changes in hours of labour during 1904 were 
comparatively unimportant, yet they resulted in a 
reduction of 24,599 hours per week in the working 
time of 16,792 people. 


YORKSHIRE COAL TRADE. 


Tue latest official advices obtained from Hull 
show that a large tonnage of Yorkshire steam coal 
is being shipped from Hull to the Baltic ports 
before these important outlets close. Owing to the 
unsettled state of affairs in Russia, the early por- 
tion of the season was not taken advantage of by 
shippers. The important port of Cronstadt was 
open early in May, but the aggregate imports did not 
reach the usual standard. As the year wore only a 
sluggish business was done, but as soon as peace was 
ratified things improved. In the month of August 
last, 86,954 tons were shipped to North Russia, 
against 54,174 tons in the corresponding period of 
last year, and 42,223 tons last July. Business 
during the last fortnight has been very brisk, and 
some good orders have been in the hands of shippers. 
Owing to the derangement of traffic, and the 
short supplies which came to hand, South 
Yorkshire coalowners advanced prices 3d. to 6d. 
per ton. Shippers hold that the state of trade did 
not warrant the advance, as by the middle of 
October the rush will be over, and in all probability 
the last cargo will have been despatched to 
Cronstadt. The fine open weather, should it con- 
tinue, may prolong the season a little later, but 
shippers all want to be through their engagements 
by that time, The season, had it not been for the 
unrest in Russia, would have been a good one ; but 
it is a striking fact that as soon as peace was 
proclaimed business increased. It may be of 
interest to note that this year little or no coal will 
be sent from Yorkshire to Hull on account: of the 
Danish State Railway contract. Last year, and in 
previous years, but a moderate tonnage was sent, 
but the railway rates and the freights so reduced 
prices that little was left for the coalowner. 








SIR WYNDHAM PORTAL. 





A very distinguished man who, though not himself 
an engineer, came largely into contact with engineers 
and things engineering, has passed away in the person 
of Sir Wyndham Spencer Portal. His death occurred on 
the evening of Thursday, the 14th inst., at Mashanger, 
his Hampshire seat. Sir Wyndham, who was the third 
son of the late John Portal, of Freefolk Priors and 
Laverstoke Park, Hants, was born on July 22nd, 1822. 
He was, therefore, in his eighty-fourth year at the 
time of hisdeath. He was educated first at Harrow and 
afterwards at Sandhurst. At the age of twenty he 
became cornet in the North Hampshire Yeomanry 
Cavalry. Eleven years later he obtained his captaincy, 
and continued in the service till 1865. At the age of 
twenty-six he succeeded his father in the old established 
bank-note paper business, which had been in the family 
for a considerable period. Sir Wyndham’s ancestors 
were French Huguenots, who, having sought refuge in 
this country from religious persecution in their own, 
became naturalised in 1711 at Winchester. The actual 
founder of the paper factory: was one Henri Portal, 
who established a mill on the banks of the river 
Test at “Laverstoke. In this venture he succeeded 
so well, and made such excellent paper, that the Bank of 
England adopted it for its bank notes, and it is still 
employed for this purpose. This mill has ever since 
remained in the Portal family, and it came into Sir 
Wyndham’s hands in the year 1848, 





It is not, however, as a maker of a special and excellent 
quality of paper that Sir Wyndbam was best known. 
Perhaps among the many positions which he filled, that 
which brought him most prominently to public notice 
was the chairmanship of the London and South-Western 
Railway. His connection with the directorate of this 
company began in 1861. He was made deputy-chairman 
in 1875, and chairman in 1892. He resigned the chair- 
manship in 1899; but retained his seat on the board for 
some three years afterwards, finally resigning in October, 
1902. He was also chairman of the Board of Directors 
of the Waterloo and City Railway from 1894 to 1901. Of 
his connection with both of these railways it may be said 
to have been of the most successful character. With the 
South-Western Company he had been connected over 
forty years at the time of his final retirement, and he was 
generally acknowledged to be one of the best chair- 
men the company had ever had. Certainly under his 
direction the company prospered well, though Sir 
Wyndham would have been the first to disclaim that 
he was the sole cause of this prosperity. As a fact it 
was his good fortune to be assisted by a number 
of eminent men in all grades of the service. Among 
these must certainly be mentioned Sir Charles Scotter, 
who, as general manager, was largely responsible for the 
acquirement by the railway company of the docks at 
Southampton. In this scheme Sir Wyndham took akeen 
interest, as he foresaw the advantages which would accrue 
to his company from the possession of a maritime port of 
such high standing and so favourably situated. 

His energies were not only devoted to the interests of 
the shareholders, but were largely directed towards the 
well-being of the company’s servants. There was nothing 
in connection with the 25,000 persons employed which 
was too trivial to claim his attention. He was a strong 
temperance advocate, and founded, and was president of, 
a society of total abstainers among the company’s ser- 
vants, which now numbers some three thousand. It is 
said that it was as one of the visiting justices to Win- 
chester prison that he became impressed with the amount 
of crime which had drink for its original cause, and that 
it was this knowledge which led him to be such an ardent 
supporter of the temperance cause. He was deeply 
interested in the application of the provident funds of 
the company, and an earnest supporter of the Railway 
Mission. 

It is safe to say that it falls to the lot of but few men 
to be missed and mourned by such large numbers as will 
Sir Wyndham Portal. To quote from an article published 
in the South-Western Gazette, in 1899, when he retired 
from the chairmanship—* In the 25,000 employés of the 
company Mr. Portal has 25,000 friends,” and “he has 
won a place in the esteem and affection of the company’s 
staff which is complete.” These two sentences exactly 
expressed the state of affairs. He was actually looked 
upon by all ranks as a friend, a man who meant them 
well. As a gauge also of the estimation in which he was 
held by the shareholders, it may be mentioned that on 
his retirement £1000 was voted wherewith to purchase a 
service of gold plate as a recognition of the services he 
had rendered to the.company. On this occasion also 
Queen Victoria showed him a special mark of the high 
appreciation in which her late Majesty held the services 
which Sir Wyndham had rendered, and the personal care 
and attention he had devoted to her Majesty’s comfort 
during the many journeys which she had made on the 
London and South-Western Railway. He received a 
large-sized portrait of the Queen bearing her own auto- 
graph, “ Victoria.” The town of Southampton, too, 
testified to its appreciation of what he had done regarding 
the acquisition of the docks by conferring upon him the 
freedom of the borough. Moreover, his public services 
obtained recognition in 1901, when he received the honour 
of a baronetcy. 

Intimately connected as was Sir Wyndham with the 
London and South-Western Railway Company, he found 
time to fill many other parts, besides those already 
mentioned. He had much to do with a number of 
exhibitions, beginning with the first International Ex- 
hibition, which was held in Hyce Park in 1851, and of 
which the late Prince Consort was the moving spirit. 
For the services he rendered in connection with this 
undertaking he received a medal from the Commis- 
sioners. Subsequently he lent his aid to furthering the 
success of the Exhibitions of Paris in 1855 and 1867 ; 
London in 1862; Vienna, 1873; and the Inventions Ex- 
hibition in 1885. He was a member of the Royal Com- 
mission created to represent British interests at the 
Chicago Exhibition of 1893. 

Sir Wyndham will be remembered by many as being 
among the first to assist labourers and others to obtain 
allotment gardens. He interested himself in emigration 
and in the administration of the poor-law, becoming 
chairman of the Whitchurch Board of Guardians in 1847. 
This position he held continuously for no less than fifty 
years. He was president of the Hampshire Friendly 
Society, and was for some time chairman of the 
Basingstoke Union. He was appointed a Justice of 
the Peace for Hampshire in 1850, and became eventually 
senior magistrate of the county, of which he was also 
Deputy-Lieutenant. 








Tue “ life’ of radium has been re-determined by Prof. 
Rutherford, of Montreal, on the basis of the number of charged 
particles expelled per second, says the Electrician. He finds that 
1 gramme of radium at its minimum activity expels 6-2 x 10” 
a-particles per second. Since probably only one a-particle is 
expelled during the disintegration of the radium atom, the above 
number represents the number of radium atoms broken up per 
second per gramme. Now, this gramme of radium contains about 
3-6 x 102 atoms of radium, so that half a milligramme would 
disintegrate per year. This rate is, however, probably not 
permanent, but decreases with the amount of radium present. In 
any case, it would be half transformed in about 1280 years, and 
the average life of the radium atom would be 1850 years, 
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A NEW ROTARY VALVE. 


For a type of rotary steam distribution valve, constructed 
by Mr. William Mayne, of Mildma, Victoria, no fewer than 
fifteen advantages over other rotary valves are claimed, of 
which the following are the more important:—(1) That the 
cut-off may be varied without altering the lead; (2) the lead 
and expansion can be varied at will whilst the engine is 
running; (3) that the valve works equally well with 20 1b. or 
200 1b. pressure of steam; (4) that the only moving part is 
the rotating disc; and (5) that in compound engines the 
maximum pressure of steam for full stroke can be given in 
the first cylinder. 

A vertical section through the centre of the valve is shown 
in the illustration, The valve chest consists essentially of 
two castings K and J bolted together. The lower part K is 
circular in form, and contains two separate passages or 
ports—S the steam inlet and E the exhaust. It also con- 
tains the revolving disc D, which controls the supply of steam 
to the upper, or distribution valves, and which are actuated 
from the crank of the engine by suitable gearing. The latter 
consists of three circular chests which are in communication 
with each other. The two outside ckests contain two open 
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Cylinder 


ROTARY STEAM VALVE 


lottom cocks a, through which the exhaust steam passes 
from the cylinder. There is also a central plug valve b, 
which has two independent longitudinal passages h and 1, 
which communicate respectively with the two ends of 
the cylinder. This plug valve is movable, and its position 
regulates the supply of steam to the cylinder. These three 
valves aa and b move in fixed relation to the other, being 
suitably geared together by means of pinions keyed to their 
spindles. The winged valve c moves quite independently 
of the others, and its function is to vary the cut-off. Before 
detailing the course of the steam, it is necessary carefully 
to note the construction of the rotating disc. It consists 
of a circular metal disc fitted with a spindle R, operated from 
the crank shaft by suitable gearing, and is provided with a 
porthole e and an exhaust slot f. As the disc revolves, 
it allows the steam alternately to enter the spaces h and /— 
i.e., to enter alternately the ends of the cylinder. The ex- 
haust is similarly actuated. 

To reverse the engine all that is necessary is to turn the 
plug valve } through one-sixth of a revolution, and by means 
of the gearing already referred to the exhaust valves turn 
through one-third of a revolution. Thus communication 
will now be made between, say, i and the opposite passage g’. 

The position of the admission and the cut-off point is 
regulated by the position of the plug c, which is moved quite 
independently to the other valves a,a and 6. The course of 
the steam through the valve will now easily be understood. 
The steam enters the valve at 8, and passes through e in the 
rotating disc into the longitudinal space hf or I, depending 
upon the position of the disc. Suppose the steam passes into 
h, it then parses through the port h’ into the circular passage 
g, and thence to one end of the cylinder, the exhaust steam 
leaving the other end through the passage g’, passes into a, 
and so through the slot f in the disc D to the atmosphere or 
condenser. 

The cause of the failure of valves of this type has been the 
rapid and unequal wear of the disc valve, but we are 
informed by the inventor that there is extremely little wear 
in this valve. It has also been suggested that the disc will 
warp, owing to the difference of temperature on the two 
faces. This difficulty has been overcome by casting a ring 
on the disc of approved depth, and making this ring wider or 
narrower, depending upon the temperature. The disc valve 
is partly balanced, and is only subject to a sufficient pressure 
to keep it up to its work. It rotates in a constant whirl of 


oily steam, which, it is claimed, affords ample lubrication. _ 


The exhaust cocks, lead, and expansion valves are nearly 
always stationary, only being moved occasionally when 
required, and hence wear but little. 

We are informed that tests made of an engine using this 
type of valve showed that any degree of expansion from cut- 
off at .j; to § stroke was possible. This was demonstrated by 
taking twenty-two indicator diagrams—at various places of 
cut-off from beginning to end of stroke—on the same card 
during 22 successive strckes the engine running at 


100 revolutions per minute. It was also shown that the 
‘‘lead '’ may be varied at will without affecting expansion or 
exhaust. 








TESTS OF COAL FOR PRODUCER-GAS 
PLANTS. 

In connection with its remarkable exhibits at the St. Louis 
Exhibition last year, the United States Government installed 
a working plant for the testing of coals and lignites, and this 
plant has been kept in operation since the close of the 
Exhibition in order to carry out the programme prepared by 
engineers in charge. 

The plant comprises a boiler and engine-house, water-tube 
boilers, a Corliss steam engine of 250 horse-power, Westing- 
house vertical gas engine of 235 horse-power, a coal-washing 
plant, a coal drier, a coke oven, a Taylor gas producer, with 
purifiers and scrubber, and a complete outfit of electric 
motors and equipment for a power station and chemical 
laboratory. There are also two coal briquetting machines— 
one by William Johnson and Sons, of Leeds, England, the 
other by the American Compressed Fuel Company. The 
operation of the plant is under the direction of the Geological 
Survey, and the various departments are in charge of a 
number of engineers, all working in harmony with the 
general programme. The coals were selected from various 
parts of the country by representatives of the Survey, who 
took samples at two working faces of each mine, and sent 
these samples to the chemical Jaboratory for analysis. 
When the coal wagons are unloaded at the testing plant, a 
laboratory sample of about 200 Ib. is taken.and sent to the 
laboratory, where the coal is pulverised, quartered down, and 
analysed. Again, as the coal is distributed to different parts 
of the plant for testing, other samples are taken in a regular 
and uniform manner and sent to the laboratory. Among 
the results which are clearly indicated by the tests so far 
made, as set forth in a recent report, the following are the 
most important :— 

(1) The tests under the boilers of sixty-five wagon loads— 
about 30 tons each-—of coal from seventeen different States 
demonstrate the high steam-producing quality of American 
coals, and also show that many of the coals may be improved 
by washing. 

(2) Most of the American bituminous coals and lignites can 
be used as a source of power in gas-producer plants. 

(3) Comparative tests of fourteen bituminous coals from 
nine States indicate that the power efficiency of these coals is 
23 times greater when used in the gas producer plant than 
when used in the steam boiler plant. In other words, one 
ton of these coals used in the gas producer plant has developed 
—on a commercial scale—as much power as 24 tons of the 
same coal used in an ordinary steam boiler plant. 

(4) Some of the American coals, and the ‘‘ slack,’’ produced 
in mining these coals, can be briquetted on a commercial 
basis. 

In view of the results noted above, as to the greater 
efficiency of coal when used in the gas producer, and in view 
of the recent series of papers on gas producers that has 
appeared in THE ENGINEER, it will be of interest to give some 
particulars concerning these tests. 

The Taylor producer used in the tests is of 250 horse-power, 
8ft. Gin. diameter, and 15ft. high. This is connected through 
an economiser 3ft. in external diameterand 16ft. high, to a 
scrubber 8ft. in external diameter and 20ft. high, filled with 
gas-house coke, which is constantly flushed with water during 
the operation of the plant. From the scrubber the gas 
passes to the tar extractor, and thence directly to the purifier, 
which is an iron box 8ft. square and 3ft. 3in. high, filled with 
oxidised iron filings and shavings that remove the sulphur. 
From this the gas is led to the gasholder or receiver, 13ft. 
high and a little over 20ft. in diameter, with a capacity of 
4000 cubic feet. From this receiver the gas is conducted 
through a meter of 1,000,000,000 cubic feet capacity, tc a West- 
inghouse three-cylinder vertical gas engine rated at 235 brake 
horse-power, and having cylinders 19in. diameter and 22in. 
stroke. The engine in turn is belted to a six-pole 175-kilowatt 
Westinghouse direct-current generator, the load on which is 
controlled by, and the energy developed dissipated through 
water rheostats specially constructed for the purpose. 

During the charging of the producer the coal was carefully 
sampled, the sample analysed, and the calorific value 
determined at the chemical rams mp operated in connection 
with the plant. The calorimetric determinations from the 
gas and the gas analysis were made in an independent 
laboratory in the engine room. Observations and readings 
were taken every twenty minutes during these tests, as were 
also the calorimetric determinations from the gas, but in the 
majority of tests the gas analysis were made only once in 
every two hours. 

The tests were begun on the basis of a total of fifty hours for 
each test, the plant being operated ten hours a day and the 
fires then banked for the night. This allowed only one test 
a week, and.was changed to a thirty-hour run, enabling two 
tests to be made each week, and allowing sufficient time 
between the tests to make the necessary change of fuel and 
to enable the fuel bed in the producer to be brought to the 
proper working condition. 

It is to be noted that in the preliminary tests the object 
has been to demonstrate the possibility of — these coals 
in a producer, and not to show how efficiently they could be 
burned. Although the results in many cases have been highly 
satisfactory, it is considered beyond doubt that in a second 
series of tests upon the same coals, made with the purpose 
of showing the greatest economy, the amount of coal per 
horse-power per hour will, in the majority of cases, be much 
less than in the first tests. But the results show with what 
ease gas may be produced from bituminous coal and lignites, 
and—taken as a whole—they indicate the satisfactory 
economic results that may be expected under ordinary work- 
ing conditions. 

The logs of the tests show very clearly the advisability of 
allowing a few hours for the manipulation of the plant after 
starting before the official records are commenced. This is 
due to the fact that each test is made on a new coal, whose 
working qualities in the producer are entirely unknown. The 
operation of the gas engine upon gases from different coals 
requires careful study in order to secure the best mixture, 
proper point of ignition, &c. It has, therefore, been decided 
that in the future work seventy-two consecutive hours shall 
be allowed for each test. During the first eight to twelve 
hours the operators of the producer and engine will devote 
their entire attention to securing the best possible manipula- 
tion of the plant, thus ensuring sixty hours for obtaining 
results of high economy as well as testing the endurance of 
the plant. 





It would, of course, be useless to reproduce the regu} 
Page . ; . ults of 

e eighteen tests made on eighteen different kinds of coal 
but from these we select the two giving the highest and 
lowest quantities of coal consumed in the producer per hour 
per brake horse-power developed at the engine. The Coal 
giving the best results was a West Virginia coal, soft and 
friable, reaching the producer mainly as slack. It caked well 
on top of the bed and was readily worked. The lowest results 
were obtained with a moderately free-burning coal from 
Indian territory. It caked fairly well in the producer and 
made a good top crust, which was easily worked. It was 
charged into the producer after being crushed and screeneg 
over a din. screen. This was done while it was wet, and 
considerable amount of slack was carried over with the 
lumps. It is considered as a good producer coal, 

Tests of Coals in Gas Producers. 
West lodian 
Virginis. Terri 
Coal —Composition of coal :— reg — 
rr per ct. 1-99 ., 5-0 
Volatile matter .. .. .. .. 28-89 
Fixed carbon ee ee 60-30 
MRE ae og. ach ake ek at 8-82 ‘ 
OT Ee Pe a Ae 0-49 .. 
Composition of gas by volume :— 
Carbon dioxide .. .. .. .«. 10-16 
SR ae ne G5 — ep: See cee -24 
Carbon monoxide .. .. .. 15-82 
ne? ss we os onl uae F 11-16 
Methane ee ee 8-74 
Nitrogen <a. ae ee cet 58-88 
Duration of test .. pe. tes! ee. 06 9 hours, 
Total coal consumed .. .. .. co oe 2,100 
Total combustible consumed .. 2... ee 55 1,878-3 
Cval consumed per hour .. Gis: Sale) Wetrae 233 
Combustible consumei per hour .. .. .. 4 208 
Equivalent combustible used by producer plant 234-5 
British thermal units :— 
ee UTE cp 5s ck ac; eo ee ES 
Per pound of combustible o eo eo 36,600 
Per cubic foot of standard gas =... se 143-2 
From standard gas per pound of dry coal.. 11,610 
From standard gas per brake horse-power 11,820 
Gas produced, cubic feet :— 
a ne oe 
Perpoundofcoal .. .. 
Per pound of combustible .. .. .. .. 
Per pound equivalent combustible used by 
producer plant ic he a8 ee 08 ae 
Horse-power doveloped :— 
Average electrical horse-power avai able 
for outside purposes .. 4... «soe 
Average electrical horse-powcr at switchboard 09+ oo «=: 
* Average brake Lorse-power available for 
outside purposes .. .. 2. «2 oe os 222-5 ee 230 

* Average brake horse-power at engine ee 235- ee 240 

Coal consumed in producer, Ibs. per horse-power 
per hour :—- 

Per electrical horse-power available .. .. 

Per electrical horse-power at switchboard 

* Per brake horse-power available .. .. .. 

* Per brake horse-power atengine.. .. .. 
Equivalent pound used by producer plant :— 

Per electrical horse-power available .. 2 
Per electrical horse-power at switch)oard .. S .. 1- 

* Per brake horse-power available .. .. .. : es 1- 

* Per brake horse-power atcngine.. .. .. ‘12 .. 1. 
* Based on an assumed efficiency of 85 per cent. for gonerator ard belt 

The tests of the coking qualities of the coals were made in 
three beehive ovens 12ft. diameter and 7ft. high. There were 
sixty-one tests made on forty-four different coals. All the 
coal charged into the ovens was first passed through crushing 
rolls, reducing it to a maximum size of l4in. In connection 
with these coking tests, the cokes were analysed and tested 
in the laboratory, and those which gave promise of value for 
foundry work were tested in the cupolas of the model foundry 
on the Exhibition grounds. 

For the briquetting tests two different styles of machines 
and briquettes were used. The English machine made 
rectangular blocks, pressed by a plunger in moulds, and 
weighing 641b. to 71b. The American machine had the 
rolls in contact with cup-shaped depressions in the faces of 
the rolls, producing flattened balls or ‘‘ eggettes,’’ weighing 
about 4Jb. The binding materials experimented with to 
make the mass cohere included pitch, creosote, asphalt, 
petroleum, treacle, lime, and clay. Tests made with 
briquettes of coke breeze gave good results. The pressures in 
the machines were as high as two tons per square inch in the 
English and considerably higher in the American machine. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) cur 
correspondents.) 


THE DEMAND FOR ENGINEERS, 


Sir,—In the midst of a peripatetic holiday, I am reading with 
much pleasure, some regret, and a little amusement, the discussion 
which is going on in your correspondence pages, The most 
prominent thing in the correspondence is the evidence which it 
gives of ignorance of the influence of facts which ought to be quite 
obvious, and yet seem to have entirely escaped the attention of 
your correspondents, 

The question at issue is surely one of supply and demand. A 
number of men say that they are able to supply a demand, and 
they call all their gods to witness that it is a terrible hardship that 
no one asks them to supply the demand. I cannot find, how- 
ever, that any of them know the reason why they cannot get 
employment. Now let us turn to the advertising columns of THE 
ENGINEER and try if they can throw any light on the question. 
This plan has been advocated quite recently in your columns, and 
it seems to me to be pretty good. I take, therefore, the second 
page of last Friday’s ENGINEER, and I find twenty-four advertise- 
ments from individuals or firms wanting men. The prominent 
thing in the advertisements is the demand for specialists. 
Yorkshire firm wants a man well up in traction engines. Messrs. 
Clayton and Shuttleworth also want an experienced designer of 
traction engines. It seems strange that they are unable to find 
what they want in their own drawing-offices. Why is it that so 
many firms appear to be unable to turn out by training the man 
wanted, and have to engage «ome one whose experience has been 
acquired with another firm! A third advertiser wants a man com- 
petent to deal with steam tees. A fourth advertisement is for a 
gasworks draughtsman, A fifth wants a petrol motor draughtsman, 
and soon. Out of the twenty-four ‘‘ Wanted ” I find only one for 
a man with mathematical training, but in all other cases experience 
seems to be a sine qua non; or in other words, the demand is for the 
practical man. Let me quote one or two as examples :—‘‘ Wanted, 
Draughtsman, accustomed to switch gear design ; apply by letter, 
giving experience, age, and salary.” Again—‘‘ Wanted at once, 
Draughtsman, to design agricultural traction engines and loco. 
type boilers ; must be thoroughly accustomed to this class of work ; 
state fully experience,” &c. &c. The italics are mine, The 
demand is always for the man who has done before what he is 
wanted to do now. No one seems to think that the inexperienced 





product of the technical college can draw switchboards cr design 
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»  ooines, All this may seem stupid and unwise, but there 
tractioh  inex perienced man is likely to make mistakes; therefore 
a to be shunned, because mistakes cost a great deal of money, 
pay ay involve loss of many orders. Now such advertisements as 
? more me that the kind of knowledge —— in draughts- 
je js just that which is not and cannot possibly be taught in a 
ical college. 
technic told, however, that the salaries paid to men possessing 
this knowledge are not worth having. Well, that is precisely my 
ncontention. There is probably no worse paid trade or pro- 
= jon in the world than that of the draughtsman, and the reason 
er there are swarms of them, the result of a policy fostered by 
. ho never made anything for sale in their lives, and who 
psolutely nothing, except by hearsay, of the engineering 
serve the significance of the word—of the country and 


men W 
know @ 


—ob 

whe conditions under which it is carried on, c 

In the present day the specialist in anything, from the construction 
of violins to the defence of criminals at the Old Bailey, is the only 

an with a chance of getting on. It will be found that in nine 
prs out of ten the draughtsman out of employment is a specialist 
ja nothing. In the page of THe ENGINgrR from which I have 
aiready quoted I can find only four advertisements from men who 
pe a job, and only one of these is a specialist. 


| fear to take up too much of your space, but I cannot help say- 
ing that it would be an excellent thing to define what the word 
«draughtsman ” means, It seems to me that at one end of the 
scale we have a man who can make drawings—often very badly 
made—and at the other a man who can invent and design and 
scheme. The first A geod dear at 15s. a week; the second 
may be well worth £1500 a year. But why is he worth it? Here 
is a little question which I venture to set for your readers, without 
expresing any opinion of my own. it geems. to me, ‘however, 
that the young man who ve d understands why one individual is 
worth only 153. a week, and the other is worth £1500 a year, has 
acquired a most valuable sense of the fitness of things, and possesses 
an infinitely usetul knowledge of the true inwardness of modern 
engineering. 
Llangollen, 
September 18th. 


PETER SKINNER, 





THE DYNAMICS OF THE SCREW PROPELLER, 


sir,—lf Professor Smith will do mo the justice to read once 
more what he has written he will see that I have really not put 
any ou(-of-the-way construction on his words. They certain! 
mean that he has overlooked in his summation of waste, the wor! 
done in driving water astern, and ‘‘ friction” is used when perhaps 
be meant thrust, by a slip of the pen. 

I do not pretend to understand Colonel de Villamil, but so far 
as | can make out, he belongs to one of the schools which hold that 
ths thrast of a promeie is altogether the result of difference of 
head before and behind the blades. Colonel de Villamil can con- 
vince himself that this is not true by moving a flat lath through a 
nail of water or by pulling an oar. However, we can reduce the 
question to figures. A torpedo destroyer has a speed of 30 miles an 
hour, or 2640ft. per minute ; the engines indicate 6000 horse-power 
—half of this is utilised Yl yy thrust, or 3000 horse-power. 
This is the equivalent of 99,000,000 foot-pounds per minute, and 
this divided by 2640 gives us 37,500 lb. as the thrust. There are 
twin screws, so we have 18,750 lb. for each screw ; the screws are, 
say, 7ft. in diameter, and the centres of revolution are 5ft. below 
the surface. ‘Ibis represents the maximum available head, assum- 
ing that there is no water at all behind the blades. Say that we have 
2 1b. per square inch available, we require, therefore, 9372 square 
inches of blade area in each screw to get a thrust 18,750 1b. But 
the sauare inches of surface in a complete disc 7ft. in diameter are 
only 5542 ; and seeing that the blades will occupy not much more 
than 30 per cent. of the disc area, it is obvious that the water would 
have to be piled up higher than the tops of the chimney to get the 
requisite hydraulic head. I hope taat these figures may suffice 
once for all to get rid of the ‘‘ head ” fallacy. 

May I further point out that many of your correspondents 
appear to forget that it is not necessary that water should flow in 
onthe screw. It is continually advancing into a fresh body of 
water ; the flow is away from the screw, not into it. 

SUPERINTENDENT ENGINEER. 

Liverpool, September 18th. 





Sir,—l have read with interest Professor Smith’s able article on 
this subject, and find it a pleasant change from the writings of the 
great majority of your correspondents on this subject. 

Professor Smith makes the general statement that MS = change 
of momentum per second = thrust, is constant. i understand 
him to mean that at all velocities, from 0 to full speed—the 
torque of the engines being constant—the thrust of the pro- 

lier is constant. It varies, however, widely between these 
imits. If we take a vessel moored fast, and the engines turning 
with full-power torque, the thrust is a minimum. ‘In this ease S 
is equal to the velocity of the water sent astern = pitch velocity of 
the screw. If the ree is allowed to go full: speed, torque being 
unaltered, M is greatly increased, the increase being due to the 
increased speed of the enginés necessary to give full power, while 
8 is correspondingly decreased. The thrust should be the same, 
but is much increased. The reason generally.given is that the 
screw twists the water when the vessel goes slow, but this is inade- 
quate. i think it can be explained by the parallelogram of 
velocities. At full speed the velocity of the water hove astern = 
V +S, is much greater than when the ship is stationary ; V has 
no velocity relatively to the surrounding water, the ship advancing 
to meet the water, and S is comparatively small. The resultant of 
velocities will therefore point more directly aft. Of course, M S, 
taken to mean total deviating or centrifugal force exerted by the 
propeller, remains constant. 

Perhaps Professor Smith would kindly state if this is a correct 
way of regarding this combination of velocities. I cannot under- 
stand how the surrounding water, as Mr. Neilson suggests, could 
affect in any way the thrust of the water leaviog the driving face 
of the propeller. Only a deflector fixed on the ship or on the 
propeiler could do this. 

G:eenock, September 18th. A, R. 


Sir,—If I have rightly understood some of your correspondents 
they hold that the backward velocity or acceleration of the water 
is not materially useful in propelling the vessel; that is, they 
regard the screw as working in a solid nut and so propelling the 
ship. If that is so, and making due allowances for the wrong 
shape of the blades, if a vessel were towed at 15 knots its screw 
should rotate backwards, developing approximately the same 
— as would be demanded of the engines to drive it at that 

Can your correspondents tell me if anything like such power is 
developed ¢ 

September 19th, M.S. 


GLOBE LIGHTNING. 


‘IR. —Referring to your remarks, doubting the existence of the 
globular form which electricity sometimes takes, and Mr. Nursey’s 
letter in THz ENGINEER of this week, may I be allowed to send you 
4 note of my own experience ? 

About twenty years ago I took shelter from a tremendous display 
of electrical energy, and the accompanying deluge of rain was 

rdly over when, from the top of an Earl’s-court omnibus going 
north, [ saw three thunderstorms going on at the same time. On 
my right-hand side—east—the whole sky started into a red 
glow, and this colour died away, only to be repeated much as did 
= Aurora in, I think, 1870, all over the kingdom, and down as 
ar south as Egypt. On my left-hand side—west—came long 











horizontal flashes of forked lightning, from cloud toclouud. The 
north, however, provided the finest display. There the clouds 
were absolutely black, and up from the earth came a long suc- 
cession of riband lightning—wide wavy bands, which shone brightly 
against the dark background. Then after this process-had been 
repeated several times with intervening blackness, came the 
strangest scene of all. Opening, as it were, a passage through 
this dark black cloud, came a round globe of red fire—copper- 
coloured, and no brighter than an evening sun shining through a 
fog. This glowing ball was a real thunderbolt. It fell 
downwards with an exceedingly slow motion, perhaps fore- 
shortened, down to the horizon, and soon afterwards the storms 
expended themselves, and the sun came out in peace. Globe 
lightning is rarely seen, but by no means non-existent. Very 
few people have seen it, for the usual ‘‘thunderbolt” is a meteorite; 
it moves with great rapidity, and is rendered incandescent 
by friction through our atmosphere, whereas, in contrast, the real 
thunderbolt moves along with singular slowness. No real explana- 
tion, in the scientific sense, has ever been given to account for 
this form of electricity, but after wireless telegraphy nothing that 
electricity can do need surprise us. 

I have been fortunate in having seen other forms of natural 
phenomena, and.if this letter is not altogether too long | will 
mention one or two of them. Some years ago there was a terrible 
storm in Epping Forest, and a cart driver told me that, after being 
nearly knocked off his seat, he had seen the rain,‘lightning, and the 
dust off the road all mixed together. This curious statement I 
mentioned to my friend, the late Mr.Symonds, who told me he had 
heard of such storms, and would very much ‘like to see one. 
Later on, when near Tintern Abbey, I saw the same thing myself. 
It seeined, however, rather to me as if the light was more likely 
the reflection of the vivid lightning in the flooded road rather than 
the electricity itself. : 

Once, when coming home late from Waltham Abbey Gunpowder 
Works, there was no moon—pitch dark, except what light caine 
from the few lamps in the causeway. Without a moment's warn- 
ing came thousands upon thousands of threads of light, which 
covered, for the instant, the whole dome of the heavens. This 
performance was repeated many times, and nothing could well 
excel the beauty and majesty of this splendid illumination. 
Another magnetic display fell under my notice when about 200 
miles off the coast of Greenland. The usual coronet of light 
radiated around the magnetic pole without any apparent motion. 
Then, from below the horizon, came out and developed a strange 
white object, much like the unrolling of a scroll. This, with its 
glittering fringe of light, was almost like, in extent, Donati’s 
great comet of 1859, and in its strange surpassing beauty it seemed 
to emulate the sky portents which presaged the destruction of 
Jerusalem by Titus. 

Of ccurse, many people say, or at least think, that what they 
themselves have not seen cannot exist; but how the light froma 
tiny star can fill a dome of millions of mile: in diameter, and 
enter into the small area of our eyes, is far more difficult to 
realise than any of the things I have mentioned here, 

ARTHUR Ricca. 

P.S.—Engineering embraces all science, and its latest friend is 
electricity. 

{Mr. Rigg speaks of the motion of the globe he saw as being 
slow. It would be interesting to know whether Mr. Nursey 
formed any estimate of the speed when he witnessed the pheno- 
menon.—Eb, THE E.] 





MAXIMUM BENDING MOMENTS. 


Sir,—As the writer of the article which has called forth 
‘* Another Correspondent’s ” remarks under this heading, will you 
permit me a short space in your colunins to reply ? 

‘*Another Correspondent” states that, whereas the previous 
article assumed which was the greatest load, his general solution 
applies to any load. 

t is true that his formula gives the maximum bending moment 
under any load, but, as he himself states later on, it does not 
necessarily give the absolute maximum for the system of loads 
which may, in fact, occur under another of the loads. 

So that, in reality, he has done no more than I, who tried to 

ive some rules for determining under which load the maximum 
nding moment would occur, and concentrated my attention upon 
finding the value of that monient. 

While admitting the superior mathematical value of a general 
solution—and, indeed, I quoted an authority who had already 
published such a solution—I think a practical problem requires a 
practical solution, and the ave reader more easily follows a 
reasoning applied to a definite number of loads than to an indefi- 
nite number, 

I cannot agree with “‘ Another Correspondent’s” final sweepi 
assertion as to the undoubted superiority ofthe graphical method 
for cases involving more than two loads. 

My experience has been that the graphical method takes longer 
than the method of calculation, even when dealing with as many 
as nine or ten loads, and that when the former method has been 
employed the results are always approximate and often quite 
inaccurate, A CORRESPONDENT, 

September 15th. 





UNEXPLAINED RAILWAY ACCIDENTS, 


Sir,—With the late disaster on the Midland Railway, the 
Witham railway smash on the Great Eastern, and other similar fatal 
and deplorable incidents, it surely behoves railway engineers, of 
all men, to try and find an explanation for such a inex- 
plicable blunders, if not worse. As regards the Midland Railway 
accident in the North, that was never, I think, properly cleared up, 
further than that it was stated that the original trouble-was caused 
by a fish wagon, sandwiched betwixt two heavy coachas, leaving 
the track and thus fouling the line, into which the other express 
dashed into death and disaster. T'o allow a lighter wagon, such 
as a fish one, to be placed between heavier passenger coaches in 
a pg yy train, and stand the chance of the lighter wagon 
being lifted, as it were, off the track by the pull of the heavier 
pose on on each end of it, say, when rounding a curve, is surely 
almost criminal, and, to say the least, to practically court disaster. 
The later terrible disaster at Witham, however, brings home to 
us what hig — may mean under the existing condition of 
things, designed, as these were originally, for 50 per cent. less 
speeds than are run to-day ; and if properly inquired into and 
dealt with, may bring out some practical solution and prevention 
of similar disasters in the near future. 

Spreading of the rails, so prevalent in America and on the 
Continent, is, owing to our more solid and permanent railways, 
practically unknown in this country. This being so, and it being 
taken for granted, as in the said Midland and Witham accidents, 
that the axles, the wheels as constructed, the track, the curves, 
the points, the uniform weight of the coaches, and everything 
else, were right and perfect, as they have been stated to have 
been, surely, mechanically speaking, it ought to be absolutely im- 
possible for a railway train to leave the track at almost any speed 
unless by collision or mechanical obstruction. 

Is everything right, however, and to take the wheels as an 
example, are they Sig 0 designed and constructed for the 
excessive speeds of the expresses of to-day? What was designed 
for and good enough for an average speed of 30 or 40 miles an hour, 
is, I fear, scarcely suitable for the excessive high speeds of the 
present through mail trains, The only reason why more “ unex- 
plainable ” disasters do not happen may lie in the fact that the 
locomotives and coaches of such main trains have been almost as 
proportionately increased in weight as they have been in — of 
running. The construction of the wheels, however, and their 
somewhat unreliable guide or guard flanges, remain practically the 











same as they were fifty years ago. Let it be 1 »membered how 
often ordinary light horse-drawn tramway cars used to leave the 
line in the streets at very ordinary speeds, caused by the lightness 
of the said cars ; whereas with practically the same guide or guard 
projection on the wheels, it is a rarity indeed fora modern electric 
t y car—b alone of its infinitely eo weight—to 
leave the track, although it may run as fast as miles an hour. 
Then, near Berlin some time ago, at the excessive high speed 
trials of electric trains—running at the rate of some 200miles more 
or less per hour—it was found absolutely essential to haye a guard 
rail on each side all the way as high as din. above the track rails, 
to prevent the said heavy cars jumping the track when running at 
such high speeds. Does all this not point the moral and speak 
volumes ? 

After considering these points, and the fact that there is in 
general and present use the projection of practically only an inch 
more or less on the inside of each wheel, to jump, onall our trains, 
and standing as it were between life and death, isit not about time 
to inquire why more effectual means are not taken to prevent any 
possibility of the derailing of fast trains where the risk is so great, 
and where the security can at least be made so mechanically 
certain? Why should not the Board of Trade cargfully examine 
into this question, so vital to the travelling public, and, if 
necessary, decree that the guard flanges of all the wheels of at 
least the fastest trains should be considerably deeper and pro- 
portionately stronger than they are at present, when, this being 
carried out, and everything else being right, there should certainly 
never be any more such lamentable accidents produced by ‘‘ cause 
unknown” as that at Witham. 

Brondesbury, 

September 19th. 





JAMES KEITH, 





CROSSING THE STRAITS, OF DOVER. 


S1r,—Of late we have read of extraordinary fast passages across 
the Atlantic Ocean, and we are.even promised, according to a 
sixpenny newspaper published-last montb, that very shortly it will 
be possible to do that distance in three days. Is it too much to 
ask why sometbing-under an hour cannot be the wonted time for 
the passage between Folkestone and Boulogne to occupy—28 miles ? 
I believe that the turbinesdo that trip in an hour and ten minutes— 
am I right? If so, why is this not stated in the time-tables, where 
we are given to understand that the time for that crossing is one 
hour thirty-four minutes! Anent the Dover-Calais crossing, am | 
right in supposing that the turbines do that trip in fifty minutes? 
If so, that is absolutely satisfactory, though it is hard to see why 
that fact cannot be stated in the time-tables, nor why for the last 
twenty years the speed of paddle boats doing that trip bas never 
taken less than one hour and twenty-five minutes, seeing how 
enormously, according to your newspaper, the power and speed of 
steamships has augmented. 

If turbine steamers are so very superior to all others, why are 
they not the sole ones used, at any rate for passenger traffic, 
between France and Kent, and thus, if your statements are correct, 
limit the sea passages between Folkestone and Boulogne to fifty- 
eight minutes, between Dover and Calais always to fifty minutes— 
the time now said to be that of the turbines / 

As regards the Sussex and France route, I have read quite lately 
in your newspaper that the time this crossing occupied by a trial 
trip of a turbine was two hours and fifty-five minutes. But some- 
how this alluriug speed and statement is only transitory, for four 
hours and ‘cu minutes was the time occupied by the paddler 
Sussex, anc I was old that the turbine did not much outdo that 
time, save pvrh: ps by a few minutes. As this has been the time 
of the crossing; Ly that route for the last twenty years, I venture to 
ask if, after making every allowance for the tortuous mouth of 
Dieppe Harb-=c, it could not be possible for the time never to 
exceed two hours and fifty-five minutes for that trip ; which seems 
to me a very small favour to ask if your statements are correct 
about the turbine’s trial trip, and-if, to- bring about this much- 
needed reform, the London, Brighton, and South Coast Railway 
Company only used turbine steamers for passenger traffic between 
Dieppe and Newhaven. : HENRY JAMES, 
New University Club, London, September 11th. 


CONSULS AND CATALOGUES. 


Sir,—Noticing the excellent leaderette in your journal of the 
8th inst. on the British practice of sending out trade circulars 
abroad, induces me, with your permission,. to make one or two 
remarks, although, in this instance, some blame appears to rest on 
the Consul, but one cannot help noticing the apparent apathy which 
is still shown by our manufacturers and shippers in not supplying 
circulars, catalogues, &c., in the language of the country they 
desire to do business with. I have repeatedly drawn attention to 
this since 1887 in the South American and other journals, having 
repeatedly seen expensively got- up catalogues thrown on one side 
—being printed in English with our stupid weights, measures, &c. 

But l would suggest, as I have done before, that a different class 
of traveller should besent outfrom some of those J have met ; itis not 
only a question of being thoroughly master of the especial business, 
but men of education that are wanted, speaking the la: e, and 
such that would be received in the homes of the merchants, who 
are, as a rule, very hospitable, though exceedingly proud. 

With regard to our Consularsystem, a radical change is required. 

I speak more especially of South America, for it really appears 
ridiculous to imagine that Germans, or subjects of the United 
States, should consider British trade interests where they clash 
with those of their own countrymen. And yet in many trade 
centres to such are confided cur commercial affairs. 

One or two examples will suffice. In two places at least we are 
represented by members of an important American shipping firm, 
whose interests are directly antagonistic to ours in every way; in 
another trade centre our commercial interests are watched over by 
a member of a German house, representing a German firm. It 
can, therefore, be easily understood what the result is. 

Let the representatives of British commercial interests be 
British subjects, and be properly paid. In some of the capitals 
of the South American States they should be on the same footing 
as the Diplomatic Minister ; they are frequently far more import- 
ant. Give them fuller authority in order to deal with the many 
petty disputes that so often arise between British subjects and the 
authorities, and do away with that red tapeism, necessitating end- 
less correspondence with the Home Government, often most 
detrimental to the true interests of our commerce. 

At present if one requires a Consul’s report on a particular sub- 
ject it frequently happens we have to obtain it from a German or 
American source; not very satisfactory when we consider we 
should have representatives of our own able to supply such. 

London, September 12th. H. J. GC, 





HEAVY GOODS WAGONS. 


Str.—Years ago I designed heavy wagons, and I gained all that 
could be desired by sets of spring rollers in place of plates. My 
bogies had six wheels, safe working load 30 tons, and the wagon 
was over 70ft. in length, and, so far as I could see, she traversed 
300ft. curves with the greatest of ease. By the aid of my spring 
rollers, and by other means, I got my wagon to run under all con- 
ditions, without any “twist” and without “rocking” when 
running light at fair speed, and the only extra that occurred was 
I had to brake every one of the wagons, as a locomotive could haul 
more weight in them than she could conyeniently stop. I do not 
think axle roller bearings can be safely employed in rolling stock 
for railways, and I have considered the matter. from the 10,000-to 
ship to the 10-ton coal truck. C, 

Stafford, September 18th. 
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compressed gas or air, thus preventing the possibility of 
the piston striking the cylinder head. This arrangement, we 
are informed, has been thoroughly tested, and the results 
| obtained were very satisfactory. The speed is high, being 


a spring metal clip, which fits on to both ends of the ring, 
The inner tube of the tire is of a somewhat oval cross-section 
reinforced on its inner circumference with canvas, and when 
deflated rests within the rim without touching the cover, x 


A NEW GAS OR AIR COMPRESSOR. | 


A NEW compressor, designed primarily for use in connection 
with refrigerating machinery, but which is also suitable for 








compressing air or gas, has been designed by L, Sterne 
and Co., Limited, of the Crown Ironworks, Glasgow. In it 
many radical alterations have been made and several new 
features introduced. These comprise precautions to prevent 
the cylinder heads from being knocked out, an occurrence not 
unknown in horizontal compressors; a special form of suction 
valve; and a new arrangement of the piston-rods. A section of 
the main portion of the compressor is given in Fig. 1, and in 
this the special arrangements of the piston-rods can be seen. 
In order that they shall not be subjected to the usual great 
variation of temperature at each stroke which occurs when 
they pass through the compression chambers, the piston-rods 
are arranged to work outside the compressor cylinder. They 
extend through stuffing-boxes in the wall of the suction 
chamber, and are connected to the slipper guide or crosshead 
of the engine. As the rods pass through glands placed in the 
suction chamber they have only to be packed against suction 
pressure. This reduces to a minimum friction and liability 
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to cut the rods, and it also prevents the usual large amount | 


about 120 revolutions per minute, but when running there is 
practically no noise. The two illustrations above give a 
| general idea of the design of the plant; the first, shows the 
refrigerating machine connected direct to the steam engine, 
|and the second illustrates a machine as constructed 
when it is required to drive it either by belting or by coupling 
it direct to a motor. 








MOTOR CAR TIRE. 





PenpinG the arrival of the ideal motor car tire, the users 
of self-propelled ‘vehicles will welcome any improvements 
in the pneumatic tire which, while preserving its wonderful 


| resilient features, will render it more easy of detachment 


and replacement. These operations have usually to be con- 
ducted under the most unfavourable circumstances, and the 
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Fig. 1—SECTION OF AIR 


of wear and tear in the gland packing. The rods are attached 

to radially extending arms cast on to the centre of the 
iston. 

- The piston is double-ended and extends across the suction 

chamber, so that the entering gas comes into contact with it. 

Cemmunication is made with the suction chamber by means 

of lateral openings in the piston, and each inner end has a | 




















Swain Sc 


OR GAS COMPRESSOR 


Messrs. 


difficulties increase with the diameter of the wheel. 
David Moseley and Son, of Manchester, are introducing a 


tire which goes far to simplify the above processes. As will 
be observed from the accompanying illustrations—Figs. 1, 2, 
and 3—the rim of the wheel, instead of being constructed of 
channel section, has for the outer sides elastic rings A, which 





























Fig. 2-METHOD OF FASTENING 





that the chances of ripping or pinching are minimised. It 
will be observed that no bolts are provided to keep the tube 
in position, and it may occur to motorists that the tube will 
‘*creep,’’ but we are informed that no signs of creeping have 







Fig 3—SECTION OF RIM 


yet been noticed on the tires in use, and the prevention may 
be due to a more intimate contact between the tube and the 
outer cover than usual; and to the friction which is set up 
between the rim and the canvas on the tube. 






























suction valve communicating with the corresponding com- 






THE TOURIST MOTOR CAR RACE. 











A RACE for motor cars suitable for ordinary touring pur- 
poses was held in the Isleof Man on Thursday, September 
14th. The course was 208 miles 4 furlongs in length, and 
the fuel was limited to one gallon of petrol for each 22°54 
miles. Each chassis had to weigh not less than 13001b., and 
not more than 1600 lb., and had to carry a load composed of 

| the car body, driver, passenger, and ballast of 9£01b. The 

| course included some severe gradients and sharp corners. 
There were forty-two starters, and the powers of the cars 
varied between 9 and 20 horse-power. The race resulted in 
the victory of an Arrol-Johnston 18 horse-power car, propelled 
by a two-cylinder horizontal engine, which covered the dis- 
tance in the good time of 6 h. 9 min, 14? sec., or at an average 
speed of 33°9 miles per hour. The cylinder dimensions of 
the Arrol-Johnston car are 4jin. by 64in., and the normal 
| revolutions 800 per minute. The control is effected by an 
| automatic governor and independent hand throttle. The 
ignition is of the magneto type. Four speeds are provided, 
and the drive is applied through a live axle, More than 
| twenty cars did not complete the course, some having met 
| with accidents, while six found that the amount of petrol 
| allotted was insufficient, 



























Fig. 2—CYLINDER HEAD AND VALVE 
















pression chamber. The suction valves at each end of the 
piston are perhaps the most important feature of the design. | 
They are’ made of thin steel carefully tempered. They are | : 
similar to the delivery valves, Fig. 2. The use of this | Fig. 1—‘PERFECT” TYRE | 
extremely thin plate allows the piston to approach. the end 
of the cylinder to within the thickness of the valve.. The | . 

method adopted for preventing the destruction of the cylinder | can be removed and replaced with ease. These rings are 
heads is shown in Fig.2. The heads are held in position | made of oval-section steel tubes, with solid ends, into which 
by means of strong springs, and the latter carry the discharge | a right and left-hand threaded turnbuckle B is screwed. This | 
valves which form the-ends- of the cylinder in [which the | coupling can be turned with a small ‘‘tommy bar’’ or any 
piston works. The springs yield under the pressure of the | handy tool, and when tightened up is protected by means of 

















AccorpING to a German paper, the Peruvian Govein- 
ment is taking steps to utilise water from Lake Titicaca—12,645it. 
above sea level—for generating electric energy for traction, At 
present, the railways in South Peru consume 140 tons of coal daily, 
which cost the State £280. It.is estimated that, after providir g 
the power required for traction, some 6000 horse-power will still Le 
available for power and lighting purposes, 
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ELECTRIC LOCOMOTIVE FOR 


THE METROPOLITAN RAILWAY 








METROPOLITAN RAILWAY ELECTRIC 
LOCOMOTIVES. 


Tue first of the ten 150-ton electrical locomotives being sup” 
plied to the Metropolitan Railway by the British Westing- 
house Electric Company was delivered some time ago, and 
has been subjected to several tests under working con- 
ditions. On June 29th the locomotive was coupled to a goods 
train weighing 279 tons, and made a number of success- 
ful trips between Willesden Green and Uxbridge. It has 
also been tested on the Harrow line, between Baker-street 
and Uxbridge, on passenger traffic, with equally good results. 
Oa page 282 is given a dimensioned drawing of the locomotive, 
and on this page is a perspective view. These ten loco- 
motives will be used for hauling the Great Western trains 
through the northern part of the Circle, between Edgware- 
road and Aldgate, for conveying the main line passenger 





method usual with tramway type controllers, this being 
necessary owing to the vast amount of shunting of goods and 
passenger trains in sidings. The average weight on each 
wheel of the locomotive is 5 tons 13 cwt. 2 qr. 








FOUNDRY MOULD DRIER. 

WE had an-opportunity a few days ago of seeing a new 
mould drier—Mathewson’s—at work in the foundry of 
Messrs. G. Richards and Co., of Broadheath, Manchester, 
the makers. As will be seen from the sectional illustration, 
the apparatus consists of an enclosed coke fire, through 
which air is driven downwards by an injector. The air is 
supplied at about 30 lb. pressure, and delivered through a 
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COMPRESSED AIR SYSTEM FOR VENTILATING THE MOTORS 
traffic from Pinner, Rickmansworth, Verney Junction, &c., | jet, picking up free air on its passage o the fire. Round the 


between Harrow and Baker-street, and also for hauling goods | 
trains over both the Circle and St. John’s Wood line. Owing 
to the length of the trains and the cramped conditions exist- 
ing at the termini, it has been necessary to keep the length | 
of the locomotives down to the lowest possible limit, and this 
his been effected by using motors of a smaller size than 
usual equipped with forced ventilation. 


The locomotive equipment consists of four motors, the | 
normal ratings of which are 200 horse-power each, but by | 
aid of the forced ventilation, which is supplied by an air | 
blowing set, the motors are rendered capable, it is said, of | 


developing 250 horse-power each with perfect safety. Both 
the Westinghouse automatic air brake and the vacuum brake 
are fitted, and each is coupled to the foundation brake gear in 
such a way that either may be manipulated and caused to 
apply the brakes without making any changes whatsoever in 
the connections. These locomotives are able, so we are 
informed, to haul a train weighing 170 tons, exclusive of the 


locomotive, between Baker-street and Harrow at a maximum | 


speed of 36 miles per hour; and a goods train of 250 tons, 
exclusive of locomotive, over the Circle at a maximum speed 
of 27 miles per hour. 

The motors of this locomotive are of the usual series wound 
tramway type, with ordinary winding. The air for ventilat- 
‘ng is admitted to the motor ordinarily at a pressure of 4 oz. 
per square inch, and the mouth of the duct is so formed as 
to distribute the entering air over the entire end of the 
armature and field coils. The cover of the motor is of the 
ventilated type, so that this air after it has absorbed the heat 
from the armature and field coils, passes into the atmosphere. 
The blower is fitted with a resistance which can be switched 
in shunt connection with the field coils, so that the speed 
may be increased 25 per cent., and the pressure of the air 
thereby Increased from 4 oz. per square inch to 6oz. per 
inch. This arrangement will be used when the motors are 
working under the most severe conditions of service. The 
four motors are arranged in pairs. Each pair of motors has 
® Separate turret controller of the Westinghouse electro- 
pneumatic type. These controllers are manipulated by a 
Single master switch, and are not of the automatic type. 
The switches, however, are closed by the step-by-step 





firejitself there is 4n annular space, through which air may also 


| pass to mix with that delivered from the fire, in order to 
regulate the temperature of the outgoiug air and prevent 











MATTHEWSON’S MOULD _ DRIER 


burning of the moulds. - The amount of air passing through 
| this by-pass, as it were, can be regulated at will. 
' The apparatus is a considerable improvement on several we 


have seen for the same purpose, and works with considerable 
economy, the supply of compressed air required being about 
10 cubic feet per minute, measured as free air, and the whole 
apparatus can be carried about by two men, and connected 
to the air supply by a flexible tube. The top box is raised on 
pecking», and the apparatus stood on bearers on it, the air 

ing carried into the mould by a sheet iron pipe, sliding on 
the outlet of the drier. 
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SECTION OF DRIER 


To give an idea of the time required to dry a mould, it may 
be mentioned that the mould for a 2ft. stroke, 12in. diameter 
cylinder can be dried in about three-quarters of an hour. The 
apparatus does not deposit soot and cinder in the mould, 
owing to the downward burning and to the conical trap below 
the fire. The saving in time, and thus of flpor space, due to 
the use of this apparatus should be considerable. 








STEAM TURBINES AS APPLIED TO OCEAN 
LINERS.* 
By J. HarvarD Bizes, LL.D., 
Professor of Naval .Architecture, Glasgow University ; 
Vice-president Institution of Nava! Architects. 


WHEN the writer agreed to give a paper on this subject it was 
hoped that detailed results of the running of the only two com- 
plete turbine ocean liners would have been available. The owners 
and builders of these steamers readily promised such information, 
but the preliminary difficulties inherent in such a radical departure 
have taken more time to overcome than some expected, and the 
results obtained have not been as good as they will be, and are, 
therefore, not worth publishing. It may, however, be stated that 
the results completely justify the adoption of the turbine in ocean 
liners, and that your ex-president, Mr. Parson’s, annexation of the 
whole field of high-speed marine propulsion, from the small type 
of torpedo boat to the Atlantic greyhound, is now complete. This 
year the British Admiralty have ordered a set of turbines fora 
battleship, the latest and largest type, and it is quite possible that 
we have seen the last of the reciprocating engines for the main 
propulsion of warships. Sucha revolution in the type of 
machinery has never Cotees been seen ; such a great change has 
certainly never taken place in so short a time. The first turbine 
steamer that was built for practical purposes was named the King 
Edward. She was begun since our King ascended the throne, 
early in 1901. Since then a sister vessel, the Queen Alexandra, 
has been built for the same service as the King Edward. Cross- 
Channel steamers Queen, Onward, Invicta, for the Calais route ; 
the Brighton and Dieppe for the Newhaven route ; the Princess 
Maud for the Stranraer route ; the Londonderry and Manxman for 
the Heysham-Belfast route ; and several others have been built 
and are running successfully all within about four years of the 
date of the first trip of the King Edward. British torpedo-boat 
destroyers Viper, Cobra, and Eden, and a third-class cruiser, the 
Amethyst, have been built and successfully tried. The United 
States navy have recently ordered some fast scouts, which are to 
be fitted with turbines. The French have built a destroyer, the 
Germans are building at least one warship for turbines, so that the 
application to all types of high-speed vessels has now reached a 
practical stage, which will give engineers an opportunity of a com- 
plete study of the question of the relative efficiency of the new and 
the old methods of utilisation of steam and propulsion of ships. 
Before saying anything about ocean liners, it may be well to 
shortly state the position of the efficiency of the turbine as far as 
it has been determined to-day. Mr. James Denny, one of the 
builders of the King Edward, gave the result of her working as 
compared with the paddle steamer which she succeeded. She 
showed a gain of 20 per cent. Of this 5 per cent. was due to the 
reduced weight of the machinery, and 15 per cent. to its increased 
efficiency. Captain Williamson, one of the owners of the King 
Edward, gave the relative coal consumption of this vesse] as com- 
pared with a paddle steamer of the same speed on service as in the 
ratio of 1 to 1-32. The paddle engine is not the most efficient pro- 
pelling agent, and the results are more than usually favourable to 
the turbine. 

The destroyers Cobra and Viper obtained 36 knots speed against 
a maximum of 31 knots in the other destroyers of the same dimen- 
sions having reciprocating engines. This represents a gain of not 
less than 25 per cent. in production of power. The cross-Channel 
steamer class has given an excellent opportunity for developing 
the new system of propulsion, because the work is thoroughly 
practical while the vessels are constantly at work, under observa- 
tion of the managing staff. They can be readily laid off for the 
examination and adjustment, which are so much more necessary in 
the developing stage than at a later one. Two sets of results are 
available for this class, First, those of the Queen, the first cross- 
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Channel steamer fitted with turbines. Secondly, those for the 
Londonderry and Manxman, designed by the writer and his 
partner, Mr. William Gray. 

The results are given in the following tables :— 


Comparison of Results of Turbine Steamer Queen and three other 
Steamers on same Route having Reciprocating Engines. 


All results are comparative. None are absolute. 





Ds | Per passenger certified to be carried. 
imen- —- htt Wes 





Coal —_——_—— ne 
sions, per Coal No. of | Oil Cost of Speed 

H.P. burnt. | £.R. staff. used. /e.R staf 
Queen | 323 x 43 1-00 1-00 1-00 3-00 | 1-00 21-00 
B.. 324X 85) 1-48 | 1-74 | 2-08 2-97 1-8 18-00 
C.. ..| 280X85} 1-25 1-25 | a7 2-47 | 1-84 | 18-50 
D.. 2.07 | 1-73 | 2-69 | 2-06 | 17-50 


. eat 1-9 





The first column gives the engineering efficiency, from which it 
will be seen that the gain over the best of the old type is in ratio 
of 5 to 4. The commercial and engineering efficiency combined 
are given in the other columns, and the results are very striking. 
All the gain may not be due to the turbines, as some may be due 
to the increased efficiency in passenger carrying in the Queen, but 
this cannot be very great. It seems as if com tively the net 
gain in commercial efficiency is higher than that in engineering effi- 
ciencyalone. These figures have been supplied by oo Dixon, 
the marine superintendent of the S,E. a L.C.D. Railways. 

The results of the running of the turbine steamers poe 
and Manxman are, from an engineering point of view, equally 
interesting. These two vessels are of exactly the same form as 
the vessels Antrim and Donegal, designed at the same time by 
the writer for the same service, and having reciprocating engines. 
The latter vessels are identical, and it is thought that they are 
highly efficient representatives of their class. The two former 
differ only in the matter of turbines. The Londonderry 
has turbine power sufficient to obtain the same speed as the 
vessels with reciprocating engines. The weight of machinery is 
less, and the saving in the weight reduces the displacement and 
the resistance of the vessel, so that the power for the desired speed 
isless. This advantage to the turbine shows in its first cost, as 
well as in the cost of running, and it leaves the comparison with 
the reciprocating engine as one which includes in favour of the 
turbine the incidental advantage due to its light weight. One of 
the savings in weight in the Londonderry was in the boilers, which, 
though of the same size and number as the other vessels, had a 
reduced pressure of 150 Ib., instead of 2001b. In the case of the 
other turbine vessel, the Manxman, thesamesaving in weight was not 
made, buta more powerful turbine was put in, and the boiler pressure 
was not reduced as in the J.ondonderry. By this arrangement the 
greatest power which the boilers could give was obtained, regard- 
less of the weight of the turbine, instead of, as in the other case, 
the smallest weight for a given power. The net result was a 
maximum gain in speed of three-quarters of a knot, which, if the 
efficiency in the other two ships were the same, is the equivalent of 
a gain of 14 per cent. of power when the extra resistance due to the 
extra weight is allowed for. It is difficult to determine how much 
of this gain is due to the turbines, as the propellers were different 
in the three ships, and probably had different efficiencies. But 
from the result of steam consumption observations, it appears that, 
at about the maximum speed of 22 knots of the Londonderry, the 
slower vessel, the extra power required was more, while the resist- 
ance was less, the net difference in efficiency of turbine and pro- 
peller being at least 12 per cent. in favour of the Manxman, the 
faster vessel. If this gain in efficiency were maintained through- 
out to the full development of Manxman’s power, there would only 
be a net increase of power developed in the turbine of less than 
2 percent. It is difficult to say whether the efficiency would or 
would not be maintained, and so one is left in doubt as to the 
relative efficiency of the larger turbines with the higher pressure, 
though it seems probable that it is represented by a small percent- 
age, about 2 per cent, 

As to the comparison between the turbines and the reciprocating 
engines and propellers combined, their comparative efficiencies are 
at 20 knots speed, in the following ratios, Antrim -97, London- 
derry 1-0, and Manxman 1-11. 

Let us turn, however, from the water consumption and speeds on 
trial to the results on service, which arc more interesting commer- 
cilally than those given above. 

It is difficult to eliminate effects of weather, tide, loading of 
vessels, 2ud the other matters which affect results on service, but 
a fair average can be obtained if sufficient observations are taken. 
The method of comparison adopted is to find from the logs all the 
voyages in which two chosen ships were running on the same night 
in opposite directions, Omitting from these all cases in which 
full speed was not maintained in the open sea, for all the run the 
following results were obtained :— 












































—Reciproc a I . 
D-Dedoonting: Se | can, || Lon. | Don. |) Don. Man.| Man.| ;2', 
. mY Tt. | ©. R. T. T. R. 

No. of trips... ..| 48 | 48 || 42 | 42 || 39 | 89 | 29 | 29 
Average coal per | | 

trip. .. .. ..| 86-6 | 35-3 || 36-9 | 36-0 || 38-7 40-2 | 38-6 | 38-6 
Average speed i i 

knots .. we «| 19-7 | 19-5 |] 19-8 | 19-2 |] 19-8 | 20-3 || 20-8 | 19-5 
Speed? _—__ -9 | 10-76 || 10-62 | 10-243]| 9-59 | 10-25 | j10-67| 9-85 
jicascaed ~ 10-9 | 10-76 we 62 | 10-24j|| 9-59 10-25 | {10-67} 9-85 
Coal consumed per ee 

cent. infavourof] 1-30, — || 3-6) — a RY OR 

/ } 
Londonderry Manxman. 

Mean per cent. in 

favour of turbines} 2-4 7-7 











This method of measuring efficiency by the ratio of the square 
of the speed to the coal consumed assumes that resistance varies 
as the square of the speed. If the actual water consumption 
curves be used, the results at the same speed give an average 
advantage of the Manxman over the two reciprocating engine 
vessels of 8-9 per cent. 

It will be seen that the advantage of the Londonderry over the 
Antrim on trial was 3 per cent., but that it changed to a disadvan- 
tage of 1-3 per cent. on service, making the Antrim 4-3 per cent, 
better on service, relatively to the Londonderry, than she was on 
trial. The similar figures, Antrim and Manxman, show the latter 
14 per cent. better on trial, but 8-2 per cent. on service, a gain for 
the Antrim of 5-8 per cent. as between trial and service conditions. 

It is seen that the efficiency on service seems to be less marked 
in the turbine than it is on trial. It may be that with the increase 
of resistance due tosea wind and foul bottom the turbine propellers 
are less efficient relatively as they are so small, but it is reported 
that in bad weather thereis less racing intheturbines. Until wehave 
careful water consumption tests systematically carried out this 
point will remain doubtful. 

It seems certain, however, that 8 or 9 per cent. of gain may be 
relied upon if the turbines are as efficient as those of the Manx- 
man, 

The weight of the Manxman’s machinery, and the part of the 
hull lightened, turned out to be 115 tons less than the Antrim, a 

saving of 15 per cent. in the total weight of engines and boilers, &c. 

It may be remarked that the reciprocating machinery referred 





to is the very best of its kind, and is of the highest attainable 
efficiency for this class of machinery. 

With reference to the warship machinery, the Admiralty built 
four vessels of the same form and dimensions. Into one they put 
turbines and in the three others reciprocating engines. The vessels’ 
dimensions are 360ft, by 40ft. by 14ft. 6in. draught ; displacement, 
3000 tons. The reciprocating engines developed 10,000 indicated 
horse- power, and the vessels attained a speed of 22-1 knots speed. 
The turbine vessel attained a speed of 23-6 knots. Water con- 
sumption trials gave at 22-1 knots 215,000 1b. per hour in the 
reciprocating enginesagainst 190,0001b. at 23-6 knots in the turbine. 
The difference in speed of 14 knots at the same efficiency of 
propellers represents about 20 per cent. difference of power, and 
one would expect to find the same difference in water consumption. 
This would increase the 190,000 1b. to about 230,000 1b, as against 
the 215,000 1b. actually used in turbine. This shows a gain in 
favour of turbine of 7 per cent. Here again we have only the 
combined relative efficiency of turbine and propeller, but if the 
small propeller is inefficient, it is a necessity of the turbine, and if 
it is more efficient than the large propeller, it may be taken as an 
— advantage of the turbine. The former is probably the 
truth, 

Four 2170-ton turbine vessels, of dimensions 275ft. by 44ft. by 
16-6ft. have been built, and are running for the British India 
Company from the Persian Gulf to India, having speeds of 18 knots, 
which involve about 6000 horse-power. A vessel of 2448 tons, 
of dimensions 300ft. by 43ft. by 25ft., named the Loongana, for the 
Union Company, of New Zealand, having a speed of 20 knots, and 
about 6000 horse-power, on trial has steamed from Scotland to New 
Zealand, and is there successfully running. These two cases are 
between cross-Channel steamers and the large ocean liners. 

Coming to the question of ocean liners, there are two ships, the 
Virginian and the Victorian, of the Allan line, fitted with turbines. 
The particulars of the first of these vessels are as follows :— 


Particulars of Turbine Steamer Virginian. 


Name.. Virginian 


Owners The Allan Line Steamship Compary, Limited 
Builders .. -. «+ « Alex, Stephens and Sons, Limited 
Date .. os, 46.0, a 

Length . 520ft. 

Breadth .. 60ft. 

Depth RE ee 4lft. 2in. 

Maximum load draught ES 20ft. 6in 
Displacement on trial, about .. 13,000 tons 
Speedontrial.. .. .. .. «. 19} knots 

Revolutions of propeller, each... .. 285 


om as : High pressure in centre 
Engines, three steam turbines.. { Low-pressure and reversing at sides 
‘a ae Coe 


Boilers—Number .. 


Diameter 17ft. 
Length .. 12ft. 
Pressure. . 180 1b, 


30,800 square feet 
726 square feet 
6844 


Heating surface .. 
Grate surface 
Tonnage, uet.. 


Tonnage, gross .. .. 10,755 
Number of first-class passengers 470 
de sevond-class x 200 
< third-class a eta Aree 
Number of passengers gained by fitting turbines 60 
Weight of machinery saved .. .. «2 .. «. 400 tons 


The mean speed across the Atlantic is 17 knots, and the coal 
consumption is practically the same as for triple-expansion engines 
of the most modern type. There is no doubt that when a proper 
adjustment of form, area, and pitch of propeller to the boiler 
power and the form of the ship has been reached in these ships, 
the turbine system will prove an advance upon, and, indeed, super- 
sede, the reciprocating engine for vessels of this class. The best 
results obtained have not yet been so good as the steamers are 
capable of, and therefore there is no possibility of saying anything 
more definite as to the efficiency of turbines in ocean liners at 
present than that they have justified their adoption in such 
vessels, 

The Canard Company are carrying out an interesting experi- 
ment, as, like the Midland Railway Company, they have recipro- 
cating engines and turbines in two exactly similar vessels, the 
Caronia and Carmania respectively. The former has attained 
194 knots on trial and 18 knots at sea, They are vessels 678ft. 
long over all, 72ft. beam, and 52ft. depth. Their draught will be 
at least 32ft., and at that draught will displace 30,000 tons. They 
will carry 300 first, 350 second, 1000 third-class passengers, and 
1000 steerage. The engines of the Caronia developed 22,000 
indicated horse-power on trial at 19} knots. 

The Carmania has three turbines, one high and two low. She 
is nearly ready for trial. Her turbines have been made by her 
builders at Clydebank, and are the largest yet constructed for 
marine or any other purposes. 

Two other vessels for the Cunard Company are building having 
turbine machinery of the enormous power of 65,000, but few 
details of these are available for publication, These vessels repre- 
sent the boldest undertaking in marine engineering that the world 
has ever seen, 

So far no other large ocean lines have followed the bold lead of 
the Allan and Cunard lines, though at the moment of writing the 
Morgan line from New York to New Orleans is reported to have 
commenced a 6000-ton vessel of 15 knots. There will be at some 
time not very remote turbine ocean liners on all the routes. 
To-day it may be said that there is every indication that in the 
largest installations an economy of power and cost is assured, as it 
has been in the Channel steamers. There seems little doubt that 
the turbine will completely displace the reciprocating engines in all 
moderate and high-speed lines, 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders,—C, B. Leeky, to the Vernon and Excel- 
lent, for T. and Hyd. courses, lent; W. H. Adams, to the 
Pembroke, for the Illustrious. ¢ 

Engineer Lieutenants.—P. R. T. Brown, to the Victory, addi- 
tional; R. W. Skelton, to the Sapphire for the Roebuck ; P. D. 
Church, to the Dominion; H. W. Irish, to the Spanker, on 
recommissioning ; H. C. Read, to the Vernon and Excellent, for 
T. and H. courses, lent. 











Tue CLYDE AND TURBINE STEAMERS,—While interest is being 
centred in the coming decision of the Great Central Railway Com- 
pany as to the builders of the two new turbine steamers it requires 
for its Rotterdam service—tenders for which were received from 
Clyde builders, as well a$ those in other districts, on the 14th 
September—Clydeside artisans have hailed with satisfaction the 
definite placing of an order for a high-class turbine passenger 
steamer with Messrs, William Denny and Brothers, Dumbarton. 
The new vessel is for the fleet of the General Steam Navigation 
Company, for service between Tilbury, Southend, Margate, and 
Boulogne, and is to have a speed of 21 knots. Referring again to 
the projected Great Central Railway boats, the contract at date of 
writing is still uncertain as todestination. It is, in certain circles, 
being speculated upon whether the greater experience of Clyde 
firms in producing turbine steamers will balance or outweigh the 
advantage which Tyne firms have—although with less actual tur- 
bine tonnage to their credit—in being at the head seat of turbine 
manufacture. It is a stipulation of the specification for these boats 
that the turbines must be of ‘‘ Parsons’ own make.” The phrase 
in the specification quoted, however, may include all the firms 


NEW SOUTH WALES TRAMWAYS. 


Or the 1814 miles of single track tramway in the State of 
New South Wales, 137? miles are represented by electric 
lines in and around Sydney. The whole of the service in the 
city and suburbs, with the exception of about 44 miles in one 
of the outlying suburbs, is now served by electric traction, 
The power is all generated at Ultimo, where a plant of 
9650 kilowatts capacity, nominal, has been installed, the 
latest addition in January last being a turbo-generator set 
of 1750-kilowatt output. Part of the current is distributed 
through six sub-stations throughout the suburbs, which 
consist of seventeen sub-station units of 450-kilowatt out put 
each. The total output for the year ending 30th June last was 
33,555,640 kilowatt hours, of which 3,359,080 kilowatt hours 
were used for other than traction purposes. As the North 
Shore electric lines are kept separate from the city lines, and 
as special expenditure is being incurred in renewing the old 
cable lines, the cost of working this section is not a fair 
criterion. With regard to the city lines, the following are 
the main particulars of the system on June 30th, 1905 : 


Length of single track s 121 miles 69 chains 
Cost of construction and equi £2,931,583 


pment °: 


Gross revenue (year ending 30th June, 1905) £697,971 
Workipg expenses co ee te oe ce 068,800 

Net earnings... .. .. .. £114,611 
Working cost to earnings .. + es 83-58 per cent, 
Profit to capital invested .. .. .. «. £8 18s. 2d. 


In the above working a small portion was run with steam 
service for a part of the year. 


aResult of the Working Tramways—All Lines, 


Year ending Year ending 

June, 1905. June, 1/04, 
Cost of construction and equipment £3,637,922 £3,47 1,759 
Cost permileopen .. .. .. «. £28,931 £27,622 
Miles open for traffic .. .. .. 13st 25} 
Average miles open for the year 125: 125} 
OS” See ee £813,569 £802,085 
Working expenses £685,682 £673,625 
Net earnings .. .. .. £127,887 £129,360 
Profit to capitalinvested .. .. .. . £8 10s. 4d £8 14s, 8d 
Working expenses to earnings, per cent. 84-28 83-89 
Earnings per average mile.. .. .. .. £6470 £6305 
Working expenses per average mile £5453 £5367 
Net earnings per ave: age mile ., £1017 £1031 
Earnings pertram mile .. .. .. .. ls. lid. 
Working expenses per tram mile .. 10d. oid. 
Net earnings per tram mile 2d. 2d. 
Passengers carried, number 139,669,459 137,843,518 
Traw mileage .. ee, pee 16,413,762 16,387,019 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own correspondent.) 


ENGINEERS note with much satisfaction the continuance of the 
trade revival which is proceeding steadily in most of the indus- 
tries, the demand for machinery neing commons active, 
The engineering trades may, indeed, said to be busy, alike 
hydraulic, electrical, and general. Some of the makers of shop 
tools, such as turret lathes and milling machines, in Birmingham, 
Coventry, and other Midland towns, are very busy both on home 
and foreign account, and at some of the establishments in the 
district extensions are going forward and new foreign representa- 
tions are being opened up, notably in Japan and in Italy. There 
is an increasing inquiry for automatic and semi-automatic lathes, 
the saving of labour which the former class of ,tools secures being 
more and more appreciated. Some of the firms in the district who 
lay themselves out for building lathes and milling machines 
capable of doing special classes of work are exceptionally busy for 
the Continent, and are working night and day. A satisfactory 
feature of the general engineering position is the inclination which 
is being shown by machinists increasingly to adopt up-to-date 
methods in the arrangement of their works. And other thi 
being equal, those establishments seem to get on the best who do 
not hesitate to discard obsolete methods and machinery in favour 
of newer ones, even at the cost of a present and temporary finan- 
cial sacrifice, 

A numbor of good orders are on the books of the electrical con- 
struction firms, and a fair number for pumps for mining and 
irrigation purposes are leaving the district. The carriage and 
wagon builders are experiencing more activity than for some years. 
For general engineering productions Australia remains a good 
customer, and a fair weight of shipments is being despatched to 
New Zealand. Dealings with South Africa shows a slight improve- 
ment, and trade with the Eastern markets is improving. India 
is buying freely, and so also is South America. The home trade 
continues to show signs of expansion, 

In the pig iron trade producers are actively engaged upon 
orders previously booked. The high range of prices is, to some 
extent, curtailing new business in a few cases, but consumers in 
the chief finished iron branches must have raw material in order 
to execute the considerable orders in hand, and the consequence 
is that they find themselves obliged to give the high figures which 
the pig iron producers ask. Staffordshire sorts are quoted this 
week—cinder, 45s.; part mines, 46s, 6d. to 48s,; all-mines, 55s. 
to 60s.; best all mines, 75s. to 80s.; and cold blast, 95s, to 100s. 
Some of the Midland brands are still withdrawn from the market, 
the producers being well sold forward. Sellers quote North- 
amptons—43s, 6d. to 46s, 6d., and Derbyshires 45s. 6d. to 46s. 6d. 

e manufactured iron trade this week has experienced further 
progress, This is any noticeable in galvanised corrugated 
sheets, for which inc rates are a by local makers. 
Another meeting of the Association has n held this week, at 
which a further official advance of 5s, has been fixed, making the 
minimum selling basis for 24-gauge corrugated sheets £11 5s. per 
ton f.o.b. Liverpool. This, it is well pointed out, clearly shows the 
increasingly prosperous condition of trade. Good orders continue 
to come to hand from the Colonies and South America for forward 
delivery, and record shipments are now being made. Many makers, 
being well booked, are still 5s. above the minimum, and in these 
cases the lowest quotation at which orders can be placed is £11 10s., 
while several works have raised their limits to £11 15s., which 
shows an advance of about £2 per ton over last winter. There has 
been a further advance in tho price of spelter, which has sold at 
£26 10s. for prompt delivery, and this has influenced the rise in 
galvanised iron. 'The advance in spelter from the lowest of the 
year is over £3, which is nearly equal to 17s. 6d. in the increased 
working cost for galvanised sheets. F ‘ 

In plain black sheets activity is noticeable, singles being quoted 
£6 17s. 6d. to £7 23, 6d.; doubles, £7 to £7 5s.; and trebles, 
£7 123, 6d. There is a good demand, and prospects are favour- 
able, Improvement has also taken place in unmarked iron, Good 
merchant bars now easily command £6, and the works are steadily 
employed, while there is with most of them an accumulation of 
orders, Some of the North Staffordshire makers being well off 
for work, are asking £6 10s. For common bars demand is 
moderate, and difficulty is experienced in obtaining an advance 10 
selling prices sufficient to cover the increased cost of raw 
materials, Gas strip makers have recently decided to make no 
further advance at present, and their quotation is, therefore, still 
£6 to £6 2s, 6d., though how long it will remain at those figures 





authorised to work under Parsons’ licence, and this even now 





affords a wide latitude. 


has yet to be seen, Marked bars continue to be quoted £8, with a 
geod demand for engineering purposes. Hoops are still £7. 
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Reports from N: orth Staffordshire state that the upward movement 
in the finished iron trade of that district is not only being fully 
maintained, but it is undoubtedly gaining in strength. Crown 
pars are quoted £6 10s,; angles, £6 15s; and plates £7 15s. per ton, 
delivered Liverpool or equal, 

Tho steel firms continue very well engaged, and many of them 
have large orders on their books which will occupy them for 
several months ahead. Orders for wagon sections and also for 
general structural sections are totalling up to a good aggregate, 
and quotations are firmly maintained at the following level :— 
Mild bars, £6 to £6 5s.; girder plates, £6 to £6 5s.; boiler plates, 
£6 to £6 103; girders, £5 17s, 6d. to £6 2s, 6d.; and angles, 
£5 lis. to £6. With referencs to semi-finished descriptions of 
steel, these are in excellent demand by the sheet makers for 
rolling down purposes, and are quoted £5 123, 6d. to £5 15s. for 
Bessemer and a little more for Siemens. Reports which have 
reached this district in regard to other parts of the kingdom are 
equally encouraging, and if the report be true that the new 
Russian navy is to be supplied by a group of British shipbuilders, 
then the demand for marine steel and armour plating should 
become very pronounced, a condition of affairs which should react 
favourably upon general industrial steel in the Midlands and else- 
where. 

A sewage disposal re-construction scheme, at a cost of some 
£19,000, is contemplated by the Oldbury District Council. A report 
has been received from Professor Frankland and Mr, H. Silvester, 
the two experts employed to advise the Council, in which those 
authorities state that it will be necessary to re-construct the works 
in order to produce a satisfactory result. Their experiments have 
lasted for two years, and they have ultimately recommended the 
contact-bed system of disposal, for which method the Council’s 
surveyor has prepared plans, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester. —The strong upward movement in this market con- 
tinues, In finished iron, merchants have advanced prices all 
round, and in the steel and kindred products not only are the 
inquiries numerous, but makers are refusing current rates for for- 
ward delivery. In the case of pig iron the improvement is 
marked. While there has been no advance to record in foundry 
and forge, full late rates are adhered to, while in some instances, 
such as Derbyshire, quotations are altogether withdrawn. Hema- 
tite continues to advance, and on ’Change on Tuesday, where 
there was a good attendance, the representative of a large Scotch 
producing firm informed your correspondent that we must look for 
higher prices in the near future, while for, say, January delivery 
it was not unlikely that the West Coast figure would advance to 
64s. Gd., t.o.t. or f.0.b., as the case may be. Of course, this is 
looking far ahead, but it is not without the bounds of probability 
under present conditions, Meantime, customers have great diffi- 
culty in obtaining delivery of Derbyshire iron, which is causing 
some inconvenience to merchants here, whose clients, under the 
importunity of diminishing stocks, are becoming daily more 
clamorous. There is no Lancashire foundry offering at present, 
but there is every probability that there will be shortly. 
Although producing basic at present, the demand for foundry iron 
is so great, and especially the Kirkless Hall brand, that makers 
have no alternative but to retrace their steps and comply 
with the requirements of former customers. There is some 
prospect of a greater demand for Cleveland iron in this 
district, especially in face of the scarcity of other makes. 
Warrants have fallen somewhat, but that does not seem to have 
any effect on the iron trade here. Quotations are as follows :— 
Lincolnshire, No, 3 foundry, 51s, 6d.; Derbyshire, 54s. to 54s. 6d.; 
Staffordshire, 5ls.; Middlesbrough, open brands, 56s. 4d. Scotch: 
Gartsherrie, 57s, 6d.; Glengarnock, 55s. 6d.; Eglinton, 55s. 3d.; 
Dalmellington, 54s, 94,, delivered Manchester. For delivery 
Heysham: Gartsherrie, 55s, 3d.; Glengarnock, 53s. 6d.; LEglin- 
ton, 53s. 3d.; Dalmellington, 52s. 9d. West Coast hematite, 60s. 
to 60s, 6d.; Kast Coast, 57s, 6d. f.o.t. 

In forge iron Lincolnshire is quoted 493, 2d., but there is prac- 
tically no Derbyshire offering. 

There is a movement on foot amongst the merchants to advance 
all classes of finished iron. This only applies to sorts in stock, and 
there is no kind of doubt that the advance will be warranted by 
the state of trade. Quotations must therefore be regarded as 
nominal :—Crown bars, £6 103.; hoops, £7 23. 6d. to £7 5s.; 
sheets, £7 5s. to £7 103, 

Steel of ail kinds continues in strong request. There is, how- 
ever, little or no change in prices, LEaglish billets, £4 12s. 6d.; 
foreign, £4 7s, 6d. to £4 10s.; boiler plates, £7 2s. 6d.; common 
plates for tank, girder, and bridge work, £6 7s. 6d.; hoops, 
#6 5s, to £6 10s. 

In metals there is a quieter feeling to record, both in the raw 
and manufactured material. Copper sheets remain at £83 per ton, 
and other products are quoted as follows :—Seamless copper tubes, 
104d.; brazed, 10d. to 10}d.; brass tubes, 8d. to 8}d.; condenser, 
9d. to 9}d.; brazed brass, 9}d. to 9#d.; rolled brass, 74d. to 7}d.; 
brass wire, 7jd, to 74d.; brass sheets, 8d. to 8}d. per Ib. 

The attendance on the Coal Exchange on Tuesday was fairly 
good, and with the colder weather now prevailing a somewhat 
better tone was noticeable, although there is no change to record 
in price, The demand for house coal was decidedly brisker, and 
rumours were curreat of an advance in the early part of October, 
but this is decidedly problematical, With the increased output of 
house coal, slack is more plentiful, and prices continue fairly firm. 
In manufacturing coal there was rather a dull feeling, and coal for 
bunkering purposes was also quiet. Ordinary quotations are :— 
Best coal for domestic purposes, 13s, to 14s.; seconds, 12s. to 18s. ; 
common, 9s, to 103.; steam and forge coal, 8s, 3d. to 8s. 9d.; best 
engine fuel, 7s. 9d. to 8s. 6d.; best slack, 7s, to 7s, 6d.; medium, 
6s, to 6s, 9d.; common, 5s, to 5s, 9d. at the pit. Screened coal, 
9s, 9d. to 10s.; unscreened, 93. 3d. to 93. 6d. delivered Manchester 
Ship Canal. 

Larrow.—The hematite iron trade remains very steady, and 
makers have booked considerable orders during the week. ‘The 
demand for hematites, in fact, is gradually improving, and the 
volume of trade doing shows a marked increase. Makersarein the 
position of having very little iron to sell, and their stocks are low, 
while warrant stocks are steady at 21,869 tons, having remained 
unchanged during the week. Someapprehension was felt that the 
market was being operated upon by speculators, and that stocks 
would consequently begin to increase, but the sales of iron re- 
cently made have evidently been on consumptive account, and 
therefore makers feel justified in putting additional furnaces in 
blast. They are, however, disposed to deal cautiously in this 
matter, as they do not want to depreciate values, or run up stocks, 
Thirty-two furnaces are in blast, two of these being on spiegel- 
cisen, and one on charcoal iron. Both these. metals are in good 
demand. Next to no trade is being done in forge and foundry iron, 
and most of this class of metal is passing through mixers, and is 
being utilised for steel manufacture. Prices are very steady at 
60s. for makers’ iron net f.o.b., with warrant iron at 603, 1ld. net 
cash sellers, 60s, 8d. buyers, Charcoal iron, which is in steady 
demand, is at £9 a ton. Stocks of this season’s charcoal are coming 
to hand, and there is every prospect of being able to keep the 
furnace in blast well on to the middle of next year. 

Iron ore is in steady demand, and business in native sorts is 
better than it has been for some time. Stocks, however, have 
accumulated at some of the mines. Prices are at 93. 6d. for good 
average sorts net at mines. Spanish and other foreign ores are in 
good demand, the price of the former being 14s, 9d. net at West 
Coast ports, 

Steel makers are still very busily employed on heavy sorts, and 
there is an improving prospect in the demand for heavy rails. 








Makers are already very well sold forward, and there are indica- 
tions of still further business being done at an early date. The 
price of rails has advanced to 115s, per ton net f.o.b. A small 
business is being done in light sections, and an occasional order is 
booked for train rails, The plate mills are still busy on shipbuild- 
ing orders, and makers are fairly sold forward, but a very much 
brisker trade is looked forward to, and there is reason to believe 
that the local and general demand will soon improve. Ship plates 
are at £6 a ton, and boiler plates at £7 per ton. Other steel sorts 
om ne with the exception of tin bars and hoops, which are 
risk, 

Shipbuilders are looking forward to a period of considerable 
briskness. 

Shipbuilding is quieter at West Coast ports. Exports of iron 
last week reached 7975 tons, and of steel 6133 tons; total, 14,108 
tons, being a decrease of 3361 tons on the corresponding week of 
last year, The total exports this year have reached 587,693 tons, 
a an increase of 44,599 tons on the corresponding period of 
ast year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent, 

Tue demand for coal in the South Yorkshire district is well 
maintained in nearly all descriptions. For household fuel there is 
more doing for the metropolitan and Southern markets, while the 
good business formerly reported on Eastern Counties’ account 
keeps well up. Winter stocking, which will become general in 
October, is pretty certain to bring an advance in values, if the rise 
is not anticipated before then by a sudden accession of cbilly 
weather. Higher prices, however, are not so easily obtained now- 
a-days in the face of the exceptionally large output, the united 
action necessary to secure increased values being more difficult as 
new undertakings are begun. Current quotations are as follow:— 
Silkstone, in best qualities, 11s. to lls, 3d. per ton; secondary 
grades, 9s. to 93. 3d. per ton; Barnsley thick seam house coal, 
Ys. 6d. per ton, secondary sorts fetching 7s. 6d. to 7s. 9d. per ton 
in owners’ wagons at the pits. 

There is no diminution in the demand for steam coal. The out- 
put is very heavy, yet stocks do not exceed the requirements of 
the market, South Yorkshire brands are being largely delivered 
at both Hull and Grimsby, the weights exceeding those at ,the 
corresponding period of last year. ‘I'he trade with Russia, it is 
interesting to note, is steadily increasing, the northern ports taking 
much larger quantities, there being a distinct pressure for full 
supplies before the shipping season comes to a close. The disturb- 
ances in the Caucasus, severely restricting the suppiy of oil, are 
helping to augment requirements for coal. Inquiries for large 
tonnages are being made, but it is expected the Durham collieries 
will get most of the business, though probably South Yorkshire 
will share to some extent. The foreign markets, all round, are 
taking steam coal more freely, The various fishing fleets are 
also excellent customers, and the railway companies are receiving 
heavy deliveries of locomotive fuel at their different coaling 
stations. The contract price—8s, to 8s. 3d. per ton—governs the 
business, but coal bought in the open market for shipping makes 
6d. per ton more on the lesser orders. 

For Lancashire cotton mills the demand in slack and smudge 
continues very gratifying, and is likely to be maintained. The 
Yorkshire textile districts are also making heavy calls for fuel for 
steam generating purposes, while an active business is doing with 
other districts in this class of coal, The large consumption for 
coke-making causes the trade in coking slack and smudge to be 
satisfactory, and good values are easily maintained. For coke 
there is a fairly brisk call, North Lincolnshire and Derbyshire 
taking heavy supplies. Unwashed smelting coke is quoted at 
10s, 6d, to lls, per ton; best washed samples make 12s, to 12s. 6d. 
per ton at the ovens. 

In the iron and steel trades values of raw materials are steadily 
rising. The advances do not extend to semi-finished material, and 
on this point some complaint is heard. Current quotations are as 
follows :—Hematites, West Coast, 683. to 69s. per ton, less 24 per 
cent.; East Coast, 633. 6d. to 64s. 6d. per ton, less 24 per cent.; 
Lincolnshire forge, No. 4, 46s. 6d. per ton; No. 5, 463. 6d. per 
ton ; Lincolnshire foundry, No, 3, 493. 64. perton ; No, 4, 47s. 6d. 
per ton; Derbyshire foundry, 503, per ton; Derbyshire forge, 
48s, 6d. to 493, per ton. These prices for Derbyshire iron show a 
considerable advance on previous quotations. Basic iron is at 48s. 
per ton, Bessemer and Siemens billets, though not generally 
advanced, are very firmly held. The West Yorkshire ironmakers 
have raised the price of bar iron 5s. per ton, the betterment being 
due to the improved business now manifested in this district. 

In the Rotherham district good business is reported in railway 
wheels and axles, more especially on account of distant markets. 
Some good work is in hand for the Japanese Government. A 
brisk business is doing in steel, and the wagon builders continue to 
be well employed. 

There is no change in the general heavy trades, which, however, 
continue steadily to improve. The engineering establishments 
are also getting busier, and several of the manufacturers who are 
largely dependent on activity in the principal works are much 
better off than they were. 

Sheffield file manufacturers continue to be fairly well employed, 
the principal business being on export account. An excellent 
trade is reported with South America in files and other Sheffield 
wares, The home market, however, is dull; but with general 
improvement in the shipbuilding yards and other directions there 
ought to be more activity before long. One satisfactory feature 
has been the success with which the competition of the United 
States in files has been met. 

The installation of Mr. Sydney Jessop Robinson, of Messrs. 
William Jessop and Sons, Limited, as Master Cutler, is fixed to 
take place on Tuesday, October 8rd, and the Cutlers’ Feast will be 
on October 12th, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Most people engaged in the iron and allied industries give good 
reports of their business ; they are more actively employed than 
since the early part of 1903, and prospects of continuing busy are 
decidedly encouraging. Shipbuilders are well off, among the 
engineers very few men are unemployed, and at the finished iron 
and steel works operations are generally carried to the full extent 
of the capacity of the works, Overbuilding in the shipbuilding 
industry has long been talked about, but it would seem that there 
is need for the new steamers that have lately been ordered, 
because shippers in this district are complaining of the difficulty 
experienced in securing tonnage ; indeed, if it were not for this 
scarcity larger shipments would be reported. In several trades 
freights have increased, and this is quickening the demand from 
abroad. The numberof blast furnaces in operation in the North- 
East of England has been increased, and now is eighty-five. 
Within the last few days Messrs. William Whitwell and Co, have 
blown in a furnace at the Thornaby Ironworks, Thornaby-on-Tees, 
which is producing hematite pig iron, for which there has lately 
eprung up a large demand, which is likely to continue, owing to 
the heavy orders on the books of plate and angle manufacturers, 

The orders being booked for Cleveland iron are satisfactory, and 
producers are so well cff that they do not follow the fluctuations 
in the value of warrants. The latter have varied from 48s. 6d. 
last week to 47s. 1ld. this week, but have recovered since Tues- 
day ; in fact, 48s. 24d. cash was paid on Wednesday. No. 3 has 
been kept at 48s. per ton all the week ; No. 1 is quoted at 49s, 6d., 
No. 4 foundry at 46s. 6d., No. 4 forge at 44s. 6d., mottled at 
43s, 6d., and white at 43s., all for early f.o,b, delivery. For 








mixed numbers of East Coast hematite pig iron the price has been 
steady at 57s. 6d., while No. 1 has realised 58s., and No. 4 about 
53s. The increase in the stock of hematite iron in Connal’s stores 
has not influenced the market, for the iron is likely soon to be 
taken out again. Mine owners and merchants have not lost any 
time in advancing their quotations, and they have advanced them 
substantially, for not less than 16s, 9d. per ton c.i.f. will now be 
taken for early delivery, and 17s. has to be paid for delivery in the 
early part of next year. 

It is disappointing in the midst of improving trade to find the 
stock of Cleveland pig iron in Connal’s public stores continuing to 
increase. That, it must be acknowledged, is not a good feature, 
but traders are expecting to see it commence very soon to decrease, 
and when that event occurs there will be nothing to stop prices 
moving up steadily. It is over a year since Connal’s had on any day 
to record a decrease in their total stock, but within the last few 
days the stock of No.4 foundry has been reduced by over 4000 
tons, this being required to load the Queenswood for Philadelphia. 
The stock in Connal’s now consists of 532,946 tons of No. 3 Cleve- 
land pig iron; 58,940 tons of other qualities deliverable as 
standard iron; and 1000 tons no’ deliverable as standard iron. 

For two years traders had been accustomed to read that Connal’s 
stock of hematite pig iron was 300 tons, but within the last few 
days 1610 tons have been added, so that the transaction reported 
in the early part of the month may be completed. There being 
only 300 tons of East Coast hematite in Connal’s, it became 
necessary to buy some from producers and put it into the public 
stores. It will hardly pay to carry out similar transactionsat present, 
It is believed that the business was done with a view of checking 
the rise in hematite pig iron which was then going on, but it has 
had no effect upon the regular market. 

The shipments of pig iron from the Cleveland district are fair 
this month, more especially to oversea destinations, Sweden and 
America being about the best customers. The quantity exported 
altogether this month has been 63,030 tons, as compared with 
60,578 tons last month; 55,151 tons in September, 1904; and 
65,930 tons in September, 1903, all to 20th. The rise in prices will 
tend to curtail the deliveries to Scotland. 

It is several years since the finished iron and steel industries were 
so briskly employed as they are at the present time; indeed, some 
of the producers cannot accept all the orders that are offered to 
them. Consumers now are convinced that trade is steadily mend- 
ing, and accordingly they are anxious to buy what they will need. 
The revival in the demand for steel rails here has been very notice- 
able, and it is even more conspicuous in the United States, where 
the manufacturers will have all their resources taxed to satisfy 
home railways, so that they will not be able to compete with pro- 
ducers on this side in neutral markets, 

The minimum price for heavy steel rails at present is £5 53. per 
ton net f.0.b., but more than this can be secured. The makers of 
railway chairs do not experience anything like the revival of trade 
that is reported in the rail-making industry, but increased cost of 
production has compelled them to quote more, and prices run from 
£3 10s. to £3 12s, 6d. net at works. The makers of plates, angles, 
and bars all have plenty of work, and prices are likely soon again 
to be raised, but this week there are no changes to record. Gal- 
vanised corrugated sheets are, however, 5s. up, making the rise 
£2 this year. The rate for 24-gauge is now £11 5s. to £11 10s. 
The demand is extremely good, and taxes the resources of manu- 
facturers to their utmost. 

There isa lull in the demand for new shipping, but after the 
activity which has been reported during the last few weeks in 
ordering this was to be looked for. It has left the builders with a 
very large amount of work on their books, and now they are 
advancing their quotations, that being very necessary, because 
materials have become dearer and the wages question with the 
boilermakers is still unsettled. The output of new shipping for 
1905 promises to be the largest on record. It is stated that the 
regular quotation for large steamers now runs out to something 
like £6 per ton, which is considerably more than was obtainable in 
the autumn of last aa 

The Darlington Forge Company, Limited, are now executing an 
order for the stern frames, rudders, &c., of the two Cunarders 
which are being built, one by Messrs. John Brown and Co., Clyde- 
bank, and the other by Messrs. Swan, Hunter and Wigham 
Richardson at Wallsend-on-Tyne. These vessels will be the 
largest in the world, being 785ft. long, and with a carrying 
capacity of 30,000 tons. Each stern-post weighs 47 tons, each aft 
propeller bracket 224 tons, each forward bracket 24 tons, and the 
rudder 70 tons. The total weight of each stern frame with its 
brackets and rudder is 220 tons. The company have on their books 
also orders for the engine forgings, shafting, &c., for H.M.SS. 
Defence, Lord Nelson, and Dreadnought. 

The colliery proprietors of Northumberland have profited by the 
disturbances in the Caucasus and in the Baku district, for the 
Russian railways, being deprived of their oil fuel, have had to get 
supplies of coal, and y they have bought from this district 
alone 60,000 to 70,000 tons of steam coal, while there are inquiries 
for more than that, The coal is wanted at once, and, as there is 
some difficulty in getting steamers, freights have gone up. The 

rospects of the steam coal trade have altered considerably for the 

tter, and there is reason to believe that they will have a more 
active winter season than they looked for. The price of best 
steam coal has been advanced to 93. 3d. f.o.b., and in some cases 
9s, 6d. for prompt, and 10s. for next year ; seconds are at 8s. 6d.; 
and smalls at 5s. 6d. Gas coals are rather scarce, and the bulk of 
the collieries have their output fully sold for some time ahead ; 
this has enabled them to advance the price for early delivery to 
9s. f.o.b. It is curious that, with rising prices for coal, and also 
for pig iron, the quotations for coke should remain stationary. 
Almost invariably they follow Cleveland pig iron up, but that has 
not been the experience this time, probably because rather too 
much is being manufactured, and the producersareshowing too much 
desire to sell. It is not easy to get more than lds. 6d. per ton for 
medium coke delivered at the furnaces at Middlesbrough, but 
with No. 3 Cleveland pig iron at 48s. per ton, coke should be 
realising 16s, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively quiet 
since last report. There was a holiday on Monday, when the 
King reviewed the volunteers at Edinburgh, and the market was 
closed that day. Business has since been proceeding quietly, the 
demand for warrants being less active than of late. It is under- 
stood that fears of dearer money have induced speculators to 
curtail their accounts, The result has been weaker prices, and it 
is thought that unless some very decided extra call for iron should 
arise the speculative department of the market is likely to be 
quieter. 

Private advices from America and the Continent indicate an 
active state of trade, this being particularly the case in the United 
States ; but so far there seems to be little inquiry for supplies from 
this country. 

Business has been done in Cleveland warrants at 48s. 2d, and 
48s. Id. cash, and 483. 64d. to 483. 3d. one month. Scotch 
warrants are quoted 53s., and Cumberland hematite 60s. 9d. for 
cash, while business has been done in the latter class of iron at 61s. 
for delivery in one-month. There has been a quiet inquiry for 
— foundry pig iron, which has sold at 47s, for delivery in 
ten days, 

There has been little or no change since last report in the 
amount of iron held in the Glasgow warrant stores. A large business 
is, however, being done in pig iron direct from the works, and the 
— stocks are affected only by the exigencies of the warrant 
market. 

There are 44 furnaces making hematite, 36 ordinary, and 6 basic 
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iron, the total of 86 thus blowing in Scotland comparing with &5 
at this time last year, 

The prices of Scotch makers’ iron are well maintained. G.M.B., 
No. 1, is quoted at Glasgow 55s.; No. 3, 52s.; Carnbroe, No. 1, 
56s.; No. 3, 52s, 6d.; Clyde, No. 1, 58s.; No. 3, 53s,; Gartsherrie 
and Calder, Nos. 1, 58s.; Nos. 3, 53s. 6d.; Summerlee, No. 1, 
58s. 6d.; No. 3, 54s. 6d; Langloan No, 1, 61s.; No, 3, 55s.; 
Coltness, No. 1, 66s. 6d.; No. 3, 54s.; Glengarnock, at Ardrossan, 
No. 1, 583. 6d.; No. 3, 53s. 6d.; Eglinton, at Ardrossan or Troon, 
No. 1, 54s, 61.; No. 3, 523.; Dalmellington, at Ayr, No. 1, 56s.; 
No. 3, 51s.; Shotts, at Leith, No. 1, 58s. 6d.; No. 3, 58s. ; Carron, 
at Grangemouth, No. 1, 58s, 6d.; No. 3, 533. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4883 tons, compared with 3360 in the corresponding 
week of last year. No iron was sent to the United States, but 
there were despatched to Canada 330 tons, South America 130, 
ladia 170, Australia 30, France 18, Italy 150, Germany 90, Bel- 
gium 5, Spain and Portugal 140, China and Japan 75, other 
countries 200, the coastwise shipments being 3545 tons, compared 
with 1777 in the corresponding week of last year. 

There has been a considerable increase in the arrivals of Middles- 
brough pig iron at Grangemouth, which amounted ia the past 
week to 12,076 tons, compared with 8283 in the corresponding 
week of last year. This increase of 3793 tons for the week 
rsdaced ihs total decrease since the Ist January in these import: 
t> 16,510 tons. The aggregate imports since the beginning of 
the year are 339,213 tons. It is expected that, owing to the 
gr-dual improvement in the malleable iron and foundry trades, 
th? consumption of ordinary iron willincrease. ‘I'he large stocks at 
Middlesbrough have kept prices down to a point at which con- 
sumers are able to purchase at an advantage, and this fact is 
exerting no little influence in the present recovery of business. 

Trade is active in the manufacturing branches generally, and 
makers of finished iron are looking forward to a continuation of 
good business. 

The steel trade is very well supplied with orders, and the works 
are, almost everywhere, producing almost to their utmost capacity. 
Tho question of wages in the steel trade bas for some time been 
engaging attention. it was under consideration a few days ago 
at a meeting of the Board of Conciliation and Arbitration held in 
Glasgow. Hitherto it has been the custom, under the sliding 
scale, that wages should rise 5 per cent. for each advance of 10s. 
per ton in steel, and fallin the same way. This arrangement has 
not given entire satisfaction, either to the steel makers or their 
workmen, and it was decided to alter it so that wages should rise 
and fall 2} per cent. on the alteration of 5s. in the price of steel. 
The present condition of the trade was taken into consideration 
at the meeting, and it was agreed that current prices justified a 
present advance of 24 per cent., it being decided that this advance 
on the men’s wages should take place immediately. With refer- 
ence to future changes in the rate of wages, it was decided that 
no alteration should take place until it has been ascertained that a 
rise or fall of 5s. per ton in the price of ship plates shall have been 
established for a period of two months. 

A considerable number of fresh orders for steel is intimated, 
and the contracts being placed for structural work of various 
descriptions, as well as for shipbuilding, appear to indicate that 
an active state of trade is likely to be maintained. 

The engineering branches are, as a whole, showing greater 
activity, although in some departments there is still room for 
improvement. Ihe true index of the actual state of the trade 
will probably be found in the resolution of the federated employ- 
ers that wages may be advanced one farthing per hour, the rise 
to take place inthe month of December. 

The position of the coal trade is by no means satisfactory ; yet 
there has been some improvement since last report. The aggregate 
shipments from Scottish ports in the past week were 6000 tons 
better than in the preceding week, but they fall short of the 
quantity despatched in the corresponding week of last year by 
9000 tons. There was a considerable improvement in the past 
week's shipments from the West Coast, but this was counter- 
balanced by a marked decrease on the Firth of Forth. The prices 
of coal, generally, show little alteration. It is understood that 
Scotch coalmasters have received orders for about 50,000 tons of 
coal for the Danish State Railways. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


It cannot yet be stated that the slackness in steam coal has 

abated, but the forward business is looking more hopeful, and one 
hears on ’Change the confident assertion that the placing of 
Russian orders is only a question of a little time. It was said this 
week that the first requirement will be about 30,000 tons, and that 
a similar quantity will be had from the North of England. Japan, 
which has only coal of inferior character, has now had ample proof 
of the excellence of Welsh coal, and though it is going to 
endeavour by turning ont large quantities of patent fuel, by the 
aid of British machinery, to make up for the inferior native pro- 
duct, yet it is tolerably certain that substantial orders will come 
into the Welsh market when a more peaceful condition reigns. 
+ I note a few foreign contracts placed or to be placed :—An 
Italian syndicate, 40,000 tons Tredegar coal, to be delivered at 
Genoa, 18s. 4d., c.i.f.; the Egyptian State Railway, 410,000 metri- 
cal tons, tenders to be in by October; the Italian navy, 65,000 
tons, to be delivered in four months, tenders by September 26th. 

On ’Change this week the opinion was general that until the 
settlement of the wage question between employers and men 
there would not be much animation in trade, though, at the same 
time, no doubts exist as to peaceful relations continuing. A dis- 
tinctive settlement would give confidence. At present there is a 
large output,.and brisk trade is wanted to clear sidings. On 
Tuesday only sixteen cargoes were despatched, and the principal 
ones were to France, Rio, and Cronstadt. 

Two items of foreign news were discussed amongst shippers this 
week—one, projected new German and Italian offices in Cardiff ; 
the other, the notification that the Whitworth Cullieries specula- 
tion is now before the public. 

The Garw difficulty continues. Last week there was an incident 
ia another district—that of the Merthyr Llantwit, where a colliery 
is situated worked by Manchester capitalists. There was a strike 
there last May, but, though settled, it is inferred that some dis- 
content remains, as one night lately an attempt was made to 
biow up the engine-house. 

Mid-week the coal prices were as fo'!lows :—Cardiff: Best steam, 
12s. 6d. to 123. 9d. Buyers with prompt boats were able to secure 
concessions with little difficulty. Bast seconds, 12s, to 12s, 6d. 
The fact that best seconds are running so close to best Admiralty 
selections is a sign of hopefulness, Ordinary seconds are quoted at 
lls, 6d. to 11s. 9d.; drys, 11s. to 1ls. 3d.; very best smalls, 83. to 
83. 3d.; best ordinaries, 7s. 6d. to 7s 9d.; seconds, 7s. to 7s. 3d.; 
inferiors, from 63. Monmouthshire, semi-bituminous : Best large, 
lls, 94. to 123; best ordinaries, 1ls. to lls. 6d.; seconds, 
10s. 64. to 103, 9d. House coal: Best households, 153, 6d. 
to 16s. This is a distinct upward move from last quotations, which 
were 14s. 94. to 15s., and marks the setting in of an improved 
state of things in that branch. Best ordinaries, 13s. to 14s.; 
seconds and other kinds, 10s. 6d. to 1ls.; No. 3 Rhondda, 13s. 6d. 
to 13s. 91.; brush, lls. 6d. to 11s. 9d.; small, 93. 9d.; No. 2 
Rhondda, 93. 9d. to 10s.; through and through, 8s. 6d. to 8s. 9d. 

Patent fuel, coke, and pitwood reported strong at following 
figures:—Patent fuel, 133, to 13s. 6d.; coke, 16s. to 21s. 6d.; pit- 
wood, 19s. 6d. to 19s, 9d. 

Latest announcement from docks :—Outward chartering fairly 
brisk ; rather more tonnage offering. Rates from the Mediter- 
ranean were hardly so firm; South America and the Islands 
remained steady. y and coasting trades quiet. 





Good progress is being made with the new docks, Cardiff, and 
an opening is now stated to be likely in March, 

Swansea port was more active last week, and an increased trade 
of 10,000 tons was reported. Coal export was over 51,000 tons, but 

tent fuel still lagged, only 8385 tons having been despatched. 

oal shipments to France were very satisfactory, 23,620 tons, 
Holland took 4090 tons, and Italy, 10,406 tons, 

On 'Change, Swansea, this week, inquiries for anthracite were 
reported scarce; steam selling at 12s.; seconds at 10s.; No. 3 
Rhondda, 13s. 6d. to 14s.; best anthracite, 193 ; seconds, 16s.; big 
vein, lls. 9d. to 12s.; red vein, 9s. to 93. 3d.; cobbles, 14s. ; nuts, 16s, 
to 17s. 6d.; peas, 1ls.; rubbly culm, 5s. to 5s, 3d.; duff, 3s. 9d. to 
4s. Coal developments continue in the Swansea district. 

No very striking departure in the iron and steel trade has taken 
place of late. A fair level is maintained, and good work is —e 
done at the chief mills. Buenos Ayres hada large cargo despatche 
there this week, nails and railway iron &c.; sleepers to Sierra 
Leone, with large consignment, of patent fuel going from New- 
port. Newport also figured actively during the week in receipt of 
billets and bars from Antwerp, and pig iron from Millom, while 
Ebbw Vale and Guest, Keen and Co. continued their iarge imports 
of iron ore frém Spain. 

On ’Change, Swansea, the tone of business was favourable, and 
the attendance on Tuesday marked. In pig iron the market has 
drooped a little. Middlesbrough showed a fall of 4d. per ton, 
hematite an advance. Cleveland stock largely increased, and 
must certainly affect prices before long. 


To finishgd iron and stee] advances have been maintained. In 


tin-plate the increased price of raw material is telling on produc- 
tion, though block tin has been easier. 

Latest prices this week are as follows:—Pig iron: Middles- 
brough, No. 3, 48s.; hematite warrants, 61s, 14d.; Welsh merchant 
bars, £6 5s, to £6 7s 6d.; sheets, iron and steel, £7 15s. to 
£7 17s. 6d.; Bessemer steel tin-plate bars, £483. 6d.; Siemens, 
tt steel rails, heavy, £5 53. tu £5 10s.; light, £6 5s. to 


Tin-plates: Bessemer steel coke, 123. to 12s. 3d.; Siemens, 
12s. 3d. to 123. 64.; ternes, 223. 6d. to 233. 6d. to 243.; best char- 
coal, 15s. to 15s. 9d.; big sheets for galvanising, 6ft. by 3ft. by 
30 g. per ton, £8 10s. to £8 12s. 6d.; finished ;black plate, £8 10s. 
to £8 12s. 6d. per ton. 

Shipments last week were 68,821 boxes, received from works 
73,886 boxes, present stock 165,359 boxes. 

Block tin is quoted at £144 5s,; spelter, £26 7s. 6d.; lead, at 
£14 ls. 3d.; copper, at £68 12s. 6d.; iron ore, 14s, 3d. to 14s. 6d. 

Business in the Swansea Valley is satisfactory. In tin-plate, 
circular dises are in strong demand, and orders for all sections and 
gauges black sheets are increasing weekly. Employment at copper 
and spelter works is very regular. 

Port Talbot trade continues to increase steadily, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 13th. 


It is probable that very soon American buyers will be forced to 
make purchases abroad. In fact, already importers are soliciting 
busi with in steel billets. Bessemer pig has advanced 
to 15 dols. at furnace. Every mill in the country turning out 
billets is oversold for at least two months. It is figured out that 
foreign billets can be laid down on the Atlantic Coast at from 
28 dols. to 29 dols., while domestic billets quoted nominally at 
21 dols. have sold at 24 dols. to 25 dols. at mill. A good many 
mills that have been idle for some time for repairs are resuming, 
especially tin-plate mills, wire hoop, and sheet mills. The demand 
from these sources has pushed up the price of billets for their use 
to as high as 26 dols. to 27 dols., and it is such facts and such 
figures that lay the foundation for importation. Grey forge pig 
iron has advanced to 15 dols., and foundrymen both east and 
west have taken alarm and are endeavouring to cover their winter 
needs, 

The railmakers are enjoying a period of unprecedented pros- 

rity. It is figured out that the mills will carry over next year 

usiness amounting to 1,000,000 tons, as against 500,000 tons last 
January. There are rumours of the erection of new billet and 
new rail mills. Light rails have been advanced to 25 dols. per 
ton by the Carnegie Steel Company. Sheared plates have also 
been advanced to 1-60. The shipbuilders are placing large orders 
for plates, but the car manufacturers are in the lead and are 
throwing in orders wherever they can getachance. The National 
Tube Company had a severe accident in its mill, but by working 
night and day for six days they made necessary repairs which 
a few years ago would have taken two or three months to do, 
Premiums are being paid on structural material for delivery 
within the next sixty days. The price for next year’s delivery 
is placed at 1-70. The strike in the structural iron trade does 
not repress demand. Various kinds of finished material are being 
advanced a trifle, but this advance appears to stimulate demand 
all the more. The producing capacity is oversold. 

Sales of all kinds of iron last week foot up some 90,000 tons, 

and the makers of iron to the leading business centres have now 
inquiries for about 100,000 tons, of which 30,000 tons are foundry, 
10,000 tons basic, and 30,000 tons Bessemer. The balance is 
divided between various kinds. The United States Steel Cor- 
poration will soon be in the market for 40,000 tons of Bessemer, 
and the Midvale Steel Company, at Philadelphia, will want 10,000 
tons. 
A weaker tone prevails in the copper market, and but few 
buyers are in sight. - Exports from the Atlantic ports last week 
fell to 2793 tons. It is asserted that an importation of 15,000 
tons will be made from England, which will swell the total 
—_——— to be thrown upon the market when the time comes to 
throw, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


Goop accounts continue to be received from the Silesian iron 
market, employment and the general tone of the iron and steel in- 
dustry having further improved during the week. Sales in the mer- 
chant iron trade have been increasing, and exports also have been 
more satisfactory than before, and foundry, as well as forge pig, 
have shown much briskness ; next quarter's output in pig iron has 
already been disposed of. The business in girders remains fairly 
strong. 

In the Rhenish- Westphalian district iron and steel sells regularly, 
and increasing life is noticeable in the export trade, especially for 
bars and semi-finished steel, and prices accordingly have gained in 
firmness. Prospects generally, with regard to the development of 
the iron business in the next few months, may be considered fair, 
and a rise in the prices for raw material, so eagerly wished for, is ex- 
pected to be the result of the increased demand. An active busi- 
ness is done in pig iron, and stocks in most instances have been 
reduced to a mere nothing. Semi-finished steel isin rising 
demand on foreign account, and export prices, accordingly, show 
more firmness than previously. The Steel Convention has already 
been booking orders for the first quarter in 1906 at the present 
quotations, and does not for the i diate future contemplate a 
rise in quotations, but intends to wait the further development of 
the iron market in the next months, declining at the same time to 
be tied down for a longer period. 

The wire and wire nail trade leaves much to be desired, existing 
orders securing employment for a very short time only. The 
endeavours to form a new wire nail convention on the basis of the 
old one have not been ful, anda ting that had been 
fixed for the 20th inst. will, therefore, not take place, as further 
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negotiations are regarded as fruitless ; several outsiders, who at 
_ appeared inclined to join, have at the last moment stood 
ack, 

Negotiations of the German Railway Administration with the 
different shops, regarding the supply of further 613 passenger 
coaches and 115 wagons, having now been terminated, the con. 
tracts were given to the shops. The ber of p ger carriages 
is to be larger than was at first reported, thirty—three-axle fourth. 
class carriages having been added to the contract. The State 
Railway’s ct re pcm for 1905 will be, accordingly, 1713 passenger 
carriages and 468 wagons, 

The annual general meeting of the Union of German Iron. 
foundries will take place on the 19th inst. at Eisenach., 

The Union for the Sale of Siegerland Iron Ore has slightly 
raised the — for the fourth quarter, spathose and red iron ore 
realising 30 pf. more, and roasted iron ore 50 pf. p.t. more than 
previously, Increased wages that have to be paid in the Sieger- 
land, owing to a scarcity of workmen, sufficiently account for 
this rise in quotations, 

The coal trade in Silesia is brisk all round. An increasing 
demand comes in for all sorts of engine fuel, and house coal is in 
very good request. Gas coal and coke are strongly inquired for, 
and likely to meet with increasing demand next month. Coke 
not only sells freely on home account, but finds a good market jn 
Austria-Hungary, Russia, and the Balkan districts. A want of 
wagons in the Rhenish-Westphalian district prevents the pit: 
from delivering coal regularly, which has novel much delay and 
inconvenience at several pits. 

There has been a normal trade done in the Austro-Hungarian 
iron industry, but nothing of special interest can be reported to 
have taken place in the different branches since last week. The 
tone all round is pretty stiff. 

The coal trade, too, is in a fair condition, and promises to be 
active during the next few months. Also in coke a better trade is 
done, and the raised output contemplated for winter will most 
likely be readily ronan: 4 

An improvement is reported in the Elbe traffic of Bohemian 
brown coal. Since end i tones 13 million q. brown coal have 
been delivered on the Elbe, against 10 million q. in the same 
period last a. 

Both in France and in Belgium demand and inquiry on the iron 
and steel market have been rather quiet during the week ; still, the 
tone generally was firm. 

Much the same can be stated regarding the coal trade in the 
countries above mentioned, the condition all round being, on the 
whole, satisfactory. 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 

STEAM coal market still rather quiet, tonnage not having come 
on so readily as expected. House coal remains unaltered. The 
quantity of coal shipped for the week ending September 16th was 
70,777 tons ; foreign, 5%,279 tons ; coastwise, 17,498 tons. Imports 
for the week ending September 19th were :—Iron ore, 13,606 tons ; 
pig iron, 1100 tons ; steel bars, &c., 3138 tons; scrap, 160 tons; 
pitwood, 5902 loads ; deals, 2369 loads. 

Coal :—Best steam, lls, 6d. to 11s. 9d.; seconds, 10s, 3d. to 
10s. 6d.; house coal, best, 14s.; dock screenings, 7s. 9d. to &s.; 
colliery small, 7s, 3d. to7s. 6d.; smiths’ coal, 93. Pig iron:—Hema- 
tite warrants, 61s. f.o.b. Cumberland ; Middlesbrough No. 3, 
48s. 2d. prompt. Iron ore:—Rubio, 15s. 6d. Steal :—Rails 
heavy sections, £5 5s. to £5 10s.; rails, light ditto, £6 5s. to 
£6 10s. f.o.b.; Bessemer steel tin-plate bars, £4 6s.; Siemens 
steel tin-plate bars, £4 8s. 6d., all delivered in the district, 
cash. ‘Tin-plates: Bessemer steel, coke, 12s, to 12s, 3d.; Siemens, 
coke finish, 12s. 3d. to 12s. 6d. Pitwood, 19s. 6d. to 20s, ex 
ship. London Exchange telegrams: — Copper, £68 10s. to 
£68 12s, 6d.; Straits tin, £144 7s. 6d. to £144 10s. Freights 
steady. 








LAUNCHES AND TRIAL TRIPS. 


GUARDSMAN, steam tug; built by, Ailsa Shipbuilding Company, 
Limited, Ayr ; to the order of, Messrs, T, Gray and Co., Limited, 
Hull; engines, compound surface-condensing ; constructed by, Mr. 
James Ritchie, Partick; a speed of 11} knots on the measured 
mile was attained, being } mile in excess of guarantee ; trial trip, 
September 11th. 

DRUMLOIST, screw steamer; built by, Wm. Gray and Co., 
Limited ; to the order of, Messrs. W. Christie and Co., Limited ; 
dimensions, 346ft., 50ft. by 23ft. 5in.; engines, triple-expansion, 
244in., 40in., 65in. by 42in.; constructed by, the builders; an 
average speed of 11 knots was obtained ; trial trip, September 12th. 

Za¥FRA, steel cargo steamer; built by, R. Craggs and Son, 
Limited ; to the order of, the English and American Shipping 
Company, Limited ; dimensions, 358ft. 6in., 50ft. 8in. by 25ft. 6in.; 
engines, triple-expansion, 25in., 42in., €8in. by 45in., pressure 
1801b.; constructed by, North-Eastern Marine Engineering Com- 
pany ; launch, September 13th. 

OBERHAUSEN, steamer; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, the Deutsch-Australische 
D.G., Hamburg; dimensions, 386ft. by 50ft.; to carry, meat; 
engines, quadruple-expansion ; constructed by, builders ; launch, 
September ]4th. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


To fill the vacancy caused by the removal of Prof. W. H. Wat- 
kinson to the University of Liverpool, Mr. Alexander Lawson 
Mellanby, D.Sc., lecturer in engineering at the Manchester School 
of Technology, has been ——- to the chair of engineering in 
the Glasgow and West of Scotland Technical College. 

Mr. James TeEarsz, 1, Victoria-street, Westminster, for many 
ears his principal assistant, has been appointed to succeed the 
ate Mr. Gavin Gemmell Dick as executive engineer to the Queens- 
land Government, 








ConTRACTS.—Messrs, Barber, Walker, of Nottingham, have 
placed a contract with Mr. P. J. Mitchell, of 52, Queen Victoria- 
street, E.C., for the generating plant required at their new Bentley 
Pit, near Doncaster. This contract consists of complete central 
station, consisting of two 500-kilowatt low-pressure turbines, with 
accumulators for the use of exhaust steam, on Professor Rateau’s 
system, together with the necessary three-phase alternators, 
exciters, motor generators, switchboard cables, cordensing plant, 
and cooling tower ; also for two high-lift Rateau centrifugal pumps 
direct coupled to totally-enclosed water-tight 600 breke horse- 

wer motors, water jacketed, with vertical spindles for suspension 
in the shafts, each pump being capable of delivering 2000 gallons 
of water per minute to a head of 600ft.—Messrs, James Watt and 
Co. have received from the Selby Urban District Council an order 
for duplicate pumping machinery, consisting of one pair of triple- 
expansion engines, bore-hole pumps, force oy boilers, and 
accessories. —The Corporation of Dumbarton has placed an order 
with Ed. Benniss and Co., Limited, Little Halton, Bolton, for two 
of this firm’s improved smokeless chain-grate Miller Bennett 
stokers, complete with shafting and accessories.—Messrs. Thomas 
Piggott and Uo., pipe, tank, and structural makers, have secured 
an order for seventeen of their patented stamped steel tanks for 
South America, 
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BRITISH PATENT SPECIFICATIONS. 
selected and Abridged by JAMES D, ROOTS, MI. Mech. £. 


When an i tion is vunicated from abroad the name and address oj 
the Communicator is printed in italics. ; BY: ihe 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The pirat date given is the date of application ; the second date at the end of 
the abridgment «8 the date of the advertisement of the “pt of the yplet. 
specification. 

Any person : - ; ’ 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent, 











may on any of the grounds mentioned in the Acts, within two 


STEAM ENGINES AND BOILERS. 


21,002. September 30th, 1904.—IMPROVEMENTS IN OR RELATING 
TO THE FURNACES OF STEAM BOILERS AND THE LIKE, Walter 
G. Crosthwaite, York-street Mills, York-street, Leeds. 

This invention has for its object a furnace grate constructed so 
as to constitute not only a grate for the fire, but also to pro- 
yide air conduits for conveying forced or natural draught to the 
burning fuel, and also forced or natural draught to a bridge of 
special construction for smoke consumption by separate passages, 
all formed in the bars themselves. There are twelve figures, 
Fig. 1 is a part longitudinal section of the flue of the boiler. A is 
the flue of a Lancashire boiler, B the fire-bars—forming the grate— 
arranged transversely within the flue on longitudinal bearers not 
shown. The fire-bars B are provided with feet C, which rest on 
the bottom ofthe flue. In each bar B are formed holes E which, 
when the bars are placed side by side in the flue to form the grate, 
constitute continuous passages longitudinally of the grate tor the 
air blast. The holes E are closed at the rear end of the grate so as 
not to deliver air to the bridge. The fire-bars abut against each 
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other at their surfaces, but they have fan-shaped recesses com- 

municating directly at their lower ends with the air passages E, 

that is to say, the recesses are made to increase in width from the 

air passages E to the upper surface of the fire-bars, so as to 
deliver a blast from the passages Ein an upward direction in a fan- 
shaped current into the fire, the flat abutting faces preventing any 
escape of air from passages E downwards towards the ashpit. The 
outlet recesses are wider at the base than at the top, so providing 
when the bars are placed side by side a number of channels between 
contiguous bars which gradually narrow towards the top, and finally 
terminate in narrow openings at the surface ofthe grate. The air 
is thus made to enter the channels at the lower part. The air 
passage is relatively contracted in volume, which causes the air to 
rush through the openings with a greatly augmented velocity, and 
this air tends to keep thegratecool. The blast of air is delivered 
in a fan-shaped current upwards through the bars which causes the 
flames to impinge against the top of the furnace portion of the flue 
and produce a fire of great and uniform intensity. I are separate 
air passages in the bars and through the bridge, so arranged as to 
deliver forced or natural draught at will into the air chamber 6 at 
the bridge. There is a steam jet at the entrance to the air 
passages for introducing the forced draught. Inthe second course 

P an air chamber 6 is formed, extending along a portion of the 

chamber. Passages 1 and 2are arranged to communicate with the 

chamber 6 near the end at the front portion of the bridge between 
the division piece7. Passage 3is also in communication with the 
same airchamber. The third course Q forms the topor covering for 

theairchamber. In the third course Q a transverse air passage 8 

is formed at a distance from the front of the bridge. The passage 

communicates with the air chamber 6 below by means of air 
passages 9,10. The passage 8 also communicates with the two air 
chambers 11, 12, in the fourth course R at each of its ends by 
means of the air passages 13 and 14 Air is delivered at the rear 
of the bridge for obtaining more perfect combustion by the passages 

shown.—A ugust 24th, 1905. 

22,297. October 17th, 1904.—IMPROVEMENTS IN MEANS FOR 
DISTRIBUTING THE FLUID IN FLUID-PRESSURE ENGINES AND 
MACHINES, Charles F. Holt and David D. Wyles, M.I. Mech. E., 
both of Drury-buildings, 21, Water-street, Liverpool. 

In a steam engine, according to this invention, the piston is 
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Fig.l. 


moves with the piston to and fro, and changes its position in rela- 
tion to it, and covers and uncovers the fluid supply and exhaust 
ports in the pistun by a stop against which the valve comes at or 
near the end of the strokes of the piston; and the change of 
position of the valve thus produced effects the required distribu- 
tion of steam. There are three figures. Fig. 1 is a sectionin a 
central plane. The steam is introduced into the hollow interior 
of the piston by the hollow stem py, on the end of which the 
stop o is provided ; this hollow stem passes through one end or 
cover of the cylinder a, at which point it will be connected up 
with the steam generator; and through one end of the hollow 
piston ¢, a steam-tight joint being provided at this end by a suit- 
able packing at f. The piston ¢ has two sets of packings g, each 
consisting of a single ring; and the steam is adapted to be 
exhausted from the two ends of the cylinder a into the annular 
space between these packings, which will form an exhaust 
chamber or passage for the steam ; the escape or final exhaust 
of the steam from this chamber being effected by an annular 
port J in the cylinder wall communicating with the hollow 
belt ¢ outside it, which has a branch upon it leading to a con- 
denser. The stop o on the end of the hollow stem p operates in 
connection with the parts j on the ends of the valve i, which 
come in contact with the edges of the projecting part or stop o. 
The inside of the upper projection j comes in contact with the 
stop o, while in the other stroke the other projection j comes in 
contact with the end of the stop o—that is, ‘assuming the piston 
were coming down, the upper port 4 would be uncovered by the 
valve i, so that the steam could pass from the piston ¢ into the 
upper end of the cylinder; and when this piston has moved a 
certain part of its stroke—the piston carrying with it the valve i— 
the valve z will by its projecting part j come in contact with the 
stop 0, andso the upper edge of the valve i will close the port i 
so that the steam to the cylinder is cut off and will be used 
expansively. When the piston reaches the outer end of its stroke 
the valve will uncover the port 4 to the exhaust port / on the 
inside face of the valve i, and the discharge of steam from the 
upper end of the cylinder can take place by means of the port for 
the return stroke. When the exhaust is to be closed the lower 
projection j of the valve i will come in contact with the stop o, 
and reverse the position of the valve relatively with the piston 
and so close the port, and keep the end of the cylinder closed ; 
and this reversal of position takes place at each stroke of the 
piston.—A ugust 24th, 1905. 


7100. April 4th, 1905.—ImMpROVEMENTS IN VERTICAL BOILERS, 
Tozaburo Suzuki, 401 Jibeishinden, Sunamura, Tokio, Japan. 

This invention relates to certain features in the construction of 
the combustion chambers whereby the heat units of the products 
of combustion passing through may be more fully utilised. There 
are seven figures. Fig. 2 is a vertical section of the boiler. The 
furnace F and superposed boiler B are provided with a feed-water 
heater. The products of combustion are directed from the furnace 
upwardly through the boiler and are delivered to the water heater 
and led therefrom by a suitable outlet. The outer shell 1 bas an 
imperforate upper wall 2 and a hase ring 3. The base ring 8 hasa 
central opening equal to the discharge opening of the furnace, 
the latter being capped by an annular plate 6. The opening of the 
plate 6 registers with the main flue 13, which delivers at its upper 
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Fig. 2. 


end into a combustion chamber. The combustion chamber con- 
sists generally of top and bottom closed walls 8 and 7 connected at 
their margins by an annular wall 9. To the upper end of the 
closed wall 8 is secured a smoke-flue 14 by means of which the 
products of combustion are led outwardly through. the boiler and 
delivered to the water heater or direct to an outlet. The walls 7 
and 8 are provided with centrally disposed openings bringing the 
main flue 13 and smoke-fiue 14 into communication, the combustion 
chamber otherwise being. closed to the boiler. The combustion 
chamber comprises a centrally disposed flame trunk G which 
registers with the main flue 13 and smoke trunk 14, and which is 
closed and opened by means of adamper 12. The outer wall 9 of 
the combustion chamber is of relatively increased diameter with 
respect to the flame trunk, and in order to more fully utilise the 
heat units of the products of combustion the outer portions of the 
combustion chamber have water tubes 10. In order that the entire 
weight of the bustion ber may not be wholly thrown upon 
the main flue 13 and plate 6, suspension rods 19 are secured at 
their opposite ends to the shell of the boiier 1 and the closed wall 
8 of the fire chamber. On the lowet wall 7 of the combustion 
chamber is a flue structure 23 having a central bore on the margin 
of which the damper 12 is directly supported. This is otherwise 
closed except for radial flues 11 which serve when the damper is 
closed to receive the products of combustion from the main flue 13 
and direct them outwardly against and around the water tubes 10. 
In the construction shown the lateral travel of the products of 
combustion causes a very general circulation about the vertically 
disposed tubes 10, The separated wall sections 42 consist of 
metallic strips 18 suspended from and connected with the upper 
wall by short strips of angle irons 17, The strips 18 extend from 
the upper wall 8 downwardly to the flue structure 23. The pro- 
tective fire coating consists of a number of sections 16 interlocked 
with each other and supported upon the strips 18 by bolts 46.— 
August 24th, 1905, 





STEAM TURBINES. 


20,886. September 28th, 1904.—IMPROVEMENTS IN AND RELATING 
TO TURBINES OPERATED BY EXPANSIBLE FLUIDS, Messrs. 
Belliss and Morcom, Limited, and Alexander Jude, Ledsam- 
street Works, Birmingham. 





hollow, and is provided with supply and exhaust ports, and the 
distribution valve is disposed inside the piston; and the valve 





This invention relates to turbines of the impulse type, which are 


principal feature of the invention consists in the adoption of such 
a form of supply passage for the steam or gas to the rotating wheel 
that whilst a aa area of flow to the wheei is provided, embrac- 
ing the whole or a large fraction of the dise or peripheral area of 
the wheel, yet the number of such separate supply passages are few. 
There are nine figures. Fig. 1 is a part section of the stator taken 
along a plane transverse to the axis of rotation, showing also in 
section a small portion of the periphery of two suitable forms cf 
rotors. Fig. 2isa part section of the stator taken on a radial 
plane. For each branch a which is adapted to be connected to a 
source of high-pressure fluid, there is a mouthpiece or nozzle / 
arranged to direct a stream of fluid into one end of a volute passage 
¢ which subtends about one-third of the periphery of the rotor. 
Along the side of this passage adjacent to the periphery of the 
rotor there is a slit d of uniform width, through which the finid 
escapes to impinge on the revolving vanes ¢ of an inward flow 
turbineor on to the surfaces of the buckets f of a rotor of the Pelton 
wheel type and exert an impelling tangential force thereon. A 
part of the fluid delivered from the nozzle passes at once through 
the portion of the slit adjacent to the nozzle, the remainder flows 
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along the passage ¢ to find escape through the slit further on, the 
quantity required diminishing gradually to zero. In order that 
to all parts of the periphery of the rotor the fluid may be com- 
pelled to enter with the same velocity, the sectional area of the 
volute passage is at each transverse section of its length made 
approximately proportional to the distance of that section from 
the end of the passage. The transverse section of the nozzle ) 
changes from one which is circular to one which is rectangular, and 
the section of the volute passage ¢ is rectangular, the dimension 
measured in the direction of the radius of the wheel being constant, 
whilst that measured in the direction parallel to the axis of the 
wheel diminishes gradually to that of the width of the slit, this 
occurring at the point g. From that point onwards to the end of 
the passage at the point 4 the width remains constant and the 
dimension measured in the direction of the radius of the wheel is 
gradually reduced by the insertion of a filling piece i. To permit 
of the operation of machining, the volute passage is made in two 
parts, which are united by the flanges j and by bolts &. By 
another flange m and series of bolts x, the volute passage is secured 
to the casing of the stator.—August 24th, 1905. 


INTERNAL COMBUSTION ENGINES. 


13,314. June 13th, 1904.—TMPROVEMENTS IN OR RELATING TO 
Gas, OIL, AND LIKE ENGINES, Charles B. Redrup, 22 Guthrie- 
street, Barry Dock, Glamorganshire, and William A. Richards, 
Crawshay Villa, Ton Pentre, Glamorganshire. 

This invention relates to means for supplying the cylinder of an 

internal combustion engine with a larger quantity or weight of 

working charge per working stroke than is obtainable by suction, 
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with the object of producing higher maximum and mean pressures, 
but the specification says the invention consists of a method of 
producing motive power in internal combustion engines. There 
are three figures. Fig. 5is an elevation and part section, The 
central or crank chamber c and the cylinders at their inner ends 
are used as a pump, the pistons acting as plungers, and on the 
inward stroke compressing a charge, which was previously 
admitted through the hollow trunnion or crank shaft d from the 
carburetter, which is connected thereto by means of a pipe. This 
storage chamber ¢ is cc ted by means of pipes 7 to the inlet 








adapted to be operated by expansible fluids such as steam. The 


valve casings or to the inlets of the respective motor cylinders a 
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and 4, and is utilised for the purpose of storing the combustible 
mixture compressed therein, so that a constant feed of the explo- 
sive mixture at a uniform pressure is admitted upon the opening of 
the inlet valves. The combustible mixture thus enters the respec- 
tive cylinders under compression. The hollow crank shaft is held 
stationary on the frame of the cycle or motor vehicle, and the 
engine rotates thereon. The engine works on the four-stroke 
eycle, having the inlet valves ; and the exhaust valves h on the 
outside or covered end of each cylinder. The outward movement 
of the piston causes the suction of a combustible charge from the 
carburetter through a pipe connected to the hollow crank shaft or 
trunnion d, and with the inward movement compresses this charge 
and causes it to pass into the reservoir or storage chamber q through 
a non-return valve g!, The reservoir or storage chamber y is formed 
as a part of the rotating frame u, being connected to the respective 
cylinders by the inlet es A silencer ¢ is fitted in a position 
opposite to the storage chamber or reservoir ¢ ; wand w! are a regu- 
lating double valve and spring. The receiver ¢ is also claimed to 
be useful for a two-stroke cycle engine, but in this cycle the 
receiver would decrease rather than increase the maximum and 
mean pressures, 


17,961. August 18th, 1904.—IMPROVEMENTS RELATING TO INTER- 
NAL ComBUsTION Motors, Dugald Clerk, Little Woolpits, 
Ewhurst, Surrey ; Henry N. Bickertonand Henry W. Brad- 
ley, both of Wellington Works, Ashton-under-Lyne, Lancs, 


Hitherto many attempts have been made to produce a satisfac- 
tory compound internal combustion motor. The main difficulties 
arise through the disproportion hitherto existing between the 
power generated in the high-pressure and the low-pressure 
cylinders, and in the high temperature of the exhaust of the high- 
pressure cylinder discharging into the low-pressurecylinder. The 
invention consists in the method of compounding internal combus- 
tion motors, in which charging of the high-pressure cylinder is 
effected under considerable pressure above atmosphere with a 
mixture having a relatively small proportion of combustible, in such 
a way that very high average pressure is obtained in the high- 
pressure cylinder together with a low terminal temperature. There 
are four figures. Fig. 1 is a longitudinal vertical section. Two 
single-acting high-pressure cylinders a a are arranged one on each 
side of a single-acting low-pressure cylinder } and connected there- 
with by short ports cc in which are balanced lift valves dd. The 
pistons Ak are connected by rods ee with cranks f/f, while the 
piston / is connected by a m witha crank n set at 180 deg. to 
the other cranks. The air pump cylinder is disposed in line with 
the cylinder, and its piston p is connected toa rod g which passes 
through astuffing-box r and is connected to the piston /. The 
diameter of the pump piston p is nearly equal to that of 
the piston 7. The top end only of the air pump is used and it 
communicates with the tops of the a cylinders aa by 

es ss opening into the ports ¢c and controlled by non-return 
valve ¢ ¢ situated at the junction of the ports, The bottom of the 
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air cyl ader has ports « communicating with the atmosphere. Air 
and gas in the desired proportions are drawn into the pump 
cylinder through the inlet passage and non-return valve. The 
sparking plugs v and the low-pressure exhaust valve z are con- 
trolled by any suitable mechanism. The high-pressure cylinders 
—_ on the Otto cycle, but with pre-compressed charges. On 
the down stroke of the pump piston, which is effected by exhaust 
gases from one of the high-pressure cylinders acting on the low- 
ressure piston, gas and air are drawn into the pump, the air 

jing in excess of the nsual proportions. At the end of this down 
stroke the exhaust valve is opened and ignition of a charge in the 
left-hand cylinder takes place. During the return stroke of the 

ump piston a charge is compressed into the right cylinder, the 
eft-hand valve ¢ being held closed by the expanding gases in the 
left cylinder, which gases are at a much higher pressure than the 
charge which is being compressed at considerable pressure above 
atmosphere into the right cylinder. At the end of the working 
stroke of the left cylinder the exhaust yalve is closed and the left 
valve d is opened by any suitable gear, and the partially expanded 
gases pass from the left cylinder into the low-pressure cylinder, 
forcing its piston and the pump piston downwards, so that a 
further suction of charge into the pump takes place. At the end 
of the working stroke of the piston the exhaust valve is opened 
and the exhaust gases are discharged, the compression stroke 
of the right-hand cylinder being completed simultaneonsly with 
the working stroke of the low-pressure cylinder. Ignition of the 
charge in the right cylinder is. then effected, and the two high- 
pressure pistons move downwards, the pump piston meanwhile 
moving upwards and compressing a charge into the left cylinder. 
At the end of the working stroke of the right piston the exhaust 
valve is closed and the right valve d opened, and the gases from 
the right cylinder are delivered to the low-pressure cylinder. 
Suction takes piace into the pump for delivery into the right 
cylinder during the next stroke under the pressure of the gases of 
combustion in the left cylinder. The air pump charges the high 
pressures alternately, and they alternately + i their partially 
expanded gases into the low-pressure cylinder. ‘Two separate im- 
pulsesare thus obtained per revolution, 7.¢., a high-pressure impulse, 
and after a half revolution a low-pressure impulse, and the power 
is divided nearly equally between the cylinders. The inventors 
say they find it practicable to obtain in the high-pressure cylinders 
an average pressure of 200 1b. per square inch, while the tempera- 
ture of the partially expanded products of combustion at the end 
of the high-pressure stroke is about 650 deg. Cent., and they obtain 
pag average pressure in the low-pressure cylinder. —A ugust 

y . 





RAILWAYS AND TRAMWAYS. 


23,433. October 3lst, 1904.—IMPROVEMENTS IN Ralls FOR 
TRAMWAYS, RAILWAYS, OR THE LIKE, Joseph Hill, St. 
George’s Engineering Works, Wood’s-lane, Derby. 

This invention relates to improvements in rails for tramways, 
the object being to do away with or reduce the tendency to slip or 
skid upon the smooth face of the ordinary rail, and to afford a 
better tractive grip to the wheels of any self-propelled vehicle that 
may be running on such rails, It is well known that the smooth 
and slippery surface of a tram rail is a constant source of danger 


N° 23,433. 


TT 


64 























to horses, and that this is especially the case when the rails are 
wet or y- There are two figures. Fig. 1 is a pian of a tram- 
way rail of a usual form or section, and Fig. 2 is a cross section on 
line AB. a isthe ordinary tread or part of the rail on which the 
tram wheels run, and } is the ordinary channel in which the tram 
wheel flange runs ; x x are grooves or slots in the face of the tread 
portion a of the rail, and disposed diagonally relatively to the 
direction of the length of the rail. These slots x, as shown, do not 
extend right across from the edge a! of the tread into the channel 
b, but can be made to do so if desired. x! indicates the filling of 
road dust or a packing of non-slipping material in one of the 
slots r.—August 24th, 1905. 


ORDNANCE, 


17,827. August 16th, 1904.—IMPROVEMENTS IN AMMUNITION 
HorstinG APPARATUS FOR TURRET GUN Movuntrnas, Lieut. 
A. T. Dawson, R.N., 32, Victoria-street, Westminster, and 
James Horne, of Messrs. Vickers, Sons and Maxim, Limited, 
Naval Construction Works, Barrow-in-Furness. 

These improvements are chiefly designed for use in ships carry- 
ing guns of large calibre either singly or in pairs or otherwise. 
The guns are mounted on a revolving platform or turntable having 
a working chamber attached to and rotating with it, from which 
chamber a circular trunk for the lower hoist extends downward to 
the ammunition chambers, the whole rotating together as one 
structure. The ammunition carried up by the lower hoist cages is 
transferred to the cages of the upper hoist, and by them is raised 
into position for loading the guns. There are sixteen figures. 
Fig. lisaside elevation. Ais the revolving platform or turntableon 
which the guns are mounted. B is the working chamber attached 
to the turntable and rotating with it. C is the circular trunk 
which extends downward from the working chamber to the ammu- 
nition chambers, F F!arethetwo parts of the lower hoisting cage, the 
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part F carrying the powder charges, and the part F! carrying the 
projectile, both being guided on the same rails I, and so arranged 
that as the part F! ascends it carries with it the part F. Stops 
are provided in a suitable position on the trunk C, so that during 
the descent of the two parts of the cage the part F or powder cage 
is prevented from descending below the position where it is 
charged, the part F! or projectile cage being at this point separated 
from the part F, and continuing to d d to the position where 
it will be charged from a bogie, In other positions by means of a 
locking device the two parts are locked together. The upper 
hoisting cage is guided on rails J, and consists of the upper part 
G for the powder charges, and the lower part G! for the projectile, 
the upper part boing carried on guides formed on the lower part, 
and being capable of vertical movement thereon. Fixed stops 7! 
are so arranged that as the cage is lowered projections on the upper 
G will come to rest on the stops just before the lower part G! 

as completed its descent, the result being that the upper part is 
held, and a gap formed between the upper and lower parts of the 
cage. This gap will be directly in line with the projectile elevated 
by the lower hoisting cage, so that the projectile can be rammed 
by the rammer K directly on to a hinged tray carried by the lower 





part G! of the upper hoisting cage. When the upper and lower ' 





parts of the upper hoisting cage are separated the powder charges 
in the lower hoisting cage are in alignment with the powder com. 
artment in the upper part G of the upper hoisting cage, and can 
e rammed directly into the same by the rammer L. (n raising 
the upper hoisting cage the lower part G! re-engages with the 
upper part ( and lifts it from its stops, both fo ascending 
together into the loading position, —A ugust 24th, 1905, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


797,380.—OrDNANCE Loapinc Drivice, C. P. E. Schneider, I 
Oreusot, France.—Filed October 4th, 1904. 

The nature of this invention is very well set out in the first of 
eight claims, which runs thus :—A continuous ammunition-ramming 
appliance or apparatus in which there is a supporting cradle or 
carriage for successively receiving the projectile, the powder 
charges, and an extension piece or pusher, said carriage having 
chain gearing furnished with pushers, and also having a spring 
stop connected with a pawl-and-ratchet contrivance in such a 
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manner that so long as the carriage remains out of contact with 
the gun barrel, the chain operates as a rack for an actuating wheel, 
and on the rotation of the latter, imparts a longitudinal movement 
to the carriage, and then, after the release of the pawl-and-ratchet 
contrivance, by the stoppage of the carriage against the breech end 
of the gun, travels independently of the carriage, thereby bringing 
pushers on the chain successively against the projectile, the 
powder charges, and an extension piece manually placed on said 
carriage. 

797,815. AIR-LOCK APPARATUS FOR CAISSONS AND TUNNELS, 
E. W. Moir, Loudon, England, assignor to 8. Pearson and Son, 
Incorporated, Long Island, City N.Y., a Corporation of New 
York.—Filed March 18th, 1905, 

This is one of three patents taken out in the United States for 
substantially the same invention, The patent is fora horizontal 
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air-lock, so arranged that trucks can be run through it on rails, 
and lowered or raised in the shaft. The construction will be readily 
understood from the drawing. There are nine short claims. 


797,855. Car-pumP, H. Inman, Amsterdam, N.Y .—Filed Decem- 
ber 20th, 1901. 

The nature of this invention will be readily understood from the 

engraving. Trucks to be end-tipped, are run on to a balanced 














table, carried on small friction wheels, on which it moves easily. 
There are seven claims. 
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THE BRITISH ASSOCIATION. 


No. I, 
(From our own Correspondent.) 


Tux official party of the British Association, numbering 
slightly over 200, arrived at Cape Town on Tuesday 
morning, the 15th of August, after a cold but pleasant 
voyage in the Union-Castle liner Saxon. The opening 
meeting was held the same afternoon in the new 
City Hall. Sir W. Crookes read a letter from Mr. 
Balfour, the past-president of the Association, ex- 
ig his regrets at being unable to be present in 
Town to hand over the responsibilities to the 
incoming President—Professor Darwin—whose scientific 
reputation it was unnecessary to enlarge upon. He 
earnestly trusted that the visit of the British Association 
to South Africa would be the brilliant success that it 
desired to be. Sir W. Crookes then introduced Professor 
Darwin, who received the heartiest of welcomes, and 
who proceeded to deliver his address. This, at the 
outset, dealt with the great advances of the last four 
centuries in the subjugation of Nature’s forces by man. 
After thus tracing the successive causes and effects in the 
chain of events that made up the history of the world, 
the President then passed on to the consideration of the 
origin and future state of animals, planets, suns, and 
stars. He then set forth some of the attempts that had 
been made to formulate evolutionary speculation, and 
stated that he was quite justified in maintaining that the 
general principle of natural selection held its place firmly 
as a permanent acquisition to modes of modern thought. 
Evolutionary doctrines concerning inanimate mature, 
although of older date than those which concerned life, 
had been profoundly affected by the impulse that progress 
in the latter had occasioned, and the origin and history of 
the chemical elements and of the stellar systems now 
occupied a far larger space in the scientific mind than 
formerly. The mystery of life, however, still remained 
impenetrable. Professor Darwin then challenged the 
views of biologists, who considered that the transforma- 
tion of species was a slow continuous movement. Arguing 
from analogies that he cited, he was inclined to the view 
that evolution was obtained by means of very slight 
continuous changes occurring during a long period of time, 
tollowed by a sudden transformation into a new species, or 
by rapid extinction. The study of stability and instability 
furnished problems for both the physicist and the biologist. 

Although the dissociative stage of the old alchemistic 
problem still ~~ beyond the power of the chemist, yet 
modern researches have shown sufliciently clearly the 
structure of the atom to render apparent what would 
have to be done to effect the transformation of the 
elements. Dissociation and transmutation both de- 
pended on the behaviour of the atom, and the survival 
of the stable atom depended on the principle of 
natural selection. Within the last few years the 
researches of Lenard, Réntgen, Becquerel, the Curies, 
Larmor, Thomson, and many others, had thrown much 
light on the ultimate constitution of matter. Thomson 
stood pre-eminent, because it was principally due to him 
that they were to-day in a better position than ever 
before for picturing the structure of an atom. The 
existence of negative corpuscles in the atom was now 
certain; it was also known that they were moving 
with velocities comparable with that of light, but the 
mechanism whereby they were held together in a group 
was hypothetical. The stability of the atom depended 
on the conformance of the motion of the corpuscles to 
certain definite orbits. The arrangement must finally 
break up, and the corpuscles disperse, or re-arrange 
themselves. Professor Darwin then referred to Thomson's 
electric miniature planetary system, whick was a triumph 
of mathematical power, and which might be made to run 
for a million years, but not for eternity. The conception 
of the decay of an element, and of its spontaneous trans- 
mutation into another element, was an absolute contra- 
diction to all knowledge of the elements, except that 
recently acquired. But now symptons of decay were 
perceived in elements that must have lasted already for 
millions of years. There was reason to believe that in 
radium, and in other elements possessing*very complex 
atoms, the disruption and spontaneous re-arrangement 
constituting a transmutation of elements was evident. 
Future discovery in this field must prove deeply interest- 
ing, and, perhaps, ultimately profoundly affect the 
material side of human life. 

The second part of the address, dealing with the various 
theories of evolution in the heavens, was delivered in 
Johannesburg on 80th August. 

The reception given to the presidential address by the 
audience, which numbered over 1200, was most enthu- 
slastic, and was gracefully acknowledged by Professor 
Darwin, who also returned thanks on behalf of themembers 
of the British Association for the welcome given to them. 

His Excellency the Governor, Sir W. Hely-Hutchinson, 
expressed the thanks of the assembly to Professor 
Darwin, and also their great pleasure at greeting the 
Association. He said: “ We, at the gate of South Africa, 
give to the members of the Association a most hearty 
welcome, and trust that the visit will be not only for the 
advancement of science in this country, but also as a 
pleasant holiday for you all.” He dared hope that the 
bonds of the brotherhood of science would also promote 
brotherly feeling between his Majesty’s subjects in South 
Africa and in the Motherland. 

Sir David Gill seconded the vote of thanks to Professor 
Darwin, and stated that his dream of thirty-six years in 
South Africa was now fulfilled in the entertainment of 
the distinguished Association. 

On Wednesday, the 16th, the Sectional meetings of the 
Association were started. In the Mathematical and 
Physical Section Professor Forsyth delivered a presiden- 
~ address, dealing in review with the discoveries of the 
ast three centuries, and paid high tribute to South Africa’s 
contributions to knowledge, more especially in the subject 
of astronomy, 
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On Thursday, the 17th, in the City Hall, a congregation 
of the Cape of Good Hope University, was held under the 
presidency of Sir John Buchanan, the Vice-Chancellor, for 
the purpose of conferring honorary degrees on several of 
the distinguished visitors. The following is a list of the 
degrees :-— 

Doctors of Science :—Professor Darwin, President of 
the British Association ; Sir William Crookes; Sir David 
Gill; Dr. Porter, Professor of Mining Engineering, McGill 
University, Canada; Dr. Davis, Professor of Geology, 
Harvard; Dr. Backland, Russia (for Astronomy); Dr. 
Bohr, Professor of Physiology, Denmark; Dr. Cordier, 
France; Dr. Angler, Professor of Botany, Germany; Dr. 
Kapteyn, Professor of Astronomy, Holland; Dr. Penck, 
Professor of Geography, Austria; Dr. Sjogren, Professor 
of Geology, Sweden. Doctors of Literature :—Sir 
Richard Jebb, Dr. Murray. 

At the conclusion of the proceedings a message from 
the Prince of Wales, Chancellor of the University, was 
read, welcoming the members of the British Association 
who received the honorary degrees. 

The Sectional meetings, which were opened on the 
16th August, at Cape Town, were continued on the two 
following days. Professors Beattie and Morison con- 
tributed a paper dealing with the progress of the 
Magnetic Survey of South Africa. In the Transvaal, 
Orange River Colony, Rhodesia, Natal, and Cape Colony, 
about 400 observation stations had been established, and 
the record work was now sufficiently advanced for the 
preparation of maps showing the distribution of magnetic 
force. The application of roller bearings to certain classes 
of vehicle was the subject of an interesting paper pre- 
sented in the Engineering Section by Mr. Thomas Low, 
who gave statistics of the economy effected by their use on 
the Birmingham and the £outhport tramways, and on the 
Indian State Railways. A paper by Mr. Alfred Hennessy 
gave the results of practical experience in South Africa 
with motor cars, and pointed out the special features of 
their construction most affected by local conditions. 
Mr. Tippett, Chief Engineer of the Cape Government 
Railways, gave a complete history of that system from 
its beginning down to the present day. An interesting 
discussion followed this paper, in which Sir W. Preece 
and Mr. Alexander Siemens both spoke in favour of the 
electrification of railways, showing the especial advantage 
of the proposed change in the case of a suburban line. 
Mr. Denholm dealt with the difficulty of electrification 
of narrow gauge railways, and also gave results of 
experience and experiments on the subject of the lighting 
of trains. 

Many social functions, including a reception by Sir 
David and Lady Gill at the Royal Observatory, passed off 
most pleasantly, and served to bring the visitors into 
closer touch with members of the local community. The 
popular lectures delivered by Professor Poulton, on 
Burchell’s work in South Africa, and by Professor C. V. 
Boys on “Some Surface Actions of Fluids,” were both very 
well attended. In the case of the latter lecture a number 
of experiments was shown, illustrative of the phenomena 
of the surface actions of fluids, and also of those 
attendant on the passage of bubbles of air or gas through 
liquids. The natural process of evaporation was also 
explained, Professor Boys accounting clearly for the very 
rapid evaporation of surface water in the high lands of 
South Africa. Waterthere, he said, dried up with the same 
rapidity that alcohol did in England, the high altitude 
and the action of winds being the chief reasons. This 
lecture closed the first stage of the proceedings of the 
British Association in South Africa, and Professor Forsyth 
took advantage of the occasion to return thanks for the 
royal welcome that the members had received at the 
hands of the Cape Town people. 

The official party left Cape Town on board the Saxon 
and Durham Castle on Saturday, August 19th, and, after 
ashort visit to Port Elizabeth on the 20th, arrivedat Durban 
in the morning of Tuesday, the 22nd. In the afternoon a 
civic reception was accorded to the Association in the 
Town Hall by the Mayor and Town Council. Sub- 
sequently a garden party was held at the residence of Sir 
Benjamin Greenacre, but the enjoyment of this function 
was seriously interfered with owing to the occurrence of 
a heavy thunderstorm. In the evening Mr. Douglas 
Freshfield lectured to a crowded audience at the City 
Hall on “ Mountains.” Numerous local excursions took 
place, and the party left Darban by four special trains on 
the 24th. Halts were made at Pietermaritzburg, Colenso, 
and Ladysmith, with more receptions and excursions, and 
on Monday morning, the 28th, Johannesburg was reached. 
The visitors were met at Park Station by their respective 
hosts, and the morning was spent in a general survey of 
the town. After luncheon the party assembled at the 
headquarters of the Association in Plein-square, where 
the buildings of the Technical Institute had been placed 
at their disposal. The arrangements were perfect, and 
the visitors speedily found themselves attached to one 
section or another, and journeying by carriage to one of 
the mines selected for inspection. These were generally 
in close proximity to the town, and a very interesting 
afternoon was spent in going over the surface works and 
studying the various processes that result in the produc- 
tion of the gold ingot from the mined rock. 

These visits to mines were repeated on two other 
afternoons of the weck, and the many members of the 
British Association who have taken advantage of these 
opportunities have been able thoroughly to study the 
conditions under which the labourers—both Chinese and 
Kaffir—live and work, and it must be recorded that the 
general impressions formed by the visitors have been 
very favourable. It is considered locally that much good 
will result when the members of the Association return to 
England by the dissemination in the towns and provinces 
of the truth in regard to mine labour conditions on the 
Rand. Stung by consistent misrepresentation on this 
subject, those in control of the mines of the Witwatersrand 
have spared no trouble or expense to make these visits to 
mines something more than a hasty rush round or a casual 





inspection. Every corner has been open to inspection by 









the visitors, every practice has been fully exposed for their 
critical observation, the feeling being that these educated 
and enlightened judges may be safely counted upon to 
give a righteous verdict. 

On Monday evening the Mayor and Councillors gave a 
reception at the Wanderers’ Hall. About 1800 people 
were present, and the company assembled to greet the 
visiting members of the British Association was probably 
as thoroughly representative of the different sections of 
the community as any ever gathered together previously 
in this town. His Excellency the Governor and 
Selborne, and Sir Arthur and Lady Lawley honoured the 
occasion with their presence, and the gathering was one 
of great brilliancy. 

On Tuesday morning, the 29th August, the serious 
business of the Association was re-started. The sectional 
meetings were very well attended, and papers of great 
interest were presented. In the Mathematical and 
Physics Section the first paper was by Sir David Gill, who 
described the history and progress of the geodetic survey 
of South Africa and the measurement of the arc of 
meridian 30 degrees east of Greenwich which will 
eventually join up with the great European arc, consti- 
tuting then an arc of 105 degrees, extending from Cape 
Agulhas to Hammerfest, the best arc of meridian measur- 
able in the world. In Cape Colony and Natal the survey 
was completed some few years ago, and its continuation 
in the Orange River Colony and the Transvaal was 
nearing completion, while the work in Rhodesia, although 
being pushed forward, was not proceeding at the pace 
that Sir David desired. The difficulty lay in the lack of 
funds. Sir David dwelt .especially on the extreme 
accuracy of the work that was being done. 

Professor J. Perry presented a paper dealing with 
kinetic shocks in winding ropes. This paper treated the 
subject from a purely mathematical standpoint, and the 
practical side was put forward the same morning by 
Professor Perry, in the Engineering Section, in a paper 
entitled “The Accidental Breakage of Winding Ropes in 
Mines,” which we published on Sept. 1st. It was regretted 
that neither of these papers was available for study by 
local engineers previous to the meeting, as. all discussion 
was thereby rendered practically impossible. 

In the Physics Section other papers presented were by 
Professor E. W. Brown, F.R%S., ‘: On the Present State of 
the Lunar Theory, and on the Formation of a New Set of 
Lunar Tables;” by Mr. E. Nevill, on “ The Value of the 
Secular Acceleration of the Moon Derived from the Early 
Eclipses of the Sun,” and by Mr. R. T. A. Innes, on “The 
Density of Matter in Space,” and on “The Distances of 
the Nearest Fixed Stars.” Mr. Innes in the first paper 
put forward his view that space was not infinite, which 
theory he supported by the fact that the number of stars 
was not unlimited. This theory produced a good deal of 
discussion and considerable divergences of opinion. 

In the Engineering Section Colonel Sir C. Scott Mon- 
crieff delivered his presidential address. This dealt with 
the science of irrigation, the artificial application of water 
to land for the purposes of agriculture. He spoke at 
length of the extent, cost, and value of irrigational 
practice in other countries, and stated the necessity of 
establishing by law the principle that allrivers or streams 
above a certain size‘ were national property. He then 
discussed the various modes of assessing and distributing 
water. Sir W. H. Preece followed the President with an 
exceedingly interesting lecture on “ Wireless Telegraphy,’’ 
which was suitably illustrated by apparatus and lantern 
slides. He was not inclined to acknowledge the complete 
success of the Marconi Company with its long distance 
trans-ocean system, noting that permanent communica- 
tion had not yet been established across the Atlantic. 
Signals could certainly be sent and received, but not with 
such accuracy as to develop into messages. In concluding 
the lecture he stated that: ‘“ Wireless telegraphy is really 
still in its experimental stage. Great progress has been 
made, and will continue. The sea is its domain. Here 
it is practical, and even commercial, but not reliable for 
continuous periods, or for longdistances. There are very 
few places where it could compete financially with 
telegraphs and telephones, and it would be folly to apply 
it for telegraphic purposes where poles can be erected, and 
telegraphs and telephones employed. It is not even 
cheap, for though the capital expenditure is small, the 
working expenses are greater, and the speed of working 
less. When the end of the circuit is in motion, like a 
ship or an advanciug army, there is no question of its 
great value. For war purposes wireless telegraphy is 
imperative, whatever it costs.” 

In the Chemical Section Mr. G. T. Beilby delivered a 
presidential address dealing with gold and its extraction, 
referring especially to the success of the cyanide process 
of extracting gold, and pointing out how the chemist had 
succeeded in lowering working expenses by rendering 
possible the production of cyanide of potassium at a far 
cheaper rate than was ever thought possible. In 1894 
the price of cyanide of potassium in the Transvaal was 
2s. the pound, as against 8d. at the present time. In 
the year 1889 the world’s consumption of cyanide did 
not exceed 50 tons per annum, while now it is not far 
short of 10,000 tons a year, of which the Transvaal gold- 
fields consume about one-third. Other papers were :— 
“ How Oxygen Assists and Retards the Dissolution of Gold 
in Cyanide Solutions,” by Mr. H. F. Julian; and “ The 
Solubility of Gold in Thiosulphates and Thiocyanites,” 
by Mr. H. A. White. 

On Tuesday afternoon there was a brilliant gather- 
ing at “Sunnyside,” Johannesburg, where Lord and 
Lady Selborne gave a garden party in honour of the 
visit of the British Association. Nesrly all the visitors 
were present, and, although the weather was dull, the 
drizzling rain of the morning had stopped, and the 
function was thoroughly enjoyed. 

On Tuesday evening the new St. Mary’s Hall was 
packed with the audience that assembled to listen to 
Professor Ayrton’s popular lecture on the “ Electrical 
Distribution of Power.” 

On Wednesday morning all Sections of the Association 
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were again in session, and some very interesting papers were | fo 
its heat. 
|of the stellar universe, it could safely be stated | the machine. 


read. Perhaps the most popular paper was that given 
by Mr. Alexander Aiken on “ The Local Cost of —— 
The reasons for the high cost of living were carefully 
analysed. It was not the geographical position of the 
Witwatersrand that was responsible for this, many parts 
of America being quite as far from the sea without showing 
the same high prices for daily requirements. The back- 
ward state of the Colony’s agriculture could not be 


was not the only source from which the sun might draw | consists of a frame carrying seven rows of prongs, the 
Passing on to consider the wider field | length of which is reduced towards the delivery end of 
The frame is attached to a lever 1, gys. 
that there was order of some sort in the heavens, pended from the end of a counterbalanced arm M, and to 
and although particular cases could not be proven, | this lever a certain movement in a horizontal direction jg 
it was possible to obtain general ideas as to the succes- | imparted by an excentricand rod P. To the arm M is secured 


| sion of events in stellar evolutions. After considering | the projection N, provided at its end with a friction 


| several theories with regard to the relation existing | 


between the wispy clouds, the more condensed nebulw, 


roller which runs in the groove of the cam 0. The 
excentric P and cam O are both keyed upon the shaft 1,, 















































accepted as the true reason for the state of afiairs, for | 
the same condition existed in other places without pro- 

ducing the same economic disadvantages. The high cost 

of living certainly operated injuriously on the best 

interests of the country. Many working men found it 

difficult, if not impossible, to maintain their wives and 

families here. Statistics were presented comparing 

the position of the artisan on the Rand with that 

of the artisan in England. The expenditure per 

week in the latter case for food alone, according to 

the Board of Trade published figures, was 18s. 6}d. 

for an agricultural family of six. The same articles 

in Johannesburg would cost 28s. 2d. per week. A 
reliable statement of the usual expenses for a smail family 
in Johannesburg was given—these were averaged from 
twenty-two cases—and this showed that men earning £1 
a day, equal to £25 or £26 per month, could do no more 
than subsist if they had a small family to support. Mr. 
Aiken proceeded to diagnose the “ disease” that lay at 
the root of the abnormal local economic conditions, and 
his analysis of the charges which an ordinary consignment 
of goods to the Rand accumulated in “ snowball” fashion 
on its journey up showed clearly one way in which 
possible improvement lay. A thorough revision of 
customs’ dues and railway rates appeared to be the 
probable solution. 

In the Engineering Section, Mr. Robert Hammond, 
M.I.C.E., read a paper on “ Electrical Power Distribution 
for the Rand.” This able contribution produced a big dis- 
cussion. 

In the Mathematical Section, Professor J. Perry’s paper 
on “ The Teaching of Elementary Mechanics,” interested 
a large audience. This paper dealt with defects existing 
in the present scheme of education. 

The second and concluding portion of Professor 
Darwin’s presidential address was delivered on the 
evening of the 30th. Earl Selborne presided, and there 
was « large and distinguished audience. The subject | 
dealt with was evolution from an astronomical point of 
view, and the lecturer explained how an orderly planetary 
system might have been evolved by the persistence of a 
sun and a few planets, growing by accretion through the 
subjugation of myriads of other smaller bodies which 
previously were moving in orbits out of harmony with 
those of the larger masses. This would lead to stable | 
perpetual orbits whose motion, if completely solved, | 
would give a rigorous mathematical explanation of Bode’s 
law concerning the planetary distances. A general | 
mathematical method for solving the problem of cosmical 
evolution might find another application to miniature 
atomic systems, and might thus lead onwards to vast 
development of industrial mechanics. The nebular hypo- 
thesis was then considered by Professor Darwin, and its 
defects and want of completion explained. Touching on the 
birth of solar bodies, he theorised on the subject of rota- 
tion to show how matter might have separated into 
planets and satellites. Tidal friction was sufficient to 
explain the excentricity of an orbit, but, though fitting | 
the case of the earth and the moon, nunierical examina- | 
tion showed it in several cases inapplicable to other | 
planets and satellites. The relationship of the earth to | 
the moon was exceptional, and we had still to rely on a 
theory such as Laplace’s for the explanation of the main | 
outlines of the solar system. He then speculated on the 
age of the solar system, and pointed out how the opinion 
of geologists and physicists had differed on this point, but 
how a certain part of the discrepancy might now be 
accounted for by the existence of radio activity in the 
sun. It was now known that the concentration of matter 


Fig. 8-THE McNAUGHT WOOLWASHING MACHINE 


and the stars, Professor Darwin, in conclusion, stated 
that it was possible to trace the solar system back to a 
primitive nebula with some degree of confidence, and that 
there was reason to believe that the stars in general had 
the same origin. The origin of the primitive nebule 
remained for explanation. Here we were bafiled, and 
regarding the insignificant relation of puny man to the 
universe, it was not surprising. Our children’s children 
would still be gazing and marvelling at the starry heavens, 
but the riddle would never be read. The lecture was 
listened to by the large audience with rapt attention, and 
enthusiastic thanks were accorded to the lecturer. Pro- 
fessor Darwin, in reply, mentioned that there was a scheme 
on foot among the members of the British Association to 
found a medal for South African students to commemorate 
the present visit. 








WOOLWASHING. 
No. II.* 


An interesting and up-to-date example of the “ swing- 
ing fork’ type of machine is shown in Figs. 8, 9, and 10, 
the makers being Messrs. J. and W. McNaught, of Roch- 
dale, who have had a very extensive experience in this 
class of work. Only one bowl is shown, the same features 
being common to each of the set. In the general view, 
Fig. 8, it will be seen that the washing bow] proper takes 
the form of a central compartment A, with perforated 
bottom, and that on either side are arranged side tanks 
Band C. Wool is delivered to the machine by the feed | 


| sheet D in the usual way, and after being submerged by 
| the immerser E is carried forward by the swinging rakes 


F F, as previously described. The rake stem is in each 
case connected to the end of a link or radius rod G, which 
vibrates on a fixed centre at the top of a vertical standard 
bolted to the frame of the machine. Clamped upon the 
stem is a block which engages the pin of a crank H fixed 
on a short shaft I, which is driven by bevel gear from 
the side shaft J. The prongs of the rake are in this way 
caused to describe the path traced out in Fig. 9. All the 
rakes except the first are timed to move simultaneously in 
the same direction, being raised and lowered together. 
The immerser E, which extends the full width of the 


| bowl, is in the form of a box, corrugated or indented on 
| its surface to prevent the wool escaping laterally when 


pressed down into the suds. This box is fixed at the 
lower end of a slotted lever F;, suspended from the arm 
G,, which is a prolongation of the corresponding arm G 
of the first rake. The lever F; is slotted, in order that 
in the first place its vertical movement may be derived 
entirely from the crank H of the first rake, with which it | 
works in unison. But the second condition is, that a 
certain amount of movement in a horizontal direction | 


| must also be imparted to carry forward the wool as it is | 


delivered from the end of the feed sheet D. A crank | 
H,, engaging a die in the slotted lever F,, is employed | 
for this purpose, and the mechanism becomes identically | 
the same as the well-known quick-return motion of the | 
shaping machine. It is a great advantage that the slow 


' forward movement occurs during immersion, sufficient 


time being given for the wool to become saturated. Thus | 


| it will be seen that when the immerser is in action, the 


rake in combination with it is raised, and that when the | 
immerser is lifted, allowing the wool to float, the rake | 
descends and propels the wool forward. The lifter K, for | 


raising the wool out of the bowl and delivering it to the | 


squeeze head RS, is shown separately in Fig. 10. It 


which is driven by fast and loose pulleys, and which 
by bevel gear also drives the side shaft J. The end of 
the arm M is thus caused to describe an arc, and a com- 
pound motion is given to the prongs of the lifter, each of 
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Fig. 9-RAKE MECHANISM 


which moves in the path shown in dotted lines. The 
travel covered by all the points of the lifter is shown 
section-lined, indicating clearly the action of the 
mechanism in pushing the wool up the incline at the 





Fig. 10—DELIVERING AND SQUEEZING MECHANISM 


end of the perforated bottom and down the chute plate 
Q to the rollers R and S—Fig. 8. The wool in this way 
carries with it a certain quantity of suds, and is, in fact, 
washed into the nip of the rollers. The fibres are thus 
maintained in an open condition, and as far as possible 
separate from each other, instead of becoming clotted 
together, as would be the case if completely draincd 
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before reaching the rollers. With the wool in this open 
dirt can easily get away, and are 
drained back with the stream of liquor through a trough | mechanism which terds to entangle the fibres 
X placed immediately below the bottom roller, and com- | together the varions staples, is ta be avoided... To meet 
municating with the side tank B. By means of a small | these requirements, Messrs. J. and W. McNaught have 
centrifugal pump B, the dirty liquor is then pumped into | patented and introduced ain entirely new type of machine, 


condition, sand and 


the settling tank C, in which no agitation occurs, and 


where, therefore, solid matter falls to the bottom and 


° ‘ | 
value of the wool is considerably reduced. From this | the T-levers being further connected together by means 
point of view the use of reciprocating forks, or any | of the rod K. Supposing for the moment that the 


which has been widely adopted, and which has given ex- 
cellent results. The improvement consists in fixing all 


and mix | levers J are fixed, it will be seen that the propelling 


frame E is free to move through a short distance 
| horizontal! y on the swinging links II. This horizon- 
| tal movement is obtained by an adaptation of the 


| quick-return mechanism used for shaping machines, as 
| will be seen in the detail Fig. 13. On the horizontal 


may easily be flushed out from time to time. The’! the forks to one frame, which, during tke forward stroke, | shaft O is keyed a crank, the pin of which engages a 


























squeeze rollers R and § are loaded by weights V acting 
through the compound levers T and U, epiings being 
introduced at W to allow the rollers to separate and take 
up any variation without shock. The top roller R is 
driven by friction from the bottom roller S, and this in 
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Fig. 11-!MPROVED McNAUGHT WOOLWASHING MACHINE 


descends, and propels the wool through the scour liquor 
in the gentlest possible manner, leaving it free to float 
upon the surface in a perfectly open condition. The 
frame is then raised, and the return stroke made clear of 
the surface. Figs. 11 and 12 show respectively the 




















Fig. 12—SINGLE FORK-FRAME WOOLWASHING MACHINE 


turn receives motion through gearing from driving 
pulleys at Y. The wool is stripped from the rollers by 
the apron Z, constructed of wooden laths, and working 
closely to the roller S to prevent any wool getting through 
into the trough X below. 

In the swing rake type of machine just described much 
agitation takes place, and 


the wool is tossed about , cb 


considerably in the suds, Ye kis Ly 
which, although undoubtedly Wg 
an advantage when dealing 
with very dirty wool, or 
“slipes” containing a large 
proportion of lime, may, in 
other cases, be decidedly 
objectionable. It will readily 
be understood that when 
woolis drawn forcibly through 
water, the fibres have a 
tendency to entangle and 
adhere together, or become 
“felted,” as itis termed. If, 
on the other hand, the wool 
be permitted to float on 
the surface, it will open 
out, and the fibres will 


Separate, rendering the removal of any dirt an easy | 
side members E E, formed of steel tube, connected 


matter. It is, moreover, most important that the wool 
when washed should be free and open, and devoid of any 
matted or stringy fibres, which are liable to be broken 
during the carding and combing processes. If this 
occurs the staple, or length of fibre, is shortened, and the 
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general arrangement and perspective view of the machine, 
and a detail of the mechanism for actuating the swinging 
frame is givenin Fig. 18. The arrangement of the bowl A, 
with the side tanks B and C, the feeding apron D and 
squeeze head §, is the same as in Messrs. McNaught’s 
swing rake machine—Fig. 8. The construction of the 
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Fig. 13—QUICK RETURN MECHANISM 


fork frame is ingenious. It consists of two longitudinal 


die P, capable of sliding up and down in the slot of the 
lever, which is pivoted at its upper end to a fixed part 
of the machine. The lower end of the lever Q is coupled 
by means of the rod R to the fork frame, which thus 
receives a slow forward movement through the liquor, 
followed by a rapid return when raised. The required 
motion in a vertical direction for raising and lowering the 
frame is obtained :through the vibration of the T-levers 
J J, one of which is connected by the link L to the lever 
M. This is provided with a friction roller bearing upon 
the edge of the cam N, which is keyed upon the same 
shaft as the crank P. The idea of combining the two 
mechanical movements in this way is distinctly clever, 
and it has been found in practice to answer the purpose 
admirably. In its remaining features, the machine is 
built upon the same lines as the swing rake machine of 
the same firm. 








THE ACETYLENE INDUSTRY. 


As some considerable time has elapsed since we 
published a general review of the calcium carbide and 
acetylene industries, it may be of interest to take the 
present opportunity of recording the progress that has 
been made in the exploitation of the new illuminant in 
the different countries of the world. Production of 
acetylene for the evolution of artificial light, and to a 
lesser degree of heat, is still by far the most important 

| use to which carbide is put; although there are two or 
three minor employments for the latter, which may, in 
the future, become of some value to the manufacturers of 
that material. One of our leading newspapers has 
recently proclaimed that acetylene is disappointing the 
early expectations of its sponsors. What we have to 
report in the following lines will show how far this 

| pessimism is justifiable. 

| The most natural method of investigating the growth 


| of the industry is to collect the figures relating to the 


amount of carbide now being manufactured ; but diffi 
culties arise immediately, partly because Sweden, one of 
the chief countries where carbide is made, returns ne 
accurate figures, partly because much of the materia. 
tends to be exported from one European land to another 
before reaching its market, and partly because carbide is 
already fulfilling the duty to which its high concentration 
| as a portable store of energy entitles it, viz., the duty of 
| providing light for dwellers in obscure and far distant 
| parts of the earth, whither we cannot follow it. To give 
an instance of this, it is sufficient to say that the quantity 
of carbide exported from Hungarian ports to the British 





| Possessions in the Mediterranean during 1903 was 0°8 
metric ton, the corresponding amount in 1904 being 
'1°3 ton. Similarly, in 1904 ten tons were sent from 
| Austrian ports to Aden alone. Having made this proviso, 
we may quote the following figures, which are probably 


| fairly accurate. In Germany the consumption of carbide 


together by light angle iron cross bars, to which the | during 1903 was about 18,000 tons, in 1904 about 20,000 


prongs of solid drawn brass are secured. 


The frame is | tons, and for 1905 is expected toreach 23,000 tons. During 


suspended by rods II, from two counter balanced | 1904 about 15,000 tons were imported, and nearly 10,000 


T-levers J J, supported on vertical standards, as shown, | tons were made in the country, thus showing that about 
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5000 tons were exported. France makes all her own 
carbide, and does not export in appreciable quantity; the 
consumption for 1904 was about 14,00C tons. Italy is 
said to manufacture 20,000 tons per annum, and to have 
consumed 17,000 tons in 1904, These three countries 
together absorbed, therefore, roughly 50,000 tons last year. 
Spain is reported to be making and using 5000 or 6000 
tonsa year. In 1904 Switzerland exported 8547 tons, 
but details as to its destination are not yet available; in 
1903, when the total exportation was 6791, 6342 tons 
went to Germany, 365 to Belgium, and the remaining 
100 to those oversea countries or colonies already referred 
to. In 1904 Norway exported 5675 tons—3400 to Ger- 
many, 1400 to Great Britain, about 300 each to Denmark 
and Holland, and 250 in various directions. Austria 
exported 5437 tons—5080 to Germany, and 350 elsewhere. 
The exportation through Trieste of carbide, coming chiefly 
from the factory at Jajce in Bosnia, but partly from 
Sebenico in Dalmatia, and Matrei in the Tyrol, was 1635 
tons in 1904, 1380 going to Austria and Germany, and 
250 to other unknown places. 

Thus we find that about 4000 tons of European carbide 
were sent last year all over the world, e¢.g., to our over- 
sea Possessions, to the Dutch Indies, and elsewhere. The 
carbide manufactured in Canada and the United States, 
perhaps an unknown quantity, is consumed there, though 
the States sends some to various parts of South America, 
to Cuba, and the Philippines. According to a very reason- 
able estimate, which is acceptable to the German Acety- 
lene Association, the total consumption of carbide 
throughout the world at the present time is at the rate | 
of some 100,000 tons per annum. 

We cannot quote precise figures for tae consumption 
at home, owing to tke lack of the Swedish data. No 
carbide is being manufactured in Great Britain, but two 
or three little works in Ireland are turning out 100 tons 
or so. In 1903 the importation from Norway reached 
476°7 metric tons, rising to 1389°4 tons in 1904; this 
carbide coming from Notodden. The Swedish carbide 
comes mainly from Alby, a factory having about twice the 
capacity of Notodden, 7.e., over 7000 tons per annum. A 
German estimate makes our consumption for 1904 to be 
4500 tons, 3000 of which should have been derived from 
Alby and Notodden. We do know, however, that the 
amount of carbide sold in the United Kingdom during 
the first six months of the current year was almost the 
same as that sold during the whole of 1904. 

Another method of studying the development of the 
industry is to consider the number of installations already 
laid down. At the beginning of the present year there 
were 75 villages in Germany provided with public acety- 
lene supplies, and by next Christmas the number should 
reach 100. The Association believes there are now about 
25,000 single installations in operation :—i.c., plants of 
domestic, or larger size. In 1904 the German railways 
consumed 7400 tons of carbide in the manufacture of their 
enriched oil gas for carriage lighting. In the United 
States 202 “incorporated towns” had public supplies at 
work last January, and the number is steadily growing.* 


Besides these villages, the United States Government is | 
| systems of a mile or more in length, and to be supplying | with the consent of the makers, from 290 to 300 litres of 
| thirty, forty, fifty or more private consumers. All things | crude acetylene per kilogramme. 
| considered, the most important public installation within ever, is still below that which obtains here, and the 


employing acetylene in several of its military stations on 

a scale which puts some of the “city” plants to shame. 
* Published returns show that the number of villagesin the United 

States fitted witu public supplies of air gas for the first time fell from 18 | 


during the year 1903 tu 11 1m 1904, the number of places provided with | 
acetylene supplies rising from 62 in 1903 to 80 in 1904. 





The estimated number of private plants in the States is 
100,000, and it has been guessed that there are 2,000,000 
portable lamps—motor, cycle, hawkers’, and table lamps— 
in service. Parallel figures cannot be given as to the 
number of private installations in any other country ; but 
an attempt is about to be made to compile the correspond- 
ing data for the United Kingdom. The English Acetylene 
Association is strongly in favour of the scheme, and has 
promised its hearty support, although at the moment of 
writing it is impossible to say whether the project will be 
supported by those members of the trade for whose bene- 
fit it has been brought forward. Apart from the interest 


' and advertising value attached to a knowledge of the gross 


number of plants in operation, possession of the total 
enables us to demonstrate how much more soundly 
acetylene apparatus is being built at the present time 
than in the early days, and so the still remaining timidity 
of the public can be proved groundless. In Germany 
figures covering the total number of private plants, and 
details.of all accidents which have occurred in connection 
with them, have been laboriously collected from the first. 
During the years 1897 to 1899 the average ratio of 
accidents per annum to all fixed plants at work was 1°61 
percent. During the years 1900 to 1904 the correspond- 
ing mean ratio was 0°18 per cent. Of these latter, 
70 per cent. are known, and 90 per cent. are strongly 
suspected to have been caused by carelessness with a 
light, z.e., taking a burning lamp or candle into the shed 
containing the apparatus when it was out of order. The 
ratio is still diminishing ; but without allowance for this 
we may say that only one accident or explosion for which 
the attendant upon the plant is not culpably responsible 
now occurs in Germany each year for every 5500 acetylene 
generators in use. Endeavours to discredit acetylene are 
occasionally made by pointing out that a comparatively 
larger proportion of consumers of acetylene than of coal 
gas meet with accidents. If this statement is correct, its 
cogency disappears when we remember that the layman 
usually has to make his acetylene, but always buys his 
coal gas ready for combustion. Accidents do not occur 
during the consumption of acetylene. 

It will probably surprise most readers to learn that 
within the British Empire there are at least thirty-five 
towns and villages which are provided with public supplies 
of acetylene. Many of these are only hamlets; some 
have only a set of public Jamps for the illumination of 
their more important roads, but a fair number contain 
plant serving practically all the business premises, 
churches, and the like, as well as the residences of the 
wealthier inhabitants. Sixteen sueh installations exist 
in the United Kingdom, and have already been referred 
to in print. Six are in the province of Ontario, and five 
or six in Manitoba, Canada. One is in Nova Scotia 
(Amherst). Jamaica has one at Montego Bay; one is at 


Queenstown in Cape Colony. Mildura, in Victoria, and | 
Unley, in South Australia, are at least partially lighted | 
with acetylene ; and an outlying portion of Dunedii, in | 


New Zealand, is reported to use some acetylene street 
lamps. Details of the plant in some of these places are 
in our possession, showing them to have distributing 


the British Isles is that at West Linton, in Peeblesshire, 
where there are some 750 burners connected to the 


service. The plant at Portsoy, in Banffshire, supplies 
about 450 lights, but is somewhat unhappy in its terribly 
high leakage, which, calculated as a percentage of the 
make, is four times, and calculated per mile of main per 
hour, is twice that of several German villages. Lack of 
proper skill or care in laying the main has brought too 
many public acetylene supplies into disrepute; in a few 
cases it has caused the enterprise to be a financial failure. 
Many of the soundly-piped places are making a profit on 
their gasworks, or are selling their acetylene to private 
consumers at an acceptable price, which is nevertheless 
high enough to pay all the expenses of the public lamps. 

Especially on the continent of Europe, there is a 
marked tendency on the part of the central Governments 
to control the acetylene industry by means of detailed 
codes of regulations, which occasionally go so far into 
particulars as to specify how plant shall—or shall not— 
be designed, erected, and manipulated. The rules are 
intended rather to encourage the growth of the industry 
than to hinder it; indeed, in many cases they have been 
drawn up in consultation with the acetylene associations 
of the countries concerned. The aim of the rules is 
primarily to prevent the public from laying down plant 
built by ignorant men, of which there is a great deal to 
be found on the markets; and also to prevent plant of 
any kind being erected in situations where any accident 
brought about by carelessness is likely to cause damage 
to life or property. Austria has issued a lengthy code of 
this character, Italy has proposed one, and Belgium 
possesses something of the same kind. 

Similar codes exist in France, but, being drawn up by 
the local authorities, differ materially in different parts 
of the country. A uniform code, dealing with general 
principles, is now in process of publication throughout 
the States which compose the German Empire, but this 
is to be supplemented by more detailed local regulations. 
Detailed rules of the kind which fairly represent what 
the local authorities may be expected to require already 
exist in the regulations of the German Acetylene Asso- 
ciation. Hitherto, observance of these rules has been 
purely voluntary, except in so far as some of the asso- 
ciated fire insurance offices in Germany have insisted 
on obedience to them before any risk wouJd be accepted. 
Now, however, as the association is a powerful body, 
and apparently in favour with the Government, it is 
hoped that the rules in question may be adopted by the 
officials, even if a few trifling additions or modifications 
seem necessary. A measure has recently been passed 
by the Prussian Parliament which provides for the com- 
pulsory examination of acetylene—and other—plant by 
Government officials at the cost of the owner of 
the plant, and also, where desirable, for a periodical 
inspection thereof; but exemption is to be granted 
in the case of apparatus belonging to a type that 
has been approved by the Association. A side-light on 
the technical progress of the European carbide industry 
is thrown by the fact that at the last annual meeting of 
| the German Association the rules under which carbide 
is bought were made more severe, the normal gas- 
making power of standard-sized carbide being raised, 


| 


The standard, how- 


| Specification of the German railways. ! 
| The past summer has been very busy in meetings. 
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The Austrian, ‘the German, and the American associa- 
tions have all held successful gatherings at which useful 
and valuable papers were read. In July “an International 
Congress’ was held at Liége, attended principally by 
French and Belgian acetylene engineers; papers were 
read there also. Perhaps the most noteworthy outcome 
of the European meetings has been a proposal for the 
formation of a standing international acetylene committee 
with headquarters in France, to which each existing 
association shall nominate certain members. If it come 
to maturity, this body is to inspire and finance research 
into several problems of a chemical and engineering 
nature that still await investigation, as well as to do 
various other things of importance to the trade. At 
present we are not sanguine as to the success of the 
cominittee, partly because so large a section of the trade 
is utterly unaware of the need for further study. The 
world’s consumption of carbide would have grown to 
much larger dimensions than it has if firms with much 
capital and brain power behind them had been attracted 
by acetylene in the early days, and if the semi-amateur 
could have been prevented from constructing plant and 
describing it in print. 

In technical directions considerable progress has been 
made during the past year or so. In spite of its great 
development within the United States, acetylene burnt 
under the incandescent.mantle appears to be practically 
unknown, and mainly for that reason chemical purifica- 
tion is seldom or never employed. In our country 
incandescent acetylene is almost equally unknown, but 
purification is more general than in the States. In 
France the mantle is employed to a larger extent; but 
its chief utilisation appears to be in Germany. In fact, a 
notable proportion of the private lights in the German 
villages which have been fitted during the last year or 
80 with “central” acetylene installations belong to the 
incandescent system; and in several of these places all 
the street lamps are incandescent, in spite of the extra 
trouble involved in lighting them, due to the fact that a 
by-pass burner for the gas is economically inadmissible. 
Now, a successful consumption of acetylene under the 
mantle involves strict purification of the gas from 
phosphorus, and therefore the general question of the 
temoval of impurities is becoming urgent. Indeed, some 
of the continental acetylene codes insist upon the 
addition of a chemical purifier to the plant. The precise 
value or degree of safety attached to the use of bleaching 
powder as a purifying agent has been disputed for several 
years; for on the one hand we have had materials con- 
taining that substance as the active ingredient in 
use for a long time without mishap, while on the 
other, several accidents have occurred during the 
employment of similar materials, the real cause 
of which remains uncertain. Our knowledge of the 
chemical reactions between acetylene and bleaching 
powder under the conditions which obtain in a purifier 
has been increased lately by Keppeler, who has shown 
that the once suspected nitrogen trichloride—a treacherous 
and powerful explosive—is not to be produced in an 
acetylene purifier, and that some chlorine is actually 
liberated even from a bleaching powder of comparatively 
low grade. In the course of a research bearing primarily 
upon other matters, Nieuwland has incidentally shown 
that the commencement of an exothermic reaction be- 
tween acetylene and chlorine is largely dependent upon 
concentration and mass action, and that it is not brought 
about or prevented by the presence or absence of air— 
oxygen—in the gas. The general result of the two 
investigations appears to be that the need for having no 
ammonia and no air in the crude acetylene introduced 
into a bleaching powder purifier has been exaggerated in 








the past, and that safety during the process depends upon | 
reducing the amount of chlorine liberated to a negligible | 
quantity, or upon devising some means for absorbing it at | 


once. On the whole, therefore, we are still unable to | 
look with as much equanimity upon a bleaching powder | 
purifier as upon one containing some of the other | 
recognised materials. Before quitting this subject, it 

may be remarked that the test devised by Keppeler last | 
year for ascertaining the efficiency of any purifying | 
process, or the degree of purity of any sample of acety- 

lene, has proved satisfactory in practice. The test, we | 
believe, is regularly employed in several village acetylene | 
works, particularly in the Heligoland factory, many of | 
whose customers use incandescent mantles. The incan- | 
descent burner for acetylene itself, and its analogue, the | 
atmospheric burner for heating purposes, are now quite | 
successful instruments; boiling, cooking, and room. | 
warming apparatus are in constant use in France, 
Germany, and the States. Some mantles for the incan- 
descent burner are now being formed with the oxy- 
acetylene blow-pipe to prevent them shrinking or 
warping on the burner; in this country they are 
unobtainable. 

One of the most interesting matters in connection with 
the industry is the steady progress made by “ dissolved 
acetylene.” Acetylene, absorbed under a pressure of 10 
atimospheres as a solution in acetone within the pores of 
a solid material of the asbestos kind, is manifestly more 
expensive than acetylene generated from ordinary carbide ; 
and therefore the dissolved gas is not suitable for house 
or village lighting. For the. illumination of vehicles, 
however, where the agitation may interfere with the 
action of a generator, or where—as in the case of the 
London omnibuses some time ago—conditions of space 
and time are unfavourable to the cleaning and charging 
of generator lamps, the cylinder of dissolved acetylene is 
unequalled as a portable source of light. It is employed 
for train lighting in several of the railways in the United 
States, but at home the conservatism of the railway 
authorities, the low cost, and comparatively high quality of 
ordinary oil gas have hindered its employment. The gas is, 
however, now being burnt in the new rolling stock recently 
built by and for the Tralee and Dingle railway in Ireland. 
For all railway carriage purposes acetylene is experiencing 
fresh competition from the inverted incandescent oil 
gas burner; but there is a report that an inverted incan- 
descent burner has been constructed at last for acetylene. 
The second field for dissolved acetylene lies in the supply 
of gas to the high-pressure oxy-acetylene blow-pipe. Two 
leading types of this apparatus are on the market; one 
takes its acetylene directly from a generator through a 
non-return valve for safety, the compressed oxygen pro- 
viding the necessary pressure for injection; the other 
requires both acetylene and oxygen to be compressed. 
The rival merits of these appliances are still in dispute ; 
perhaps the high-pressure blow-pipe is the more efficient. 
The beautiful work done with the blow-pipe in the auto- 
genous soldering of iron, steel, and copper is already well 
known, and has been demonstrated repeatedly. A small 
use may also be found for the blow-pipe, or for dissolved 
acetylene, in the production of search-lights of extreme 
power, the flame being caused to play upon a “lime” of 
zirconia or thoria. . 

Some of the minor uses for acetylene, or calcium 
carbide, which were put forward in the early days of the 
industry seem to have fallen to the ground ; but in nearly 
every case the failure has been due to the high price of 
the carbide, so that should noteworthy economies or im- 
provements in the manufacture be effected in the future— 
of which at present there are no signs—more may be 





heard of them. One of these proposals, which has always 








appeared of very doubtful utility, viz., the synthesis of 
alcohol, has been studied at great length in France; and 
quite recently it has been stated that spirit is actually 
being made on a large scale from certain mixed metallic 
carbides, which evolve ethylene on treatment with water 
at St. Alban-des-Villars in Savoy. It is said that one 
hectolitre of alcohol is obtained for every 200 kilogrammes 
of coke pus into the electric furnace, the theoretical 
amount of carbon being 50 or 53 kilogrammes. The 
manufacture of acetylene tetrachloride* by means of a 
catalytic reaction between acetylene and chlorine in pres- 
ence of antimony pentachloride is attracting much atten- 
tion just now; the idea being to employ the 
tetrachloride in the arts as ano:l and grease solvent. 
Calcium cyanamide, which may be considered as a 
derivative of calcium carbide, and as a carrier 
of nitrogen between the atmosphere and plants, has 
already proved to be a valuable fertiliser when used under 
the proper conditions. Improperly applied to the soil it 
seems capable of doing damage, but spread on the land 
some time before sowing has been found to give gratifying 
returns. Two or three factories for the manufacture of 
calcium cyanamide are now being erected in Southern 
Europe, one in Italy; and if the material considered as a 
nitrogenous plant food proves able to hold its own 
azainst ammonium sulphate and sodium nitrate, the 
in lustry may develop very largely. The crude cyanamide 
can also be employed as a source of ammonia or its salts, 
and for the preparation of any metallic cyanide suitable 
for gold extraction; but at the moment ignorance of the 
true cost of the material makes it hazardous to prophesy 
its future. 

Paragraphs are again appearing in the Press about the 
so-called “dry process” for generating acetylene from 
carbide, which is said to consist in agitating the carbide 
with a solid material containing water of crystallisation, 
such as common washing soda. The idea is apparently 
to recover a by-product of value. Evidence that the 
process is workable and useful still remains to be 
given us. 








THE LIEGE EXHIBITION. 
LOCOMOTIVES AND ROLLING STOCK.—No. VI. 

Tue Western of France Railway Company has now 
adopted piston valves for the express engines drawing its 
heaviest and fastest trains, and exhibits at Liége the 
latest type of locomotive so fitted, a view of which is shown 
on page 304. As will be seen, this machine has a somewhat 
unusual appearance by reason of the considerable inclina- 
tion of all the cylinders, 7} per cent. from the horizontal 
line. Already a lot of thirty machines of this type is in 
course of construction at the works of the Société de 
Constructions de Batignolles—late Gouin and Co.—Paris. 

The piston valves are fitted with simple cast iron 
segments of 12 mm. by 10 mm. All the cylinders have a 
rather larger diameter than those of the latest compounds 
of the Nord, being 350 mm. and 550 mm. diameter for 
high and low-pressure respectively, and the stroke of 
pistons 640 mm. The boiler working pressure is, 
however, only 201°3 lb., and the tractive effort, with 
the driving wheels of 1°940 m. is, by the formula 
2x 0°75 Pal 

D 

The clearance volumes allowed the high-pressure 
cylinders are, in fact, 20°2 dm®*, and, at the back, 
18°7 dm’®. The low-pressure cylinder clearances have 


= 9 tons. 





Otherwise known as symmetrical tetrachlorethane. 
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cubic capacities of 18°7 dm. in front and of 19°8 dm. 
behind. 

The general constructive features of the locomotives 
are sufliciently explained by the engraving, in which it 
may be noted that the reversing rods and the outside 
regulator rod are placed on the left-hand side, according 
to the practice of the Eastern Railways of France. The 
valve spindle guides, cast with the valve covers, are 
worthy of attention. 

The abandonment of the practice of milling out the 
motion-rods in the express locomotives of the Ouest is 
as notable in these engines as it is in a large number of 
machines shown at the present Exhibition; it remains to 
be seen how long this return to former practice will 
endure. The air suction valves on the valve chests and 
the compressed-air mechanism for operating the De Glehn 
change-valves are shown in the engraving. 

The engine has an exceptional height, its chimney 
standing several inches higher than any of the most 
recent locomotives of French or Belgian lines. 

Principal Dimensions.—New Locomotives, Western 

France, 
0-350 m. 
0-550 m. 
0-640 m. 
15 kilos. per sq. em. 
1-940 m. 

9-090 kilos. 


Cylinders, high-pressure ... 
Cylinders, low-pressure ... 
ees 
Boiler pressure ... ... ... 
Driving wheels diameter ... 
Tractive effort i 
Grate area ... ... ... 
Heating surface, tubes : 
fire-box ... 
” 59 total 
Fire-box, length, top... 
», bottom 
width, top = 
bottom ... 


” ” 


” 


- “ 
re heights 


m. 
-783 m, and 1-280 m. 
Tubes 7 


3 of 70 mm. dia., Serves 
-500 m. 


. sss cee «.. £06 45mm. and 1 
»» _ length between tube-plates 
Capacity of boiier, water... ... ... 

A steam... 


71 ihn pak ped ed BN : > 


oh fire-box, ae 
Weight of engine, empty... ... ay 

2 99 fully loadec ne 

on drivers, 15-04, 15-4, and 
15-56 tons ... . : 

F on bogie truck : : 

Wheel-base, drivers ... 
aa total .. 
Height of boiler centre 

a »» Chimney... ae 
Total width ofengine ... ... ... ... 27% 

The State Railways of Belgium have ordered some 
locomotives, designed according to the well-known 
De Glehn arrangement, in order to test this type in 
regular service concurrently with their standard-type 
Caledonian locomotives. These new engines, built by 
the Société Anonyme John Cockerill, are similar in 
general dimensions to the most recent locomotives 
supplied to the Paris-Orleans Railway and to the 
Pennsylvanian Railroad, except that, the driving-wheels 
being 2in. smaller = 78in., the tractive force is greater. 
The engine is of “ Atlantic” type, and weighs approxi- 
mately the same—that is, 66 metric tons empty, or 72 tons 
fully loaded, the weight available for adhesion being 
36 tons—which is a ton less than for the four-coupled 
engines of the “Caledonian” type in Class 18, which, with 
wheels of equal diameter, exert a tractive effort of 


, 


(0-65 eee) 6-2 


“ Atlantic” machines will lie in their greater boiler 
pressure by 36} lb.. andthe superior turning moment of 
four cylinders in the working over long heavy gradients 
which abound on the State lines. 

This introduction of the De Glehn type on the State 
Railways was preceded on the Nord-Belge lines of the 
French Nord Railway by a period of some years, and 
consequently the merits of four cylinders, compound, 
were already closely similar to the State Railways 
Administration. : 

Except for some minor details, readily perceived in the 
illustration, there is very little divergence made from the 
regular locomotives of the French Nord Railway. The 
fire-box is of Belpaire pattern, with the back plate inclined 
from about water level downwards. It carries two sets 
of the Klotz-Wilson safety valves having inside pipes 
reaching down close to water level, which valves have 
been the standard practice with the State Railway for 
many years past. The outside steam pipe, classic in 
French practice, is covered, at the boiler top, with a 
supplementary dome. The two weigh-bar shafts are 
arranged as usual, and operated from a steam motor in 
the cab on the left-hand side, where the driver is now to 
take his piace in big locomotives. The cab is of roomy 
proportions, unusual with the Nord locomotives. 

The service for which the engine is designed is to haul 
trains of up to 250 tons weight at the maximum rate of 
75 miles per hour on the level. The following are its 
principal dimensions compared with the “Caledonian ” 
four-coupled type :— 


tons. The advantage with the new 


Class 18, 
482 mm. 


** Atlantic.” 
350 mm. 
600 mm. 
640 mm, 


Cylinders— 
High-pressure, dia. 
Ow 
Piston stroke 
W heels— 
Drivers dia. . 1-980 m.... 
ME ees: tut -900 m.... 
1-420 m.... 


660 mm. 


1-980 m. 
1-067 m. 
Trailing ,, a5 
Hoating surfaces— 

Tubes, 139 Serve 

Fire-box Bice ote 

Total... 

Grate area ... ... 
Working pressure 
Weights— 

Empty ... ... 

Fully loaded Sue I Need 

Available for edhesion 


115-45 sq. 
12.37 eq, 
127 -82 sq. 
1.95 sq, 
191 ib. 


223 sq. m. ... 
16 sq. m, ... 
339 sq. m. ... 
2-08sq.m. .. ... 
227-8 lb. per sq. in. ... 


50 tons 
54-8 tons 
37-0 tons 


66 tons 
72 tons 
36 tons 
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THE IRON AND STEEL INSTITUTE. 


SHEFFIELD MEETING, 1905, 

Tue members of the Iron and Steel Institute have 
shown their high appreciation of the opportunity offered 
of visiting Sheffield by attending in unprecedented 
numbers; up to Tuesday evening 1500 members and 
others had registered their names. On Monday each 
train brought in its complement of inquisitive visitors, 
who were soon found wending their way to the Cutlers’ 
Hall, where the temporary offices of the Institute are 
installed. The secretary's office presented a remarkably 
busy appearance, and large racks extending round the 
walls full of mysterious packages were rapidly depleted 
of their contents. But, in spite of having to deal with 
such large numbers, the local secretaries had so ably 
supplemented the efforts of the permanent officials that 
the distribution of the odds and ends incident to such 
meetings was conducted with remarkable celerity, and 
with a conspicuous absence of confusion and friction. 
The odds and ends included the programme, contained 
in a handsome red leather wallet, a number of tickets 
for feasts of all kinds, and a gilded badge with the arms 
of Sheffield in gold and dark blue and green enamel, on 
a background of pale blue, surrounded by a marginal band 
bearing inscription, “Iron and Steel Institute, Sheffield, 
1905.” The programme is very nicely produced, and con- 
tains, besides a list of the things to be done, and of the good 
people who have put themselves to the trouble of arrang- 
ing all those matters, a brief illustrated account of 
Sheffield and its environs, accompanied by a sketch map; 
while the red leather wallet should remain as a memento 
long after the excitement of the visit has worn off. The 
proceedings opened on Tuesday morning in the Firth Hall 
of the new Sheffield University, the first function held in 
the hall since*the opening by the King. Well before the 
appointed hour a large number of members and their 
local hosts had arrived at the University, filling the 
corridors of the new building. Shortly after ten Colonel 
Hughes, as Chairman of the Sheffield Reception Com- 
mittee, led the way, followed by the Lord Mayor, Sir 
Joseph Jonas; the Master Cutler, Mr. S. Hall; the Vice- 
chancellor of the Sheffield University, Sir Charles Eliot, 
K.C.M.G., C.B.; the President of the Sheffield Trades and 
Labour Council, Mr. R. Holmshaw; and occupied the 
platform, upon which the Institute was represented by 
the President, Mr. R. A. Hadfield, Sir R. H. Carbutt, Sir 
James Kitson, Mr. Whitwell, Mr. Windsor Richards, and 
Mr. Martin. Colonel Hughes occupied the chair, and he 
himself, Sir Joseph Jonas, Mr. S. Hall, Sir Charles Eliot, 
and Mr. Holmshaw offered hearty words of welcome. 

The President, in acknowledging these agreeable senti- 
ments, referred to the honour the King conferred on the 
Mayor, who is a member of the Institute, and remarked 
that by this invitation Sheffield had removed a reproach 
of thirty-six years’ standing, as it had remained one of 
the very great steel centres not visited by the Institute. 
He regretted the absence of Sir Lothian Bell, but was 
gratified to see his son Sir Hugh bell present, and called 
special attention to the presence of Mr. J. D. Ellis, the 
veteran metallurgist, and of Dr. Sorbey, of microscopic 
fame. He referred also to the presence of various 
members from abroad—from France, Germany, and the 
States—and recalled many of the famous incidents in 
connection with Sheflield ard the steel industry, and 
associated with the names Huntsman, Bessemer, Sir 
John Brown, Mark Firth, Cammell, Sorbey, and others. 
There are 30,000 men or more now engaged in it in 
Sheffield. He announced that they had elected well 
over a hundred new members that day, and that the 
roll now contained 2200 names. He announced that 
Professcr Arnold had been placed on the Publication 
Committee, and publicly thanked the many workers who 
had contributed to the organisation of the arrangements 
for this meeting. Finally he added his welcome to those 
already given. 

Colonel Hughes then vacated the chair, and after very 
much scuffling about, it was found that the various local 
functionaries had disappeared from the platform, and that 
Mr. Hadfield was in the chair, supported by vice-presidents 
and councillors of the Institute. Some formal business 
was transacted, and the reading of papers followed. 

Professor Arnold, fresh from South Africa, opened 
these proceedings by reading in brief his paper on 


“THE DEPARTMENT OF Iron AND STEEL METALLURGY 
AT THE UNIVERSITY OF SHEFFIELD,” 

in which he pointed out that the pioneer teaching plant 
installed in the Metallurgical Department of the Sheffield 
Technical School some twelve years ago has been replaced 
by a new one, on a site within casy reach of the accessory 
laboratories, secured and paid for by Sir Frederick Mappin, 
the chairman of the Technical Committee. 

The chief practical Jaboratories contain appliances for 
producing steel on a manufacturing scale by the three 
standard methods of manufacture—crucible, Bessemer, 
and Siemens steels. The crucible plant consists of a 
6ft. new form Siemens gas furnace, capable of melting 
360 Ib. of steel at one time. The Siemens furnace is 
also of new form, and capable of making heats up to 
2} tons. The Bessemer plant—made by Davy Brothers, 
Sheffield—consists of a 1-ton vessel, fitted so as to take a 
very shallow bottom blown bath, a side blown heat by 
the Roberts modification, or a.surface blown heat by the 
Tropenas method. The blowing engines——made by Messrs. 
Alley and MacLellan, of Glasgow—have three cylinders, 
28in. in diameter, with a 12in. stroke. They deliver 2750 
cubic feet per minute of air under atmospheric pressure, 
or 2000 under 5lb. The valves are moved positively, 
the pistons being single acting, and the cylinders water- 
jacketed. This engine is driven by a 115 horse-power 
two-phase motor. The cupola is made by the Whiting 
Foundry Equipment Company, of Chicago; the main 
shell is 48in. in diameter, and is lined up to 34in.; an 
improved Roots blower, made by Sir B. Samuelson 
and Co., and driven by a 15 horse-power motor, 





_—_———_— 


supplies the blast. There is also a hydrocarbon heat 
mutile, with a Uehling recording pyrometer, a 20-ton 
falling weight apparatus, a Piftin portable stove for 
drying moulds and castings, an electrically-driven 
pneumatic hammer, nominally 7 cwt., but approximating 
to 10 cwt., capable of dealing with din. ingots a 
striking 100 blows per minute. A smith’s shop and g 
roomy laboratory, completes this installation. A 
small laboratory contains a reverberatory annealin 
furnace, a four-pot coke crucible furnace, and apparatus 
for the manufacture of white crucibles. The foundry js 
spanned by a 4-ton three motor crane by Messrs, T 
Smith and Sons. The aggregate horse-power of the 
motors in the large laboratory is 150. Forty tons of 
ingots and castings were made last session. With these 
laboratories are associated chemical assay laboratories, g 
mechanical testing equipment, micrographic and pyro. 
metric installations, as well as geological and mineral. 
ogical laboratories. 

In discussion Professor Turner, Birmingham; Professor 
Wedding, Charlottenberg ; Professor Lonland, London 
all supported this mode of teaching metallurgy. The 
principles could be better inculecated by these practical 
operations. Professor Wedding, however, insisted on 
works experience in addition, but knew he would gather 
something useful for Germany from his inspection of 
Professor Arnold’s laboratory, and invited those present 
to come and see his. 

Then Professor Arnold read a summary of a paper by 
Mr. Andrew McWilliam, and himself, entitled :— 


“THe THERMAL TRANSFORMATIONS OF CARBON SYeELs,” 


Professor Arnold and Mr. McWilliam start from the 
standpoint that the transformations may be considered 
from three points of view—that of saturated steels, un. 
saturated steels, and supersaturated steels—which, they 
point out, are known by various fantastic names, but for 
their purpose they take a 0°89, a 0°21, and a 1°78 carbon 
steel as representative of these three grades. These 
steels were cast from a crucible into ingots of 50 lb. each 
and 8in. square, which were hammered and rolled into 
bars 1,;in. round. Discs jin. diameter and jin. thick 
were heated in an atmosphere of nitrogen and quenched 
in cold brine. The 0°89 steel, consisting entirely of 
pearlite, was taken up to and quenched from 780 deg. in 
brine at 5 deg. Cent. This was accidental, but exhibited 
the transformations of pearlite into hardenite very dis. 
tinctly to microscopical observations. There was an area 
of complete transformation; an area of pearlite and 
hardenite in equal proportions, and the area farthest 
away from the heated surface of pearlite with occasional 
patches of hardenite. This hardenite “represents the 
perfection of hardened steel,” and is “ strongly electro- 
negative to pearlite and to its dark-etching boundary 
lines.’ The latter are called by M. Osmond “ troostite.” 
By heating to 1200 deg. Cent., and quenched from 1150 deg. 
in iced brine, the steel became highly crystalline, broke with 
a coarse fracture, showing brilliant faces, and was irretriev- 
ably ruined, representing the condition called “ marten- 
site’ by many. The authors set forth the transitions of 
pearlite very clearly, which result in a gradual reduction 
of tersi’e stress from 70 tons to 80tons. The0*21 carbon 
steel, for some reason not explained, showed two structures, 
one coarse—microscopically—one fine; and when heated 
to 930 deg. Cent., cooled to 730 deg. Cent., and rapidly 
quenched, hardening carbon was liberated, and M. Osmond’s 
“troostite '' was formed ; but,say the authors, this consists 
in this case of “an indefinite molecular mixture of 
hardenite and unsegregated ferrite,’ whilst the term 
‘“troostite” is also applied by some to a mixture of 
hardenite and pearlite, which they contend is inconsistent, 
and suggest describing these transition stages as “ troo- 
stitic areas.” The 0°21 steel, heated to 1200 deg. Cent., 
and quenched from 1150 deg. in iced brine, becomes 
“ martensitic.” 

The supersaturated steel consisted of pearlite with 
patches and streaks of cementite, as well as a well marked 
meshwork of cementite. Heated to 750 deg. and rapidly 
quenched, the cementite remained unchanged, the pearlive 
became dark etching structureless hardenite, known by 
some authors as ‘“troostite,’ but which the authors 
recognise as due to the relative elective character 
of the constituents. This steel taken to and quenched 
from 845 deg. Cent. and 975 deg. Cent. underwent 
similar changes; any cementite that dissolved at 
900 deg. having separated again in the cooling. The 
authors suggest that the carbide, Fe,C, of peatrlite 
differs from the carbide, Ie,C, of hardenite. When 
heated to 1200 deg. Cent. and very rapidly quenched, the 
disc, }in. diameter, of this 1:78 carbon steel assumed a 
zonal structure, an outer zone of pale etching cells with 
walls of dark-etching hardenite lined with cementite, an 
inner zone in which the dark etching portions are more 
prevalent, and in which there are patches consisting 
almost exclusively of this hardenite and cementite. This 
is attributed to the difference in the rate of cooling on the 
outside of the disc, it was so sudden that the conditions 
at 1150 deg. had not time to alter, whereas nearer the 
centre the cooling was slower and the solution of 
cementite and hardenite had time to decompose into their 
original condition of a mechanical mixture. The pale 
etching portions are M. Osmond’s “austenite,” but it 
has not the same composition, and being, as the authors 
conceive it, only a solution, “austenitic” is suggested as a 
more suitable designation. But austenitic hardenite is of 
purely theoretical interest, as it signifies utterly spoilt 
steel. Graphite separates from supersaturated steel 
sometimes during working sometimes during annealing, 
it is apparently not caused by variations in temperature; it 
is not quite clear why it does, but the authors suggest an 
explanation based on the segregation of Fe,C. The paper 
concludes with an appendix containing a “key to the true 
constituents and their indefinite transition products 
micrographically observed in iron and carbon steels.” 

Mr. Stead, opening the discussion, said it was not good 
for professors to be positive; it left no opening to 
encourage students to inquire further into questions. He 
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advocated the use of the term “ austenite,” also pre- 
ferred the words euctectoid, hypo-euctectoid, and hyper- 
euctectoid, to the expression saturated steel used in the 
paper. Also had a hankering after martensite. Mr. 
Gledhill referred to the presence of “ghosts,” which 
occurred in a most unaccountable way, out of two ingots 
cast from the same lot of steel, one sometimes contains 
“ ghosts,” while the other may be perfectly free. _Pro- 
fessor Bauerman appealed for a simplification of the 
nomenclature used in this work, and urged the abandon- 
ment of the insincere use of mineralogical names. 
Troostite, for example, is the name of a well-known 
mineral, and now is also applied to some structure about 
the character of which everybody differed. Professor 
Turner, Birmingham, had searched for sorbite in 
iron, and had not found it. An interesting and pleasing 
incident followed. Dr. Sorby, seated in a bath chair, 
addressed the meeting, remarking, amongst other things, 
that for twenty years his investigations attracted no 
notice at all, so now it was a great satisfaction to him to 
see views which he published with great diffidence so long 
ago now have been £0 fully adopted. 

Mr. Lange (Manchester) sympathised with the simplifi- 
cation movement as a practical man as well as from the 
oint of view of the investigation. Mr. McWilliam 
pointed out that the object of the paper was not to 
dogmatise, as had been suggested, but to clear matters. 
Professor Arnold, in reply, supported his contentions, and 
said that the misuse of names was really a breach of 
scientific etiquette. The name sorbite had been adopted 
with Dr. Sorby’s permission to a substance discovered by 
Professor Howe, and nobody should appropriate that 
name for another purpose without permission of Professor 
Howe and Dr. Sorby. 


“ OVERHEATED STEEL” 


was the title of the next paper. It was read by Mr. 
Arthur Windsor Richards and Mr. John Edward Stead, 
and we print it on page 821. 

One point made by the authors was that a really bad 
steel cannot be made good by heat treatment. Mr. 
Gledhill, Manchester, regarded this as a most important 
point from a practical standpoint, and inquired whether 
a standard set of fractures could not be prepared to 
indicate the burnt condition. Mr. Martin, Abergavenny, 
thought “ burning” was due to exposure to an oxidising 
flame. Mr. Vaughan Hughes, Birmingham, inquired 
whether Mr. Stead’s small samples did not exhibit signs 
of surface oxidation. Mr. Lange mentioned a case of the 
erratic behaviour of steel due to burning which had 
taken place during the heating of the bloom. He 
exhibited photographs showing the small cracks devel- 
oped as a result. Mr. Stead, in reply, said that he had 
in some cases been able to detect “burning” by the 
microscopical appearance. 

The President then announced the author of the next 
paper, Dr. Léon Guillet, had been detained in Paris, 
and called on Mr. Brough to read it, and invited a 
good discussion on the important subjects of the paper. 
In connection with the subject “ Steel Used for Motor 
Car Construction in France,” the following conclusions 
were read :— 


It may be seen that the special steels actually in use in France 
for the construction of motor cars can be classified as follows :— 

(1) Steels with low percentages of carbon and nickel—pearlitic 
steels—which are used for parts which require cementing and 
quenching, ¢.¢., shafts, gears which engage directly, &c, 

2) Steels with medium percentages of carbon and low per- 
centages of nickel, used, after quenching and reheating, for a 
large number of parts, shafts, gearing, pinions, &c. 

(3) Steels low in carbon and with high percentages of nickel, 
used for valves, 

(4) Chromium steels, with high carbon and low chromium per- 
centages, used for bearings. 

(5) Silicon steels, used for springs and for gearing. 

(6) Nickel-chromium steels, with low percentages of nickel and 
of chromium, employed for numerous parts requiring resistance to 
shock, and a certain degree of hardness, 

(7) A new steel known as N Y, the composition of which has not 
been published. 

Many other steels have been investigated, and I have shown why 
their use has been, in part at least, abandoned. 


Mr. Brough then pointed out that the author had 
made extensive investigations in vanadium alloys, and 
that his paper on “The Use of Vanadium in Metal- 
lurgy ” covered fifty pages; he therefore read the follow- 
ing conclusions :— 


It may be affirmed that in all the cases studied up to the present 
vanadium considerably improves the mechanical properties of 
metallurgical products. Its effect may be characterised as follows :— 

(1) On normal steels it produces a very distinct increase in the 
tensile strength and elastic limit, and has no influence, or an 
Insignificant one only, on elongation and contraction, and upon 
resistance to shock. It slightly increases the hardness. 

(2) On quenched steels vanadium considerably increases the 
tensile strength and elastic limit ; it acts in this way, with almost 
a3 great an effect as carbon, yet notwithstanding this, it does not 
increase the brittleness. 

The influence of vanadium in metallurgy is thus, in my opinion, 
of considerable importance, It is undoubtedly the element which, 
together with carbon, acts with the greatest intensity in the way 
of improving alloys of iron—that is to say, in very small per- 
centages, 

It is to be specially noted, however, that alloys of iron, carbon, 
and vanadium are more sensitive to heat treatment and mechanical 
handling than ordinary steels, but this does not appear to be any 
longer the case in more complex alloys, particularly in nickei- 
vanadium steels, 

It remains to consider the influence of the addition of vanadium 
upon the cost per cent. of the vanadium contained. The cost of 
production of ferro-vanadium is such as readily to allow of its 
addition, and if, at the moment of writing, the price of ferro- 
vanadium is still high—about £1 per lb. of vanadium contained— 
this must be attributed to the scanty demand, which is altogether 
inadequate, and, consequently, entails expenses of manufacture 
which are spread over but a very small output, thus considerably 
increasing the price. This state of affairs will disappear when the 
use of vanadium becomes more widespread. It may be concluded 
that the employment of vanadium in the manufacture of special 

steels is distinctly indicated, particularly in the manufacture of 
quaternary alloys such as iron-nickel-carbon-vanadium. 
Jt is probable that vanadium will give highly interesting results 
with copper and its alloys, but nosystematic study relating to this 
yet been carried out. 


The author's alloys ranged from a content of 0°25 per 





cent. vanadium up to 10 per cent. Some speakers, how- 
ever, indicated that the value of vanadium was specially 
marked when the proportions were small. Mr. Kent- 
Smith remarked that experiments yielding very interesting 
results had been in progress for some years at Messrs. 
Willans and Robinson’s works. 

Herr Wiener, Mr. Mark Robinson, M. Caplan, Paris, 
Mr. Kent-Smith, and Dr. Matthews, New York, took 
part in the discussion, which demonstrated that both 
in England and France the application of vanadium 
had passed the experimental stage, and entered into the 
commercial arena in connection with motor car work. 

The meeting adjourned until Wednesday, and the 
members dispersed at about 1 o'clock, to reassemble 
immediately at luncheon, provided, on account of the 
large number attending the meeting, in various halls 
in the Cutlers’ Hall, as well as in the Victoria Hotel. 
There was a reception by the Lord Mayor in the City 
Hall in the evening. 








DOCKYARD NOTES. 





THE Ocean made a remarkable passage home from China, 
no single engine-room defect occurring in the 11,000 miles 
odd, and the ship stopped nowhere more than the day and 
a-half necessary to replenish her bunkers. 





SomME comment and correspondence is being indulged in 
in some of our contemporaries as to how much mention may 
be made of the new battleship Dreadnought. Her name has 
to be mentioned with bated breath, and her armament— 
though privately known by everybody—must bé mentioned 
only in the secrecy of the inner chamber. It is all some- 
what farcical and also absurd, because the ‘‘ cecret’’ does 
not lie here but in some revolutionary constructional system 
of no interest to the general public, because they could not 
possibly understand it. The keeping secret of such details 
from foreignerg is a very reasonable precaution—unless, as 
is possible, the experiment is a doubtful one. Then it were 
better to let some foreign navy get hold of it and carry out 
the necessary experiment. 





Moror torpedo boats experimented with in the Black Sea 
have proved failures. Apart from other troubles, they are 
said to have failed by three knots to reach the required 
speed. 





Tue German battleship ‘‘P,’’ the third vessel «f the 
Deutschland class, has been launched. 





No progress has as yet been made with the new German 
battleships of 16,000 tons, designed to carry eight llin. and 
twelve 7‘6in. guns. These last do not exist in the German 
navy, but have long been orthodox Krupp pieces, and several 
of the newer Austrian vessels carry them, or will carry them 
when completed. 





Messrs. Vickers, Sons AND Maxim are building a new 
Russian battleship not unlike the Kashima and Katori. 
This ship will, it is said, carry four 12in., four 10in., and four 
teen 7°5in. guns, most of which are in a main-deck battery. 
The armour is generally arranged as in the new Japanese 
battleships. The estimated speed is 18 knots, and steam is 
to be supplied by boilers of the Belleville type. 





Ir is stated that the interned Russian warships are all to 
return to the Baltic, and that, for some time at any rate, Russia 
does not propose to maintain more than two orthreeshipsin the 
Pacific. There appears, however, to be no question that 
Russia intends to build a large new fleet to replace the ships 
that have been merged into the navy of Japan. 





THE battleship Retvizan has been raised at Port Arthur, 
and the Pobiedo—the last left in the harbour —is expected to 
be afloat again shortly. Neither of these vessels has been 
renamed as yet. 








EMPLOYERS AND TECHNICAL 
EDUCATION. 

We have received a copy of the following memorandum 
to inspectors of technical institutions, evening schools, 
and schools of art from the Secretary to the Board of 
Education, South Kensington :— 


The Board of Education have had brought to their notice a 
number of cases in which advantage accrues from the existence of 
some form of co-operation between employers of labour on the one 
hand, and the managers of technical institutes and evening 
schools on the other, with regard to the instruction of employés or 
apprentices. . 

The Board consider that, as there appears to be great variety in 
the character and amount of such co-operation, a short account of 
a few typical examples may be of value in showing what has been 
found actually possible under present conditions. The examples 
here given must not be taken as in any way exhaustive or as com- 
prising all forms of the relations between employers and managers 
which may be adopted with success in order to secure improved 
educational advantages for industrial students. The details of 
such co-operation will and must vary from place to place in 
accordance with the special requirements of each important trade 
or industry; but, unless it exists in one form or another, neither 
employers nor employed will derive full advantage from the 
expenditure of national and local funds upon technica] instruction. 
The development and strengthening of the relation which the 
work of the teaching institution bears to the practice and to the 
commercial aspects of our industries are, in the opinion-of the 
Board, a necessary part of further industrial progress, It. is 
therefore important that H.M. Inspectors should be prepared to 
discuss with those interested what methods of promoting this 
connection are most suitable, or most likely to prove possible of 
establishment, in the case of particular schools. 

It should not be forgotten that any effective interest which 
employers or foremen take in the studies of apprentices who work 
under them will exercise an important influence in helping these 
youths to appreciate the fact that technical education has for 
them a real value. Thus, even where no large measure of success 
is attained by local efforts to secure for a particular school such a 
direct form of support as one of those indicated below, they will 
not have been wasted if they succeed in giving those in authority 
in the workshop or office a clear conception of the nature of the 





facilities afforded in the school, and of the significance of the 
records of good work there. 

(1) Fees and prizes.—Perhaps the simplest and most common 
method of co-operation is that in which the employer or employ- 
ing firm pays the technical institute or evening school fees of those 
employés who take classes or courses approved by the employer as 
suited to the circumstances of the special industry concerned. A 
report as to the attendance and progress of students thus assisted 
is generally required, and without this condition the assistance is 
likely to be ineffective. In some cases the necessary books are also 
supplied, partly or entirely at the employer’s expense. 

rizes are not infrequently given by employers to students who 
pass with success the examinations of the Board of Education, of 
the City and Guilds of London Institute, of the Society of Arts, or 
of other recognised examining bodies. Such prizes generally take 
the form of a money gift. In one of the best thought out schemes 
of this kind the prize increased in value with each year of the 
student’s evening school course, reaching a maximum of £5 for the 
best fourth year student. 

Prizes given by employers are sometimes restricted to their own 
employés, but more frequently given to the institution and open 
to competition among all students in attendance. 

(2) Increase in wages.—In certain cases students who have 
passed successfully through a course of study approved by {the 
employer become thereby entitled to a rise of wages which would 
not otherwise be granted. In several instances the usual annual 
increase in the rate of wages of an apprentice, or an advantage of 
6d. or 1s. a week additional wages, is made partly dependent 
either upon regularity of attendance at approved evening classes, 
or on passing certain approved examinations. As apprentices’ 
wages are frequently arranged on a graduated scale, this 
practically amounts to placing a second and third year apprentice 
on a wage level of one in his third or fourth year. 

Again, the recognition of increased efficiency may be marked by 
preference in selection for posts carrying greater remuneration or 
greater chances of promotion. hus engineering firms not 
infrequently offer encouragement to students who show marked 
excellence in their technical studies, by transferring them from 
one section of the workshop to another, or to the drawing-office, 
so that they may enjoy opportunities of obtaining wider trade 
experience, 

(3) Time allowed for attendance at classes.—More varied in form 
and more subject to local and trade conditions are the concessions 
in the matter of working hours which some firms find it in their 
power to make. This is a form of encouragement which, perhaps, 
would not at first sight have suggested itself as very probable, 
and a note of some of che methods of affording it which have in 
practice been found compatible with economy of production in 
trade workshops is, therefore, likely to be no less valuable than 
interesting. 

There are already numerous examples of students attending 
approved evening classes being allowed, without lose of pay, some 
reduction on the ordinary hours of work. Thus, some firms allow 
employés to leave the works on two or three days in the week at 
an hour which enables them to attend evening classes with some 
degree of comfort in the way of obtaining meals and changing 
working clothes. 

Allied to this is the plan adopted by some large engineering 
firms, by which the attendance of students at courses or classes 
held during the ordinary working hours is looked upon as a definite 
portion of their employment, counting as wage-earning or 
apprenticeship time. This plan, which has been widely adopted, 
allows the student to attend such classes for a time, varying from 
a minimum of about two hours per week to as much as six months 
ina year. It is, perhaps, needless to remark that as the time 
allowed by the employer increases, the care exercised in the 
selection of the students who are to profit by the concession 
increases likewise. ‘When the concession is smal! the number per- 
mitted to profit by it is large, and vice versd. Thus, while an 
arrangement which sets free apprentices for instruction one after- 
noon a week may prove applicable to a large proportion of the 
better apprentices with the firm adopting it, only a few, even of 
the best, can be expected to give evidence of sufficient promise to 
justify their being set free for six month’s continuous study in a 
technical college. 

Another form of remission of time which is occasionally granted 
takes the shape of ‘writing off” part of the apprenticeship 
course—thus possibly reducing the apprenticeship of a good 
student by a year. 

Many large engineering firms employing a number of apprentices 
make arrangements for their attendance one day per week, or two 
half-days per week, or two or three hours one afternoon or early 
morning per week, at an approved course of instruction at a 
technical school. Arrangements of this kind are found to work 
admirably, but in practice the best results are obtained when the 
total time thus allowed per week approximates to one working day. 
In many towns associations of master builders, master painters, 
and master plumbers give similar privileges. 

(4) Higher instruction.—In a few cases employers, or a federa- 
tion of employers, have selected a few specially qualified students, 
and have arranged that these shall receive scholarships, or main- 
tenance and fees, while attending a two or three years’ full time 
course specially arranged to bear on their industry. Very care- 
fully thought-out schemes for promoting the higher technical 
education of selected employés have been worked out in special 
cases, 

(5) Supervision.—Another valuable form of co-operation is found 
in the work of the committees of employers formed in certain 
districts to keep the curriculum of the technical institute under 
observation, and to exercise on it a beneficial influence by the 
suggestions and guidance which those actually engaged in an 
industry can so well give, Where any such committee exists, itis 
found to be of advantage that a certain number of persons should 
be members both of the Employers’ Committee and of the 
Technical Institute or Education Committee of the locality. Such 
an arrangement facilitates, too, another form of co-operation ; for 
where the employers are satisfied of the value of the instruction 
given at the technical school, and maintain some personal touch 
with the work done there, they will often give a preference to the 
students indealing with applications for admission to their works 
and offices. Indeed, it may be said generally that the success of 
any pian of co-operation depends very largely on the personal 
interest shown by the employer, director, manager, or foreman of 
the works in question not only in the employés under his charge, 
but in the local technical school at which the instruction is given. 
Without this personal interest the class teaching may become too 
academic or too general in character and may not bedirected with 
sufficient reference to the particular industry concerned. 








A LarGE Parer-MAKING MAacHINE.—Shipment is being made 
this week of a large paper-making machine for ‘‘ news,” which has 
been for the pastsix months underconstruction in the works of Messrs, 
James Milne and Son, Limited, Edinburgh. It is for a Swedish 
firm, and a special steamer has had to be chartered to convey the 
machinery from Leith. With certain accessories the total weight 
is 550 tons, and the value £15,000 It is designed to make two 
sheets of paper, each 75in wide, or 150in. of finished ‘‘news.” To 
secure a good surface a stack of calendar rolls, weighing 70 tons, is 
provided, the undermost one weighing 144 tons. A speed of 500ft. 
per minute is obtained. A steam engine of 200 horse-power drives 
the machine. Messrs. Milne were successful in booking the con- 
tract in face of much competition from other firms, including 
American makers. But it is claimed that the adoption of Milnes’ 
conical driving gear ensures extreme steadiness, and an economy 
of power over American machines of a similar type of nearly 30 per 
cent. 
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LONDON, BRIGHTON, AND SOUTH COAST 
RAILWAY IMPROVEMENTS. 
No. VIL. 
GROSVENOR BRIDGE.—No, I. 

Ix a preceding article a brief allusion was made to the 
general features of the Grosvenor Bridge, more especially with 
reference to its prototype and the subsequent widening of 
that structure.* The object of the remarks was to institute 
a comparison, and to draw attention to the more important 
points of difference that might be found to exist between the 
triple units of the entire bridge. That these are less than 
might be expected is, in some measure, due to the fact that 
there were certain obligatory external conditions, common to 
them all, to which the closest conformity was absolutely 
indispensable. In entering upon a detailed description of the 
Grosvenor Bridge, now approaching completion, it will be 
convenient to deal with the substructure first, and the steel 
superstructure in the second place. It will be unnecessary 
to illustrate or particularise more than one example 
of the abutments, and one of the three piers, since the 
difference in the construction of each of the two terminal, and 
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Fig. 1-CROSS SECTION OF RIVER 


each of the three intermediate supports, is simply one of 
foundation level. To whatever depth the piles in the coffer- 
dams of the abutments may be driven, or the cylinders of the 
piers sunk, the levels of certain of the enclosed layers of 
materials are constant, and of others variable. An alteration 
in the thickness or depth of the latter ensures, to suit each 
particular case, the uniformity of the former. For instance, 
it is prescribed by the river authorities that no footing shall 
rise above 30ft. below T.H.W.M. Thus the constant 
level of the bottom of the neat work is fixed at 21:5. The 
initial minor undertakings, situated upon the Victoria side of 
the bridge works proper, comprising a long heavy retaining 
wall, and the widening of the bridge over the Grosvenor- 
road, have been already described. Our present starting 
point is therefore that of ‘‘the north abutment of river 
bridge,’’ including that of its neighbour on the opposite 
shore. 

The London clay, into which the foundations are carried 
down to a minimum depth of 10ft., slopes towards the north 
shore of the river. In the diagram, Fig. 1, is shown a crcss 
section of the river, and the position of the respective spans. 
The lowest reduced levels are those indicating the depth to 
which the concrete is deposited for the piers and abutments. 
It should be stated that the works datum is that of the 
Ordnance + 100. The next series of figures gives the levels 





Fig. 20-INSIDE OF CAISSON 


at the points where the piers enter the river bed, and the 
remainder of the diagram is self-explanatory. The plan 
of foundations, Fig. 2—page 309—of the north abutment, 
represents the concrete old and new, the brickwork in cement, 
one to two, and the cut stonework of granite, together with 
the position of the central lines of the arch ribs, lettered 
A,B, C, D. Timber dams of ordinary construction were 
used for getting in the foundations of the abutments. They 
consisted of a single row of sheet piling-12in. by 12in., and 
were rendered completely water-tight by simple caulking. 
The return of the dam was secured against the old work, and 
made thoroughly staunch by clay. In Fig. 3 the cross 
section is along the zig-zag line A A, in the plan, Fig. 2. It 
will be observed that the upper part of the abutment wail is 
double faced above the springing level of the arch, the rear 
face giving upon Grosvenor-road, and forming the abutment 
for thebridge over it. A layer of dry rubbleis spread beneath 
* Tue Enctnggzr June 10th, 1904. 








the concrete, and drain pipes connect it with asump. Fig. 4 
is a cross section through B B, in the plan, at right angles 
to that in Fig. 3, pointing out the mode of junction 
adopted between the old and new concrete at the back of the 
river abutment. The broken line a} indicates the approximate 
level of the clay. There are eleven courses of granite in the 
side elevation of the north abutment, arranged as in 
Fig. 5, with chamfered joints. Each course is 1ft. 7gin. in 
height, with gin. allowed for the vertical joints, and 1ft. 3in. 
for the minimum bond. The uppermost course, immediately 
under the capping course, is 1ft. 9Zin. in height net. Fig. 6 
is an elevation of Fig. 5. A difference in the method of join- 
ing the old and new work in the abutments and piers was 


rendered necessary by the employment in the former | 


instance of cofferdams. In the abutments — Fig. 5— the 


abutments, but not for the piers. In their case the founda. 
| tions were got in by means of four cast iron cylinders to each 
| pier. The two lowest rings were 8ft. in height, and for the 
| remaining 28ft. above them, temporary wrought iron rings 
| were employed, After the first course of masonry was laid 

the whole of the wrought iron and the upper ring of the cast 
| iron cylinders were removed, It was in order to avoid the 
difficulties that arose from the projection of the piling of the 
cofferdams of the first bridge, considerably in front of the 
cutwaters, that cast iron cylinders were introduced. The 
Act authorising the construction of the new Victoria or first 
widening bridge required the foundations to be carried down 
to a certain depth below the bed of the river, so that the 
Conservators should be able, if necessary, to dredge out the 
channel to a greater depth. Consequently, these foundations 











Fig. 21—-GENERAL VIEW FROM SOUTH SHORE 


junction is carried up continuously from the foundations, 
which is not the case with the piers, as will,be described 
further on. Probably from a wish to preserve some memorial 
of the older bridge, the cutwater caps, after removal, were 
cleaned and re-dressed and incorporated with the new struc- 
ture. Engineers are not such terrible iconoclasts as they are 
frequently made to appear. 

While the position of the piers and abutments of the 
present Grosvenor Bridge widening was determined by those 
of its down-stream neighbour, the new Victoria Bridge, it 
might be asked, What were the circumstances which origi- 
nally dictated the dimensions and position adopted? It was 
the presence of contiguous engineering works, which, so far 


were sunk below those of the first bridge. In this instance it 
is evident that had a cofferdam been used to take out the 
excavation, there was considerable risk that the clay under- 
neath the old pier might have been dislodged. By the 
adoption of cylinders, all chance of a contingency so serious 
was avoided, and the result was that a substantial pier was 
obtained at a less cost. It is true that no similar piling 
existed to interfere with the foundations of the Grosvenor 
Bridge, but the other conditions remained. The shape and 
the substitution of cast for wrought iron in the temporary 
portion of the caissons are the main points of difference 
between those belonging to the present and preceding bridge. 

In all the piers, cast iron caissons are employed in the 








Fig. 22—GENERAL VIEW FROM NORTH SHORE 


back as the year 1857, were then in existence or undergoing 
construction, which defined the exact openings to be adhered 
to in the first of the three structures, The line of the 
embankment walls, where the width of the waterway between 
them is 740ft., fixed the position of the faces of the abut- 
ments. Upon the east, the immediate nearness of the Chelsea 
suspension bridge caused it to be essential that a couple of 
the piers of the railway bridge should range with those 
adjacent to them. A four-fold division of the central opening 
of the suspension design furnished four equal spans of 175ft. 
each, and three intermediate piers in the bed of the stream. 
In the first bridge, the foundations were got in both for piers 
and abutments by the use of cofferdams, constructed of double 
rows of piles 12in. by 12in., with waling pieces and strutting 
of the usual description. They were driven down to 4ft. 
below the foundation level, and the spaces between the rows 
of piles filled with puddled clay. 

In the first widening or second bridge double cofferdams of 
whole timbers of the same pattern were also used for the 


foundations, as was the case in the new Victoria Bridge 
alongside. The shape, however, is different. Instead of the 
cylindrical form, another has been adopted, in which the 
semicircular front or face ends and the sides are better 
adapted to suit the general lines and proportions of the piers 
themselves. A half plan of the caisson is shown in Fig. 7, 
from which it is seen that the back is straight and square to 
the sides. Along the straight portions of the caisson the 
| segments are, with the exception of the bent corner castings, 
| all 5ft. 2in. in length and 5° 25ft. in the curvedend part. All 
| the caissons may be divided into two portions, the permanent 
and the temporary, as in the adjacent bridge. The former, 
commencing from the bottom of the caisson, includes the two 
lowest tiers of plates, 1 and 2—Fig. 8—of which the first is 
4ft. Gin. in height, and the second 4ft. The remainder— 
Fig. 9—constituting the temporary portion of the caisson, are 
all 4ft. high, and were removed as the building up of the piers 
progressed. Part plans of the plate forthecurved and flat sides 
and a cross section through the cutting edge are given in Figs. 
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10 to 12, and elevations and sections of the ordinary flat 
plates in Figs. 15 to 16. The plates are bolted together with 
bolts lin. in diameter, and a view of the interior of the caisson, 
sunk for the north pier, appears in Fig. 20. The process of 
sinking the caissons comprised excavating beneath the 
cutting edge, weighting them, and also forcing them down 
by means of jacks. At the north pier the operation was 
attended with some trouble. Divers were employed during 
the getting down of the second caisson at the central pier, 
and it sank by its own weight. The caisson having been 
sunk to its permanent bearings, the filling was dredged 
out, the interior pumped dry, the ground at bottom levelled 
off, and concrete deposited in the two lowest rings. 

The elevation of the north side of a pier— Fig. 17 — 
together with that of the half cross section A A in Fig. 18, 
explains the mode of junction between the old and new 
work. Cast iron girders span the aperture, over which a 
three-ring relieving arch is turned, the springing forming 
one of the points of constant level to which reference has 
been previously made. The object of the cast iron girders 
is to save expense in the face work. Had they not have 
been introduced, it would have been necessary to turn a 
granite arch, springing 6n the north side, from the curved 
batter of the old pier. The brick relieving arch does the 
whole work in carrying the weight of the superstructure. 
Above the springings of this arch, the old and new piers, 
it may be said, become one and the same structure. Upon 
the concrete placed in the permanent rings of the caissons, 
having a minimum depth of 8ft., are the footings of brick- 
work in cement, brought up to the level of 91°98. Over the 
footings, which vertically are a variable quantity, are 
courses of Swedish granite, with hearting of brindled brick 
in cement. Three equal courses of Cornish granite, with the 
saine brick backing and a total height of 5ft.—Figs. 17 and 18 
—bring the substructure up to the level where the old and 
new piers are clear of each other. Above the springing line 
the width of the piers is 9ft. 6in. The upper or spandril part 
of the piers, and the caps and cornices of the cutwaters, are 
of Bramley Fall stone. One example will suffice of the 
general manner in which the stonework of the piers is bonded 
together. A plan of the pier—Fig. 19—is taken along 
course 5, in which the spaces lettered s are filled with granite 
rubble, each stone not to contain less than 18 cubic feet. 
When the piers were completed to the top of the ninth course 
of the ashlar work they were tested with a load of rails 
amounting to 1500 tons uniformly distributed overthem. The 
temporary segments of the caisson were then unbolted and re- 
moved, leaving the twolowest ringsintheriver bed. Acastiron 
facia screen, Figs. 17 and 18, chamfered and painted to resem- 
ble the stonework, a couple of courses in depth, is fixed in the 
face of the piers, and is just visible at low water. In the 
engraving—Fig. 21—is a view from ths Surrey side of the 
river of the heavy temporary works, and staging, and over- 
head plant required in the execution of the contract. Part of 
the face girders, now no longer to beseen, of the adjacent bridge 
appears in the back ground, and can be readily recognised 
by their braced radiating spandrils. Fig. 22 represents a 
view from the north shore taken in July last, three months 
after the former, representing very clearly the advanced stage 
of the whole undertaking. At present all the piers are 
finished, and the site stripped of all the temporary staging 
and scaffolding. Along the north river span part of the para- 
pet is laid, so that the half span in the engraving affords a 
very good idea of the general appearance of the facade of the 
new structure. 

The details of the method employed for sinking the 
caissons may be thus briefly described. They were delivered 
on the ground in segments, and seven complete rings were 
bolted together on the site, preparatory to getting them 
down. The operation of pitching, or adjusting them in their 
permanent position, was performed at low water. Guide piles 
were driven on the outside and inside of the caissons, and 
connected by timber cross pieces. Upon these were fixed 
bearing plates, against which rested the lowering screws, 
which were connected to chains, consisting of a series of steel 
plates, bolted at the lower end to cleats attached to the 
inner side of the caisson. The steel plates forming the links 
of the chain were Tin. by #in., and joined together by steel 
turned pins and double wrappers. 

So soon as the caisson had been lowered as far as the first 
chain allowed, a second was passed down alongside it and 
fastened to the cleat in the same manner. The object of the 
second chain was to relieve the first of the weight it carried, 
for when the transference was effected, the first chain was 
removed, so that another link of plates might be inserted. 
After the second chain had been removed the sinking of the 
caisson was resumed, when the necessity arose for a repetition 
of the modus operandi, until the required depth was attained. 
In all there were seven lowering screws attached to each 
caisson, and it is scarcely necessary to add that the 
manipulation of them was simultaneously performed. We 
are indebted for the originals of the engravings, repre- 
senting the views of the bridge from the north and south 
shores, to Mr. R. E. 8. Cooper, M.I.C.E., resident engineer 
to the company, and for part of our information to Mr. 
Harvey Collingridge, Assoc. M. Inst. C.E., engineer to the 
contractors, Messrs. John Mowlem and Co. 

The original photographs of the river views were prepared 
by the Autotype Company, of New Oxford-street, W.C. 








STERN FRAMES AND BRACKETS FOR 
THE NEW CUNARDERS. 


As is very well known to the readers of THE ENGINEER, 
the Cunard Steamship Company is now having two new 
turbine vessels built for its Transatlantic trade—one at 
Messrs. J. Brown and Co.’s yard at Clydebank, and the other 
at the Wallsend yard of Messrs. Swan, Hunter and Wigham 
Richardson, Limited. These vessels, it may be recalled, will 
when completed be 785ft. long, with a beam of 8Sft., a 
moulded depth of 60ft., and a carrying capacity of about 
30,000 tons. The engines—four in number—will be built on 
the turbine principle, and are to be of nearly 80,000 indicated 
horse-power. The new Cunarders, which when completed 
will be the largest vessels afloat, will have a speed of 25°5 
knots. For both the vessels—the one building on the Clyde, 
as also the one on the Tyne—the Darlington Forge Company 
is supplying the steel stern frames and brackets. In the 
engravings given on page 312, which we are enabled to repro- 
duce herewith by the courtesy of Mr. William Putnam, the 
secretary of the Darlington Forge Company, we illustrate the 
steel frame and brackets which has quite recently been com- 
pleted at Darlington for the Cunarder building on the Clyde, 





and which will be shortly despatched by special train, 
requiring both sets of rails, to Middlesbrough, to be there 
shipped by special steamer to Glasgow. It is of interest to 
note that these stern frames and brackets will be by far the 
largest ever constructed in the annals of shipbuilding. In 
the casting of the stern frame alcne, one great piece, over 
69 tons of molten metal were required, and as now finished 
its weight is 47 tons. The after brackets were cast singly, 
and each one of the pair weighs 224 tons, whilst the forward 
brackets, which are slightly heavier, have a weight of 
24 tons each. The total weight of the rudder when fitted 
will amount to 70 tons, the diameter of the stock being 
26in. Altogether, the aggregate weight of rudder, stern 
frame, and brackets, will closely approximate 220 tons. The 
making of the mould in which the stern frame was cast 
represented two months’ work, and the completion of the 
finished castings six months more, or eight months in all. 
The height from the bottom of the rudder blade to the top 
of the stern is 55ft. The huge dimensions of the stern frame 
and brackets are strikingly illustrated in the engravings on 
page 312, which show the stern frame and brackets in 
the large machine shop of the Darlington Forge, and placed 
alongside a 6ft. 9in. driving wheel for one of the London, 
Brighton and South Coast, Railway locomotives. 








ELECTRICAL EXHIBITION AT OLYMPIA. 


On Monday last there was opened in the building at 
Addison-road an Exhibition of electrical apparatus under the 
auspices of the National Electrical Manufacturers’ Associa- 
tion, which, in point of importance to this branch of the 
engineering industry, will take rank with the best this 
country has seen. It has, no doubt, been intended as an 
effective counterblast to the Exhibition of gas apparatus held 
at Earl’s Court some time ago. An idea of the extent 
of the show will be gathered from the fact that to accommo- 
date the numerous exhibitors, the whole of the ground floor 
and much of the gallery area have been utilised, and almost 
every conceivable application of electricity is represented. 
There are, however, a few noteworthy absentees. In illumi- 
nation the newest forms of electric lamps are on view, for 
example, the Nernst lamp, in which the incandescent body 
is a small porcelain-like pencil composed of a mixture of the 
oxides of zirconium and thorium, and the tantalum and the 
osmium lamps, in which the incandescent filament is an 
extremely thin wire of those metals respectively. Another 
novelty is the mercury vapour lamp. Among notable inno- 
vations in arc lighting should be mentioned the flame are 
lamp, which yields a yellow light, and probably gives the 
largest quantity of light for the power expended yet obtained 
by electricity. 

Electrical traction apparatus is only moderately repre- 
sented, and the Exhibition in this department does not 
compare favourably with the show held some time ago at 
Islington, which was chiefly devoted to electric tramways 
and railways, while railless electric carriages are conspicuous 
by their complete absence. The application of electric 
motors to the driving of machine tools, pumps, and other 
appliances is shown on several stands, and gas engineers, as 
usual, are able to demonstrate that the older form of illumi- 
nant furnishes an economical means for generating its more 
attractive rival by means of the gas engine driven dynamo. 
In this connection suction gas producers are also in evidence. 
Illustrations will be found in the Exhibition of almost every 
system of electric telegraphy, including not only. the older 
forms of land and submarine telegraphy, but also the most 
modern, as represented by the telephone, the telegraphone, 
and the telautograph. 

In the domestic application of electricity for heating and 
cooking the Exhibition is very strong, while for hygienic pur- 
poses attention should be drawn to an electric disinfector 
which consists of a large metal chamber, 7ft. in height, 9ft. 
long, and 6ft. wide, fitted with the Dowsing system of electric 
heating by means of powerful electric lamps. In the centre 
of the chamber is a rotating cage with five sections, into 
which bedding and other articles can be placed for disinfection. 
The system employs both light and heat to kill the germs of 
disease. The temperature employed is from 300 deg. to 
350 deg. Fah. This is claimed to be the first attempt to 
use the new scientific system of light rays for the destruction 
of disease germs in bedding and clothing on the lines of 
Finsen’s discoveries. 

One of the most interesting features of the Exhibition is the 
section devoted to heating and cooking by electricity, which 
are to be encouraged by a competition. The Executive 
Committee have decided to award the sum of £100 as prizes, 
to be allotted as under :—For the best groupof cooking appara- 
tus on exhibit: first prize, £50 ; second prize, £20. For the best 
single piece of cooking apparatus on exhibit : first prize, £20; 
second prize, £10. A portion of the building has been 
specially set apart as a kitchen, where a lady lecturer gives 
practical demonstrations of cooking by electricity. The 
Institution of Electrical Engineers is taking an interest on 
the educational side, and has arranged for a series of popular 
scientific lectures and demonstrations by members of the 
Institution. 

A noteworthy exhibit of special interest to others than 
electricians is to be seen on Messrs. Vickers, Sons and Maxim’s 
stand. It is 5ft. by 5ft. by 12ft. planing machine, constructed 
by Fairburn, McPherson and Co., and has four tool-boxes. 
It is driven by Vicker’s special gear for driving reversing 
machinery, which renders unnecessary the use of belts. A 
variable speed motor is used for the main drive, the speed of 
which can be varied for the cutting stroke, the quick speed 
on the return stroke being obtained by reversing and auto- 
matically speeding up the motor to its top speed, or to any 
desired speed. The ratio of the cutting speed to the quick 
return speed is about four to one. The speed variation of 
the motor is produced by varying the shunt current. A 
5 horse-power crane motor is used for lifting and lowering the 
cross slide. On Messrs. Crompton’s attractive stand, among 
other appliances, is shown a 30 horse-power single-phase 
motor, which drives a dynamo for supplying continuous 
current to several motorsand arc lamps. The motor runs 
at 750 revolutions per minute, and can, if desired, be 
recoupled to work on a three-phase circuit giving 50 horse- 
power at the same speed. A single-phase lift motor of the 
re-actance type designed to start against heavy loads with a 
low starting current is also worthy of notice. On the Brush 
Company’s stand engineers may inspect a duplex boring mill 
by Messrs. Webster and Bennett, each head of which is 
driven by a 4 horse-power Brush variable speed motor. The 
design of this tool is particularly good. Kirkup’s patented 
coal cutter, seen on the same stand, is operated by two 
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15 horse-power Brush motors, and is adapted for either direct 
or alternating current. A gas-tight case enables the machine 
to be used with safety in fiery mines. A new and improved 
form of ‘‘ fool-proof ’’ motor starter is shown in various sizes by 
Messrs. Geipel and Lange, St. Thomas-street, London, §,E, 
The special feature of this rheostat is that it is fitted with an 
overload or maximum current circuit-breaker which is so set as. 
to open the circuit, on specially protected contacts, if the 
resistance is cut out too rapidly, thus preventing careless 
usage. A new form of no-voltage release is fitted which js 
designed to be unaffected by variations in field strength. The 
release coil is connected in series with a high resistance 
across the line. A magnetic blow-out and entirely renewable 
contacts are now fitted to this type. The sand-box form of 
resistance which is so suitable for this starting duty is 
retained. This firm also shows specimens of the Benedict 
nickel seamless tubing, This tubing is produced by a hot- 
rolling process, in which a single operation transformsa solid 
cylindrical billet of the heated metal into a tube, the action 
of the rolls increasing the toughness of the metal. Among 
the claims made for this tubing are :—It presents a perpetu- 
ally brilliant silvery surface; it has 50 per cent. greater 
tensile strength than brass, and hydraulic tests show that 
50 per cent. greater internal pressure is required to burst it; 
it is not liable to crack, as it is not readily affected by 
extremes of heat and cold. : 

Messrs. Selig, Sonnenthal and Co, have an interesting dis. 
play of braiding and winding machines for covering telegraph, 
telephone, and electrical wires. The Phoenix Dynamo Manu. 
facturing Company, Limited, Bradford, shows a motor 
generator, which is one of four sets built to the specification 
of Mr. John F. C. Snell for the Sunderland Corporation. It 
consists of a 400 brake horse-power 5000-volt 50-cycle three- 
phase synchronous motor, coupled to a direct-current 
compound-wound generator, the output being 250 kilowatts, 
220 to 260 volts, maximum current 1140 ampéres, An induc- 
tion starting motor is coupled to the same shaft, 30 brake 
horse-power, 50 cycles, 250 volts, The speed of the combined 
set is 500 revolutions per minute. 

The generator is built under the Phcenix-Pohl patents, and 
the field is fitted with auxiliary poles. It is claimed for 
these that a perfect commutation is effected at all loads, 
great latitude in brush positions for sparkless commutation, 
low armature reaction, and low drop in voltage. The Lan. 
cashire Dynamo and Motor Company, Limited, Manchester, 
amongst other appliances, shows an automatic reversible 
booster for traction work made under the Turnbull and 
McLeod patents, and specially designed for working with a 
battery on rapidly fluctuating loads. The various field coils 
are wound so as to compensate automatically for all vasia- 
tions in battery voltage, and to maintain the dynamo current 
constant. A special series coil prevents any danger of the 
battery discharging back on to the generators, and stops 
hunting. The motor for this is wound to run off 500—550 
volt circuit, and the booster is capable of developing 2C0 
ampéres at 120 volts continuously, 300 ampéres for one 
hour, and 400 ampéres for five minutes at 60 volts, the set 
running at 800 revolutions per minute. Some of the advan- 
tages claimed for this booster are as follow :—The laminated 
fields give quick reversal, the booster is easily paralleled, and 
it is possible to arrange, by suitable adjustment of the field 
resistances, either for constant load on the generator, or for 
load on the generator varying within certain limits, anything 
above these limits being taken by the battery. The altera- 
tion of the dynamo shunt regulator does not necessitate any 
alteration in the booster field regulators, as it is self- 
regulating. 

W. H. Allen, Son and Co., Limited, Bedford, are exhibiting 
a three-crank compound enclosed engine with forced lubrica- 
tion and capable of developing 450 brake horse-power at 400 
revolutions per minute, a two-crank compound engine, and a 
surface-condensing plant. This, capable of condensing 
7200 lb. of steam per hour, consists of a condenser having 
1000 square feet of surface, a twin air pump of Allen-Edwards 
design for dealing with the condensed water, having barrels 
10in. diameter by Tin. stroke, driven by an enclosed silent- 
running forced lubrication engine running at 140 revolutions 
per minute with 155 lb. steam pressure. A crank shaft 
taken from a three-crank compound enclosed 500 horse-power 
high-speed engine fitted with a system of forced lubrication 
is alsoshown. This shaft has been running for seven years, 
working twelve hours a day and 300 days in the year, and 
giving considerably more than the horse-power for which it 
was designed at a speed of 300 revolutions per minute. The 
wear on the shaft is scarcely visible to the naked eye. 

The Diesel Engine Company, Limited, 179, Queen 
Victoria-street, shows a 20 horse-power oil engine made by 
Sulzer Bros., of Winterthur, which drives a Lancashire 
dynamo, Messrs, Frank Pearn and Co., Limited, Man- 
chester, have a large variety of pumps; the National Gas 
Engine Company, Limited, Ashton-under-Lyne, shows gas 
and oil engines suitable for dynamo driving ; Messrs. Crossley 
Brothers also show internal combustion engines of both types. 
There is a high-speed gas engine and dynamocombined. The 
engine is capable of giving 27°5 effective horse-power as a 
maximum with town’s gas and 21°5 effective horse-power as 
a maximum with suction gas. This engine is supplied by a 
suction ges plant, and is used for lighting the stand. Another 
high-speed gas engine, giving 16 effective horse-power as 
maximum with town’s gas, and 12°5 effective horse-power as 
a maximum with suction gas, is worked with ordinary town's 
gas, and is used for lighting the stand. 

The Exhibition remains open until October 21st, and before 
that date no doubt the managers will have been able to amend 
the somewhat perfunctory features of the catalogue, and 
provide it with the necessary index. 








RarLway CLus,—A well-attended meeting was held on Thurs- 
day, 14th inst., at St. Bride’s Institute, E.C., Mr. B. M. Bazley in 
the chair. Mr. H. L. Hopwood read a very interesting paper 
dealing with the ‘‘ London Suburban Services of the Great 
Northern Railway,” tracing their growth and describing the var'- 
ous features of the present services. 


Tue INsTITUTE OF SANITARY ENGINEERS,—On Saturday, 30th 
September, by permission of Messrs, the Associated Portland 
Cement Manufacturers, Limited, a visit will be paid to this com- 
pany’s works at Northfleet. It is considered that this visit will be 
of exceptional interest to the members, the cement being manu- 
factured at these works by the most modern methods, and it is 
hoped the members will do their best to be present, and to bring 
any friends interested, so as to ensure a large gathering. The 
South-Eastern Railway Company issue cheap return tickets to 
Northfleet, viz., 1s. 6d. each, to those members travelling by the 
following train :—Chari Cross, 2.27 p.m.; Cannon-street, 
2,36 p.m.; Waterloo, 2,29 p.m.; London Bridge, 2.39 p.m. 
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RAILWAY MATTERS. 


Axout 36,000 passengers cross the Brooklyn Bridge b 
the bridge trains in a single hour every night when the traffic is 
most dense. The cars are designed to accommodate forty persons, 
put actually carry three times this number. 


Tye number of persons on the pay sheets of the railroads 
of America on June 30th, 1904, was 1,296,121, or us 14 es 100 miles 
of line, a decrease for the year of 16,416, or 28 per 100 miles, The 
wages and salaries paid amounted to £163,519, 760 per annum. 


Iv is stated that negotiations for the amalgamation of 
the Highland and Great Northern of Scotland Railways are in 
progress, he pro’ 1 is to have the headquarters of the com- 
bined railway at Aberdeen, Sir David Stewart, the chairman of 
the Great North of Scotland Railway, will be the chairman after 
the amalgamation, 


Tue National Transcontinental Railway Commission 
has decided to utilise wireless telegraphy in communicating with 
the survey camps in Northern Ontario and Quebec, says the 
Ottawa correspondent of the Times. At present it takes six weeks 
to reach some of the engineering parties by letter, owing to the 
difficulties of travel. 


A rECENT Parliamentary return on taxes and imposts 
shows that the total gross revenue received by the Government in 
connection with railway duty during the year ended 31st March, 
1905, was £354,894, derived as follows—2 per cent, on £1,740,402, 
representing urban district traffic, and 5 per cent. on £6,400,256 
yielded by other traffic, 


A nuMBER of changes in the staff of the North-Eastern 
Railway Company are officially announced. The directors have 
appointed Mr. R. L, Wedgwood, the secretary of the company, 
as divisional goods manager at Newcastle. Mr. k. F. Dunnell has 
been appointed secretary, and will hold this post in conjunction 
with his present post of assistant solicitor. 


THERE are twenty-five separate electric railways now 
being operated in Michigan, having 1158 miles of single track. 
This would equal two lines from the Straits of Mackinaw to the 
Southern line of the State and two lines across the State at its 
widest point, a wonderful development in the few years since the 
introduction of electricity as a motive power. 


Tue Midland Railway Company announces that the 
through fast trains between Northern towns and the South Coast 
will be continued during the winter, These trains give direct 
through carriage services with Folkestone, Dover, Deal, &c., vid 
Herne Hill, and with Portsmouth, vid Woking, and save travellers 
the incoavenience of changing stations in London, 


A sMART engineering feat was accomplished at Wood 
Green on Sunday. It was found necessary, in consequence of the 
electric tramways, to substitute a new railway bridge in Station- 
road, Atoneo’clock Sunday morning the Great Eastern Railway 
sent agang of men down. They took up the old line, removed 
the old bridge, put in a new bridge weighing no less than 50 tons, 
and relaid the lines in the small space of three hours, 


Tue first steps have been taken by the managers of the 
Austrian State Railways to ‘‘electrify” a large section of the 
system. This consists of a scheme for the introduction of electric 
traction on the Upper Austrian, Salzburg, Tyrolese, and other 
Alpine lines, as also on the Tauern Railway, now in course of con- 
struction, For this purpose the water power in the Alpine regions 
has been secured, as also on the river Salza, near Golling, in the 
Salzburg area. 


Tue French railway statistics for 1904 show that during 
the past year the gross receipts of the six principal companies 
amounted to 1,437,000,000f., of which the highest figure—viz., 
461,000,000f.—referred to the Paris-Lyons-Mediterranean line, 
240,000,000f. to the Compagnie du Nord, 233,500,000f. to the 
Orleans, 193,250,000f. to the Western of France, about 192,650,000f. 
to the Eastern, and 116,750,000f. to the Midi line. In comparison 
with the result of the previous year the takings had increased by 
9,250,000. 

THE railway and wagon bridge on the Basutoland 
Railway over the Caledon River was recently shifted into position, 
Ballasting is going on fast on the line to Maseru, which it is antici- 
pated will be ready for traffic in October. The line is 18 miles 
long from Maseru, and the total cost, including the bridge, about 
£70,000. The cheapness of construction is partially accounted for 
by the existence of quarries on both banks. The gradients, except 
for a short stretch at the Maseru end, where 1 in 40 is reached, 
do not exceed 1 in 50. 


INDIAN advices refer to the fact that the Bombay, 
Baroda, and Central India Railway will next year become a State 
line, though it will continue to be worked by a company, and then 
there will remain only one of the old guaranteed concerns to be 
dealt with. This is the Madras Railway, which can be purchased 
by the Government in 1907, after six months’ notice given on 
April lst of that year, Under the original terms, the right. of 
purchase could be exercised at the end of the twenty-fifth or 
fiftieth year, counting from Ist April, 1857. 


Tue chairman of the Leeds Tramways Committee has 
reported that the earnings on the covered cars which had lately 
been added to the service totalled quite 1d. a mile more than on 
non-covered cars, Even duringa fine summer the passengers’ pre- 
ference for covered cars had been very marked, and their popularity 
was unmistakeable. In view of the approach of winter the com- 
mittee decided to obtain 25 further covered cars, and to take over 
the two covered tops designed by Mr. J, A. de Macedo. When 
the new order is completed, there will be 125 covered cars in 
service, 

Moror car services are receiving attention on American 
railroads. The Union Pacific was perhaps the pioneer company in 
the building of motor cars for railroad work, but other roads are 
fast adopting them. The Union Pacific’s model is not unlike the 
big passenger cars which are used on the interurban railway lines 
of this country, the power being supplied by petrol engines. The 
car was projected for use on branch lines and for suburban business, 
but there is the promise of an extension of its field to other lines 
of passenger traffic. For track inspection purposes many small 
motor cars are now being built. 


THE manager of the Cardiff municipal tramways, Mr. 
A. Ellis, has presented to the Corporation his report for the year 
ended March 31st. The total revenue shown amounted to £112,209, 
and the expenditure to £112,189. This sum included loan charges 
of £37,887, and also £2605, being 24 per cent. of the receipts from 
traffic allocated to the insurance fund, whilst during the year only 
£762 had been paid out of the fund. After charging the actual 
amount paid in respect of claims, the gross profit on the under- 
taking amounted to £39,751, which was equivalent to 54 per cent. 
of the capital expenditure, amounting to £726,377. 


Tur Uganda railway now consists of 584 miles of track 
between Mombasa and Uganda, on lake Victoria, and 40 miles of 
sidings, The gauge is 3ft. 82in., and the maximum grade on the 
permanent line is 2 per cent. The line is laid with Vignolles 
section 50 1b. rails, [t has been found that steel sleepers give better 
results than wooden sleepers, which deteriorate rapidly from dry rot ; 
contrary to expectation, the metal ties are not affected seriously 
by the salt in the soil, and there were on March 31st, 1904, 1,156,262 
metal ties in service, against only 169,407 wood. Three and a-half 
miles of rail are laid on longitudinal pine stringers. 


NOTES AND MEMORANDA. 


LEicEsTER has made a profit of £30,785 1s. 5d. on its 
gas plant, £5967 6s. 7d. cn its electric light, and £7584 5s. 5d. on 
its water during the last half-year. 


Tuer number of motor car drivers in this country has 
increased by 26,842 in seven months. During the same period the 
value of motor cars imported was £1,680,000. 


Tue officer administering the government of the Gold 
Coast telegraphs that the amount of gold exported from the Colony 
and Ashanti in the month of August was 13,163 0z., valued at 
£49,578. 


In the case of a moving wheel, the work lost by friction 
is proportional to the density of the fluid in which it revolves to 
the cube of the angular velocity and to the fifth power of the 
diameter, says a writer in an American paper. These relations 
explain the high efficiency of low-pressure turbines utilising exhaust 
steam at atmospheric pressure, as developed by Rateau, 


Tue largest high-head centrifugal pump ever made in 
one unit was built by a San Francisco company for a mining plant 
in Oregon, says an American paper. It is of the series five-step 
type design, to withstand a pressure of 250lb. per square inch, 
or a total lift of 580ft., and is to supply 9000 gallons of water per 
minute. The pump is driven by four “400 horse-power turbine 
water-wheels, direct connected. 


Neary all the nickel used in the United States is 
obtained from Canada, with asmall quantity from New Caledonia. 
For this reason the production of nickel ore in Canada is of especial 
interest to the users of the metal in the United States. In 1903 
the nickel output aggregated 12,505,5101b. In 1904, however, 
there was a falling off of approximately 2,000,000 1b., as compared 
with the nickel content of the matte in 1903. A better quality of 
matte, containing a much larger percentage of nickel, has been 
obtained during the last few years. 


AccorpinG to the Electrician’s Friend, of Tokio, 
Japan, there are two water-power schemes on foot there. One is 
known as the Tokio-Denriyoku-Kaisha scheme, and involves the 
construction of three power stations, having an aggregate capacity 
of 43,600 horse-power. These are to be built on Katsura and 
Sagami rivers, and will be equipped with 24,000 horse-power 
to begin with. The other scheme is known as the Tokio-Dento- 
Kaisha scheme. One power station of 20,000 horse-power is to be 
built, using a 300ft. head of water on the Katsura River. Electri- 
cal energy will be transmitted to Sinjiku, 50 miles away. 


Accorp1nG to the Canadian Engineer, the gear wheel 
was invented about 120 B.c. by an Egyptian named Ctesibius, It 
was first applied to operate a ‘*‘ water dial,” which consisted of a 
cylinder resting on a pedestal. Two figures were placed on the 
pedestal, one of which dropped water fromits eyes, while the other 
pointed with a wand to the hour marked upon a vertical line drawn 
upon the cylinder. This cylinder turned on its axis once a year, 
and its rotation was caused by means of two pinions, each with ten 
teeth, and two gears, with sixty and sixty-one teeth respectively, 
receiving their primary impulse from a revolving bucket wheel. 


From the report of the Chief Commissioner of Metro- 
politan Police it appears that the number of accidents’ which 
occurred in the streets during 1904 by which persons were killed 
was 155, as compared with 154 in 1903, and 175in 1902. During 
1904 34 of these were caused by covered vehicles, as compared 
with 29 in 1903, and 42 in 1902, The number of accidents which 
occurred in the streets by which persons were injured was 10,384, 
as compared with 10,202 in 1903, and 9505 in 1902, and exceeds 
the number in any previous year; 1358 of these were caused 
by covered vehicles, as compared with 1396 in 1903, and 1161 
in 1902. 

THERE are various means of measuring small distances. 
The unaided eye cannot perceive much less than ;,mm.; but with 
the aid of the microscope the eye can see aslittle as ;j,;mm. Then 
there is the measuring machine used for engineering gauges which will 
detect differences of ;;;;mm. By using interference bands of 
light we can perceive movements of ;5;;5;mm. In the optical 
lever a beam of light falls on a pivoted mirror ; if a body push the 
mirror at a point very near the axis of the pivot the beam of light 
is deflected by a large angle. By this means a movement of the 
body by zs7ss9mm. may be detected. The most modern and 
sensitive method, the electric micrometer, is due to Dr. P. E. 
Shaw, and he has improved it until he can now measure less than 
spyeooomM, 


Tue U.S. battleship Vermont was launched recently at 


Quincy. The vessel is 450ft. in length, with a beam of 76#ft., 
while her displacement on trial is not to exceed 16,000 tons. She 
is to attain and maintain for four hours a speed of 18 knots. Her 


main armament consists of four 12in., eight Sin., and twelve 7in., 
with a secondary battery of twenty 3in., twelve 3-pounder, and 
eight 1-pounder guns, with two 3in. field pieces and eight machine 
guns. ‘The 12in. guns will be carried in turrets fore and aft, and 
will have an are of fire of 270 deg., the 8in. in pairs in turrets at 
either corner of the superstructure, and the 7in. guns on the broad- 
side on the gun deck behind 7in. armour. The hull is protected at 
the water-line by a complete belt having a maximum thickness of 
llin. for about 200ft. amidships, 


Tue erection of an experimental plant at the Berlin Muni- 
cipal Gasworks has enabled various kinds of coal to be tested. One 
result was that the make of gas per ton of coal carbonised was in- 
creased to 11,489 cubic feet in 1902, from 10,951 cubic feet in the pre- 
vious year, when the experimental installation had not come intouse. 
It was found that if English coals be not carbonised at compara- 
tively low temperatures, there is a difficulty with tar stoppage. 
To completely carbonise English coals, at least five hours should be 
allowed for burning off. With Westphalian coals, both the 
amount of heat and the weight of charge may be greater, and 
thus the working capacity of the settings is increased. On the 
other hand, the amount of ash was generally found to be greater 
in Westphalian than in English coals, 


THEREis now more uniformity than formerly between the 
designs made by American engineers and those by European engi- 
neers. In the early days of iron bridge building, in America, 
there was little resemblance between American and Earopean 
structures. Each country gradually adopted the good points of 
the other’s practice. We, says the Scientific American, adopted 
their practice in the use of riveted trusses for longer spans and a 
more extensive use of riveted connections ; while the European 
engineers are adopting the more rational designs and details of 
plate-girder and riveted-truss construction now used in America. 
At the present time, the designs of plate girders and ordinary 
riveted-truss bridges, made in this country, are almost identical 
with the designs made by the best bridge engineers in Europe. 


In a paper read before the Ohio Electric Light Asso- 
ciation Professor Ambler described tests as to distribution of light 
from the tantalum lamp with both clear and frosted bulbs, and 
comparisons made with the light distribution from a 16 candle- 
power, 110-volt lamp with clear bulb and with a single coil carbon 
filament. The results showed that there would be a saving by the 
use of the tantalum lamp only when the cost of energy was above 
or about 5 cents per unit. In considering the possible value of the 
new lamp it was necessary to consider the value of burnt-out 
lamps, Allowing 50 per cent. of the original cost as the value of 
the lamp, there was a saving of 35 per cent. in favour of the 
tantalum lamp with the clear bulb and energy at 10 cents per 
unit. With energy at 5 cents, the saving amounted to 31-5 per 





cent., and at 3 cents to 13-5 per cent, 










MISCELLANEA. 


Tue Russian battleship Retvisan was refloated by the 
Japanese at Port Arthur on Friday. 


Hunpereps of tons of cliff at Southwold, Suffolk, were 
undermined by the high tide on Sunday night and carried away. 


Tue fines levied on drivers of motor cars last week at 
Andover amounted to £1000. Punch suggests that the letter H bs 
prefixed to the name of this town. 


THE main supply of nickel and cobalt produced in the 
United States in the last few years has been obtained from Mine 
Lamotte, Mo., as a by-product in lead smelting. 


Coat of excellent quality is said to have been found on 
the Chindwin River. The seams are excellently situated for easy 
and cheap working. The percentage of fixed carbon is said to be 
equal to the best Bengal coal. 


THE contract for the construction of a new road to be 
called the Grand Via, which will almost completely traverse Madrid, 
passing through the populous and business quarters of the city, has 
been given to an English firm. 

Ir is not surprising that a feeling is growing up in 
the United States against the further destruction of the scenery 
of Niagara Falls by the vast electrical industries on both sides. It 
has been suggested that some arrangement be made with Canada 
to make an international park in the vicinity. 


A TRansaTLANTIc geologist, Professor Deeming, is 
reported to have discovered an enormous deposit of pitchblende 
in the La Plata range of the Rocky Mountains. Pitchblende 
yields uranium and radium, so that if this find be confirmed 
Doe may become cheaper; but the “‘if” must not be over- 
looked. 


Tue South Australian Government proposes to regulate 
the speed of motor traffic within that State, and to fix the limit 
at 10 miles an hour. The Automobile Club objects to this restric- 
tion, and contemplates using its utmost influence to get it 
increased. The Adelaide City Council is also framing a new set 
of by-laws to regulate the traftic of the new motor omnibuses, 
which are shortly expected to cater for the Adelaide and suburban 
population. 

THe Government astronomer for Western Australia, 
Mr. F. E, Cooke, has adopted a most commendable system of 
weather forecasts. When the prediction is very doubtful it is 
denoted by the figure 1, less doubtful by 2, and when extremely 
probable by the figure 5. The result is that whenever the publie 
is told that a storm is coming, and the forecast is marked ‘*5,” 
they understand that in ninety-nine cases out of a hundred the 
storm will come. 


Tue Leeds Corporation Improvements Committee have 
selected, out of ninety-seven applicants, Mr. W. T. Lancashire, 
deputy city surveyor of Sheffield, to be city engineer of Leeds at 
a salary of £600 a year. Mr. Lancashire was articled to Mr. 
William Dennis, of Westminster, and also acted as his assistant. 
From 1885 to 1888 Mr. Lancashire was with Mr. James Dixon in 
constructing main sewage works at St. Albans, Herts. He was 
appointed deputy city surveyor of Sheffield in 1899, 


A CONSIDERABLE development of the petroleum industry 
may shortly be looked for in Burma. Many prospectors are in the 
field, and, contrary to general belief, are welcomed by the local 
Government, which would gladly see new companies in operation. 
Prospecting is being actively conducted in other localities, and it 
is apparent that the oil fields are of great extent, and if the new 
finds are anything like as rich as the existing ones, Burma petro- 
leum will soon be found in every market in the East. 


THE steamer Turbinia is the first and only steamer 
on the Great American Lakes to be propelled by steam turbine. 
Last season she ran 203,280 miles. Her coal consumption averaged 
2-21 tons per hour under a speed of 23 miles, or 1-48 lb. of coal 

r indicated horse-power per hour, compared with 1-58 1b. as the 

est results under like ronditions with reciprocating triple-expansion 
engines, This season her coal consumption has been reduced to 
13} tons per 24 hours as against 15 tons to 16 tons 'ast year. 


On Saturday last, the 23rd instant, the Hamburg- 
American liner Amerika arrived in Southampton to be dry-docked. 
She is the largest vessel ever placed in dry-dock at that port. The 
Woolston Works of Messrs. John i, Thornycroftand Co , Limited, 
were asked to clean and apply two coats of composition to the 
bottom of this steamer within twenty-fourhours. This they under- 
took to do, and completed well within the time, so that the vessel 
was able to leave the dock again within twenty-four hours of her 
entry. 

Mrpp.iesBrovucH is agitating for a transporter bridge, 
and the Rouen bridge of that type has been named as a model for 
copying. Another at Nantes has also been commended to the 
Corporation Ferry Committee, and both are to be visited by a 
deputation with the view to the construction of one over the 
Tees. Between Middlesbrough and Port Clarence last month 
nearly 170,000 passengers were ferried over the river, and in view 
of the traffic it is considered that a transporter bridge would be a 
decided acquisition. 


Ir was stated in one of the sections of the British 
Association that the survey of the Transvaal had shown that the 
eastern part of the country ‘‘seemed to be a mass of magnetic 
iron,” judging from the effects of the rocks on the compass needle. 
Magnetic ore, or black oxide of iron, is the richest of the ores, 
containing only oxygen and iron, and yielding 73 per cent. of iron 
by weight. It is found mainly in the older rocks, and in Europe 
the best form of it is found in Sweden. It exists also in Russia, 
Canada, and several of the American States. 


Tue Canadian method of drilling oil wells differs from 
the American, poles being used instead of manila rope, and differ- 
ent tools of smaller sizes. According to the Engineering and 
Mining Journal, the poles are of ash, 35ft. long, one screwed on 
to the other to reach to the bottom. This is considered to be a 
good method, and for depths less than 700ft. probably the 
cheapest. The poles last well, and strike better and faster than 
in rope drilling. Beyond 700ft., however, the pole method 
becomes slow and expensive, especially if water be encountered, 
and the rope method is superior, 


An important development in the water supply to the 
Teesside towns occurred last week, when Lady Bell, wife of the 
chairman of the Tees Valley Water Board, turned on the water 
at two large reservoirs, which have been erected at a cost of 
£300,000, at Long Newton, near Stockton-on-Tees. Sir Hugh Bell 
said that, since the corporations of Middlesbrough, Stockton, and 
Thornaby-on-Tees municipalised the water undertaking thirty 
years ago, they almost alone amongst the great manufacturing 
districts of England had been able to keep an undiminished supply 
of water daring times of drought. 


On Saturday experiments in submarine signalling were 
made in connection with the outward bound Cunard steamer 
Lucania. The Mersey Docks and Harbour Board have had the 
north-west lightship in Liverpool Bay fitted with a submarine bell, 
which was sounded when the Lucania approached. The bell was 
heard distinctly on the navigation bridge of the Lucania when she 
was 94knots from the light vessel. The achievement was con- 
sidered highly satisfactory. In view of the success of the installa- 
tion on board the Lucania, other Cunard steamers are being 
equipped with the submarine signalling apparatus, the Saxonia 
having been already fitted. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuavs, 7 Kump/gasse, Vienna. 
CAINA.—KgLLY AND Wasu, Liuirep, Shanghai and Hong Kong, 
FRANCE.—Bovvgau AND Cunvitiet, Rue de la Banque, Paris. 
GRRMANY.—AsugR AnD Co., 18, Unter den Linden, Berlin, 
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R. A. Taompson and Co., 88, Loop-street, Capetown. 

J. ©. Jora amp Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, 8tellenbosch. 

Hawpgex Hovss, Lrurrep, Kimberley. 

Apams AnD Oo., Durban and Maritsburg. 
AUSTRALIA.—GoRDON AND Gorcu, Melbourne, Sydney, and Brisbane, 

R. A. Toompsom anp Oo., 180, Pitt-street, Bydney; Melbourne, 

Adelaide and Brisbane. 

TurveR AND HenpErson, Hunt-street, Sydney. 

NEW ZEALAND.—UPrtom awp Co., Auckland ; Oraia, J. W., Napier. 
OANADA.—MonTReat News Co., 386 and 888, 8. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Turonto. 
UNITED STATES OF AMERICA.—InremnationaL News Oo., 88 and 

85, Duane-street, New York; Sunscrirtiom News Oo., Chicago. 
STRAITS SETTLEMENTS.—Kagiy awp Wateg, Liurrap, Singapore, 
CEYLON.—Wisavartwa auD Co., Colombo. 
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SUBSCRIPTIONS. 


Tas Exuineer can be had, by order, from any ne t in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. .. £0 148, 6d. 
Yearly (including two double numbers) .. .. £1 9s. Od. 
Crora Reavine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit oveur, au extra charge of two shillings and sixpence per annum 

will be made. 4 
Foreign Subscriptiuns will, until further notice, be received at the rates 
ven below. Foreign Subscribers paying in advance at these rates 
will roveive Tua Enoinger weekly and post free. Subscriptions sent 
by Pust-office Order must be made payable to Taz Enoingxr, and 
accompanied hy letter of advice to the Publisher. 


Tain Parur Corres. Tarek Parse Copies. 


Half-yearly .. .. £0 18. Od. |Half-yearly .. .. £1 Os. 8d. 
Yearly .. . .. £1 168, Od. | Yearly .. .. .. £2 Os. 6d. 
e difference to cover extra postage ) 

ADVERTISEMENTS. 


“7 The charge for advertisements of four lines and under is three 
shilliugs, for every two lines afterwards one shilling and sixpence; odd 
lines are charged one shilling. The line averages seven words. When 


TO CORRESPONDENTS. 


ta In order to avoid trouble and confusion we find it necessary to injorm 
correspondents that letters ofinquiry addressed to the public, and intended 
for insertion in this column, must in all cases be i 
envelope legibly directed by the writer to himself, and . 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

£ All letters intended for insertion in Tam Enciwemr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily jor publication, but as a proof of good faith. No notice 
whatever can be taken of y icat: 

£7 Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


A.M.I. Mecu. E.—Try Mr. B. F. Batsford, 94, High Holborn, W.C. 
E. 8S. F.—You reproduce an old fallacy. The pressure of the atmosphere 
acts equally on both sides of a screw-propeller blade. If cavitation 
takes place air will followdown. The influence of the pressure of 
the atmosphere is admirably illustrated by Yarrow’s tunnels for 
shallow-draught boats. ‘Ihe thrust is due in all cases to the stern- 
ward acceleration of water, as very clearly stated by Rankine. 
. E. H. (Catford).—At the present moment no contractors are being 
employed on the Panama Canal, though the Government is carrying 
out much work and has a large staff of engineers on the spot. A 
considerable quantity of material is also being bought and forwarded 
to the Isthmus. We would suggest that you should apply for any 
further information on the subject to the General Purchasing Officer, 

The Isthmian Canal Commission, Washington, D.C., U.S.A. 

Brown (St. Bees).— It is difficult togive you the name of any one book 
which will exactly fulfil your requirements. You might, however, try 
“The Manual for Resident Engineers,” by F. A. Molitor, Chapman 
and Hall; or ‘‘The Field Practice of Railway Location,” by Willard 
Braham, New York, the Eugineering News Fublishing Company; or 
‘Railway Oonstruction,” by W. H. Mills, Longmans. Green and Co.; 
or “ Railway Track and Track Work,” by E. E. Russell Tratman, also 
published by the Engineering News Publishing Company. f it be 
feasible, we suggest that yuu should see these books in some consulting 
library so as to find out which is best suited to your need. It is 
possible that the first mentioned will give you what you require. 


INQUIRIES. 
CLAYTON BRAKE. 
Sir,—Can any of your readers tell me the 
makers of the Clayton brake for locomotives’ 
September 26th. 


name and address of the 
oO. 








MEETINGS NEXT WEEK. 


INSTITUTE OF MARINE ENGINERRS.—Monday, October 2od, at 8 p.m., 
at 58, Romford-road, Stratford, E. Lecture on *‘ Pneumatic Propulsion,” 
by Mr. W. Carr. 

Society or Enotneers.—Monday, October 2nd, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Ordinary meeting. Paper, 
“Machine Drills for Hard Rock,” by Mr. Arthur H. Smith, A.M. Inst. 
M. aud M.E. . 








DEATH. 
On the 24th inst., at 10, Terlingham-gardens, Folkestone, WILLIAM 
Dean, J.P., late Loco. Superintendent G.W.R., aged 65. Friends please 
accept this the only intimation. 








an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be panied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly adve ments are taken 
subject to this condition. 


Adverti t it be inserted uniess delivered before 
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Six o’clock on Thursday evening, and, in q of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department oy the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tag ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 
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PUBLISHER’S NOTICE. 


*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with name of the 

Agent through whom the paper is obtained. Such inconvenience, 

4 mien can be remedied by obtaining the paper direct from 
is office, 
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THE CARE OF MACHINERY. 


MecnanisM of all kinds costs money, and the 
dictates of self-interest ought to be sufficient to 
secure its care and preservation. It is notorious, 
however, that they are not, and those familiar with 
our manufacturing centres know that practice widely 
differs on the question. In many places all is neat- 
ness and order, in others dirt and slovenliness. But, 
putting on one side extreme cases in either direc- 
tion, it is not without interest to consider what, in 
a general way goes on, and the effect of even 
moderate negligence and want of attention. 

We have before us the annual report of Mr. 
Michael Longridge, engineer-in-chief to the British 
Engine, Boiler and Electrical Insurance Company, 
Manchester. His excellent style always enables 
him to invest the driest statement of fact with 
interest; and no man living can better tell the story 
of a breakdown or a boiler explosion. Now, we 
find from tables which he has prepared, that of 36 
per cent. of the accidents which occur to steam 
engines the causes are not known ; that 16 per cent. 
are due to the negligence of owners and attendants ; 
old defects and wear are responsible for 26 per cent. ; 
while weakness, faulty design, or bad workmanship 
account for the remaining 22 per cent. Turring to 
the record for gas and oil engines, we have attributed 
to the same causes 31, 22, 22, and 25 per cent. 
Confining our attention to negligence, it will be seen 
that 22 per cent. of the breakdowns of gas and oil 
engines are attributed to this cause, as against 16 per 
cent. for steam. It is not easy at first sight 
to see what is the cause of the disparity. Possibly 
it is due to lack of experience with machinery 
working with shocks instead of steady impulses. 
An examination of the examples given us by Mr. 
Longridge does not help us much. No doubt lack 
of lubrication has something to do with the matter. 
It seems to be evident that the nature of the 
internal combustion engine is such that it demands 
more care in its management than does the steam 
engine, although its parts are fewer. Something, 
too, depends on the small size of many of these 
parts. Thus, the frequent breakages of the helical 
wheels which drive the valve gear deserve particular 






lubrication, and the consequent seizing of the small 
shafting in some of its bearings. The more serious 
breakdowns appear to be scarcely due to lack of 
skilled attention and examination ; they are rather 
inherent to the type of engine. The principal 
failures have been in crank shafts, connecting-rod 
bolts, fly-wheels, and cylinder ends. Of the gas 
engine crank shafts broken during the year, 8 per 
cent. had four bearings and two fly-wheels, and 
broke at the crank pin. Thirty-one per cent. had 
three bearings; of these 25 per cent. broke at the 
bearing between the crank and the fly-wheel, and 
25 per cent. through the crank web next the fly- 
wheel. Thirty-eight per cent. bad two bearings, 
and two fly-wheels; of these 60 per cent. broke 
through the crank pin, and 40 per cent. through 
the bearings between the crank and one of the fly- 
wheels. Twenty-three per cent. had two bearings 
and one fly-wheel, all of which broke in the bearing 
between the crank and -one of the fly-wheels. In 
few of these cases was neglect responsible. Mr. 
Longridge points out that both theory and practice 
appear to be at fault about the proportions of 
crank shafts. The stresses in them are really 
not known with accuracy, and the best prac- 
tice lies in making the shafts of the best 
material and very heavy. ‘If,’ writes Mr. Long- 
ridge, ‘imperfect theoretical knowledge is respon- 
sible for the great differences of opinion which 
exist as to the proper proportions for these shafts, 
it is certain that practical experience has condemned 
the proportions commonly adopted some years ago. 
Latterly these have been considerably increased, 
but it is doubtful if they are yet generally sufficient.” 
Fly-wheels, again, constantly shear the keys with 
which they are secured to the shaft. The fly-wheel 
is a loose fit, and the key has to do ali the work. 
A lesson might with advantage be taken from the 
practice of Messrs. Van den Kerchove and Co., of 
Ghent, who for steam engines do not use any key, 
relying on a perfect fit and hydraulic pressure. It is 
true that the shock or jerk of the impulse in a gas 
engine is much more severe than that in a 
steam engine; but the dead fit could be 
supplemented with a key. In some cases the 
breakage of cylinder heads is distinctly due 
to neglect. Care is not taken to maintain the circu- 
lation of the cooling water, passages and pipes 
becoming stopped up by dirt and incrustation which 
are not removed. Some instructive stories told by 
Mr. Longridge about steam engines very clearly 
illustrate the effect of neglect or want of care. 
Thus, one costly breakdown was caused by the 
coming out of a key in the eye of the lever of the 
exhaust valve. The valve did not open, the steam 
did not escape, and under the influence of a heavy 
fly-wheel was so compressed in the clearance space 
that the cylinder cover was blown off. 

For the first time, Mr. Longridge gives a tabu- 
lated statement of the breakdown of electrical 
machinery. Dirt and neglect were responsible fcr 
13 per cent. of the failures of dynamos and 19 per 
cent. of those of motors. It is clear that there is 
still room here for improvement. But it is also 
clear that much remains to be done by the makers 
of machinery of this kind. No less than 20 per 
cent. of the failure of dynamos, and 16 per cent. of 
those of motors, were due, we find, to bad work- 
manship or design. It is well to bear in mind 
that the dynamo or the motor would not be paid for 
unless it stood the preliminary test. It follows that 
there was some congenital condition which enabled 
it to work, and that the final breakdown was due to 
deterioration, which might or might not have been 
stopped, minimised, or made harmless by proper 
care. We have here a standard of merit. Two 
dynamos or motors may work equally well 
at first; but one can only be kept going sub- 
sequently by incessant care and watchfulness, while 
the other will in large measure look after itself. 
Electrical machinery easily goes wrong; and there is 
no mechanism in the world of which success depends 
so much on little things. Thus we hear of a 
38 horse-power motor which broke down because 
of short circuits established between the spokes 
of the commutator by iron oredust. But the casing 
of the motor was air-tight, and the only way in 
which the powdered ore could have got on the com- 
mutator was from the clothes of the man who 
adjusted the brushes. Here is another case. 
“Completely enclosed 4 brake horse-power Lundeil 
motor, taking current at 250 volts. The motor 
broke down. When opened, the lower part of the 
field coil was found to be saturated with oil and 
partly burnt out. The oil had run down from the 
bearings and accumulated in the bottom of the 
casing, which was, as usual, unprovided with a 
drain.” It seems that not a few electrical engineers, 
while devoting much attention to the attainment of 
a high efficiency, forget to introduce those features 
into their designs which are really essential to their 
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to mind one case, for instance, in which a number of 
large dynamos were delivered with extremely small 
clearance spaces so as to get high efficiency. They 
had not been running a week before the power house 
had to be closed and the clearance spaces enlarged 
If this had not been done the armatures would have 
been torn to pieces. No matter how high the per- 
centage of efficiency, it is of no use unless the 
dynamo can be run. 

Finally, we may add that the user of costly 
machinery of any kind will find it pay to keep it in 
the highest possible condition ; and for this reason 
adequate remuneration should be paid to those who 
take care of it, in order that trustworthy, competent 
service may be secured. 


ENGINEERS IN THE UNITED STATES. 


For some time past doubts have been felt in the 
United States concerning the efficiency of the 
instruction in engineering given in technical colleges 
and schools. Attention must be given to the pre- 
cise meaning of the word “ efficiency” thus used. 
Efficient in what way and for what purpose? It is 
quite possible that the training given in a college 
may according to one definition, be efficient in the 
highest degree, while, regarded from a different 
standpoint, it is beneath contempt. Hitherto the 
policy of the schools and colleges has been to train 
men in the principles of mechanical and physical 
science in the first place, and in the second to teach 
them something of the application of those prin- 
ciples in practice. It has been taken for granted 
that men educated in this way must be efficient 
engineers, who can make everything wanted from a 
nut and bolt toa big mill engine. Furthermore it 
has been assumed that a go-ahead country like the 
United States cannot have too many engineers, the 
product of technical colleges. In fact, teaching has 
been done much in the same way and on the same 
assumptions as in Germany. It is now beginning 
to be understood that it is quite possible to have too 
many engineers. It is a familiar fact that Germany 
is overstocked with Charlottenburg young men who 
can barely earn a pittance, and now much the same 
thing is taking place in the United States. 

Indications of alarm have not been wanting in 
recent issues of the American scientific and 
technical Press. In the Standard for Monday an 
American correspondent writes a very straightfor- 
ward letter on the subject, the substantial accuracy 
of which is, we think, indisputable. Three points 
are discussed. In the first place, does the develop- 
ment of American trade demand more engineers ? 
Secondly, is the training now given just what is 
wanted? And, lastly, can the United States export 
business be so much developed that more engineers 
must be wanted. In 1901-1902 a census showed 
that there were no fewer than 18,859 engineering 
students being trained in colleges. In 1900 the 
census showed that there were 43,535 engineers of 
all kinds, not students, in the United States, the 
number of students being 15,000; and a simple cal- 
culation shows that at present, taking into account 
the development of the country and the progress of 
trade, there are about twice as many men being 
trained as engineers as can possibly be wanted. 
The American engineer whose letter we are con- 
sidering very properly points out that engineering 
is neither a profession nor a trade, but something 
sui generis. None of the “learned professions” 
have anything to do with manual work, but engi- 
neering has, and very hard and unpleasant work 
too. The attempts made to keep it on the so-called 
higher plane—that is, to regard it as a purely 
intellectual pursuit—are responsible for much 
mischief; and in the United States, firms 
making machinery to sell know that they have no 
use for the merely intellectual young man. The 
highest mathematical qualifications and the most 
profound knowledge of physics will not enable any- 
one to make steam engines which he can sell at a 
good profit; nor will they enable a contractor to 
build a great dock and make a small fortune out of 
the building. It is because this fact is overlooked 
that the training of the engineer is so often not 
efficient. 

There is no escaping social laws; political 
economy will have its way; supply and demand 
sway the market. When the demand is little and 
the supply large, the purchaser will not only give a 
small price for what he wants, but he will be very 
careful to get just what he wants. This is the 
reason why so many men fail now to get employment. 
Not only must they be efficient, but they must be 
efficient in the precise way the employer wants. 
If a firm is hard up for draughtsmen, the head of 
the drawing-oflice will not be too particular; he will 
take what he can get. In the early days of railways, 
any man who could use a level was sure of lucrative 
employment. If he understood a theodolite, and had 
some notions as to taking out quantities in earthworks, 





he could, and often did, realise a fortune. Nothing 
like this will happen here again. Butin the United 
States the necessity for developing foreign trade 
is being seriously talked of as the only chance for 
the coming engineer. Whether the suggestion is 
that enterprise should start new works abroad with 
American capital to be spent by American engi- 
neers, or that a big export trade should be established 
so that more work would have to be done at home, 
does not appear. It is worth while to quote the 
following passage from our contemporary. It is 
interesting, and in few words sets before us a 
situation which claims attention in this country :— 
“Perhaps the more serious feature is whether or not 
the neglect to cultivate a foreign trade may not be 
held responsible, to some extent, for this overcrowd- 
ing of the engineering professions. In Germany, 
but more especially in England, it is found that 
the engineer goes into every part of the world. He 
does this because the commerce of the country in 
mechanical lines has developed in every quarter. 
Therefore, the men who pursue this work are not 
dependent upon local conditions or developments. 
On the other hand, in America it is more and 
more clear that the engineer, other than in the 
mining branch, finds only a restricted outside field 
for the exercise of his talents, and is thus com- 
pelled to compete much more sharply than is else- 
where the case with his compatriots.” 

It is obvious that we have here something which 
has much to do with fiscal policy. It would be 
strange if the fact that more men are turned out of 
technical colleges than can find employment at 
home should result in a modification of tariffs, 
which in its turn would augment the export trade 
of the United States. Finally, we may point out 
that nothing has yet been said about the influences 
which gigantic trusts cannot fail to have on the 
work of the country and the demand for engineers ; 
that is a question which demands much considera- 
tion at the other side of the Atlantic. 


THE EXPORT TRADE IN COAL, 


THE opposition manifested by coalowners and 
exporters to the continued imposition of the export 
duty on coal shows no signs of abatement at the 
present time, and it is probable that complaints on 
the subject will be maintained for the whole of the 
period during which it may be officially thought 
advisable to adhere to the so-called war tax of 1901. 
No doubt the tax is, like all taxes on industries, 
objectionable, and the coalowners are entitled to 
some sympathy. It does not appear, however, that 
any advantage can be gained by simply making asser- 
tions of loss more or less vague. In fact, a very 
complex position has to be considered from various 
points of view. Although the general trade of the 
country has now apparently embarked upon the 
initial stage of what may be hoped to be a long 
period of prosperity after the depression which has 
prevailed in recent years, the export duty on coal is 
still blamed for the loss, as is alleged, of.coal con- 
tracts or markets in different parts of the world, 
owing to its facilitating foreign competition. There 
has, unfortunately for exporters, been an enormous 
decline in the value of the fuel sent out of this 
country in the past year or two; but is this reduc- 
tion -really and altogether attributable to the 
actual imposition of the tax? Surely other factors 
have to be taken into consideration as bearing upon 
the problem, as, for instance, the economic law of 
supply and demand, and the excessive competition 
which prevails among British producers in order 
to dispose of their individual output. In addition 
to these questions, the geological situation of the 
mines, their equipment for producing according to 
modern methods, and the depth at which they are 
worked, play a not unimportant part in determining 
the cost at which coal can be raised and shipped to 
a distant destination; and these points also have a 
certain relation to the fixing of the sale prices of 
coal in neutral markets. The collieries which 
possess all these features from a favourable point of 
view are the best adapted for carrying on an export 
trade on a profitable basis, while those which are 
not so well situated are only able to conduct export 
business at a considerable sacrifice, and it would 
seem that the latter category forms a fairly 
numerous class, whether represented by combined 
producers and shippers or merchants standing 
alone. 

The considerations set forward are rarely, if ever, 
mentioned by the coal companies concerned when 
condemning the export duty on coal. At a meeting 
of the Broomhill Collieries, Limited, on Friday, the 
chairman stated that the coal tax of one shilling per 
ton fell heavily, especially on coalowners in North- 
umberland and Durham, and he expressed the hope 
that the time would soon arrive when the Govern- 
ment would recognise the serious injustice done by 
the duty alike to the miners and the coalowners. 





The coal business of Guest, Keen, and Nettlefoldg 
Limited, according to the recent address of the 
chairman to the shareholders, is suffering from g 
limitation in sales owing to the export duty. The 
price of coal on the introduction of the duty wags 
much higher than now, and it therefore bore, the 
speaker added, a smaller percentage on the cost to 
the consumer than it does at present prices. [py 
his opinion, the period has been reached when the 
industry should be relieved from this anomaly of 
taxation. Proceeding to refer to Welsh under. 
takings, we are told by the chairman of the Tredevay 
Iron and Coal Company that the coal tax jg 
throttling one of the most profitable export trades 
in this country. The effect of the duty, he re. 
marked, was that we have to remain idle and watch 
the Germans, with their State railways and low 
rates of transit to the sea, capture the markets jn 
France and the Mediterranean, which could, how. 
ever, be held against the whole world were it not 
for the coal tax. But the coal mining property of 
the Rhymney Iron Company is apparently reyarded 
from another standpoint, as the chairman at the 
recent annual meeting observed that the steam coal 
collieries in South Wales vie with each other in the 
amount of their output, and as a consequence the 
quantities produced are greatly in excess of the 
demand, thus causing purchasers to take advantage 
of the situation by st tees to reduce prices. 
The final result is to be found in smaller profits 
for the newer pits and those nearer to the ports, 
whilst the older collieries and those more distant 
either receive no profits or are worked at an actual 
loss. The ultimate issue of such disastrous compe- 
tition, the chairman concluded, lies in the “ surviyal 
of the fittest." Theshareholders in the Ebbw Vale 
Steel and Coal Company at the recent general 
meeting were not quite so fully informed on the 
question, although they were doubtless quite satis. 
fied with the assurance that the pits have been 
worked continuously at a profit for the past twenty. 
five years, and with the expressed hope that 
similarly good results will continue in the future. 

If the question of values is left out of considera- 
tion, we do not think that coal producers or 
shippers, or both, are quite correct in the manner of 
their denunciation of the export duty on coal. If 
the duty is causing loss of contracts and markets 
it is only right that these should be definitely 
specified, and not referred to vaguely as relating 
to France and the Mediterranean. What are, how- 
ever, the facts of the case? In the first place, we 
have in the first eight months of the present year 
exported over 660,000 tons of coal in excess of the 
corresponding period of 1904, and over 2,000,000 
tons more than in the equivalent period of 1903; 
whereas the exports from Germany this year 
have declined by 172,000 tons, mainly owing to 
the coal miners’ strike in January and February, 
whilst the imports into that country have increased 
by 1,550,000 tons in the eight months, as contrasted 
with the same period in 1904. This, then, is the 
comparative position of the two rivals in Europe; 
but it would be well to consider a few details. The 
reduction in the exports to Russia this year—certainly 
as contrasted with an exceptional period of a year 
ago—and the decline in the tonnage sent to Sweden, 
Denmark, Belgium, and France, are almost entirely 
counteracted by the gains in the markets of Holland 
alone, to say nothing of an increase of 130,000 tons 
in the exports to Italy, and of 1,090,000 tons in 
the quantity sent to Germany. As far as France is 
concerned, it should be stated that that country is 
not only becoming a larger exporter to Belgium 
and Switzerland, but is also in course of training 
for meeting her entire home consumption; and 
the sooner British exporters arouse themselves 
to the possibility of France, as a result of her in- 
creasing production, satisfying the whole require- 
nents of the country, the better will it be for them- 
selves. Unfortunately, British exporters are too 
ready to attribute a decline in the exports to France 
to foreign rivalry; but, as a matter of fact, the 
French producers in the two principal districts of 
the Nord and the Pas de Calais are turning out a 
larger quantity of coal, and with the anticipated 
developments in the eastern provinces, they hope 
in a few years’ time to be entirely self-sufficing for 
the requirements of the country. In these circum- 
stances it does seem as if British exporters, at all 
events as far as the present year is concerned, 
are making a mountain out of a molehill from a 
quantitative point of view; but, if values are taken 
into consideration, it would appear as if coal is 
simply being given away in order to get rid of it. 
If not, why should producers and exporters accept 
in the first eight months of this year the sum of 
£738,000 less for the larger amount of coal ex- 
ported this year as compared with the correspond: 
ing period of 1904, and £931,000 less as compared 
with the equivalent period of 1903. In fact, for 
these enormous reductions in values our exporters 
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have sold 660,009 tons and 2,000,000 tons of coal 
more respectively! That an export duty is objection- 
able we are not disposed to deny, but a study of all 
the facts goes to show that coal producers and 
exporters have @ large item of expenditure and 
wastage to overcome among themselves before the 
coal tax comes into consideration at all. If they 
will surmount this difficulty, pay attention to modern 
equipment, and only work, as in Germany, according 
to the new programme, remunerative collieries, we 
shall hear little of the coal duty and less of foreign 
competition from the exporting collieries on the 
seaboard line of the country. 


GAS V. ELECTRICITY FOR STREET LIGHTING, 


Av the present time a controversy of some magni- 
tude is taking place in Croydon regarding the 
lighting of its streets. Briefly stated, the facts are 
that it having been felt that the cost of lighting was 

too high, the Lighting and Electricity Committee, 
by a resolution passed by the Council on the 15th 
May last, were instructed to submit a report on the 
subject. This report was laid before the Council on 
the 24th July. From this it would appear that in 
the year 1904 there were some 2655 lamps of 
different sorts in the borough, these being divided 
into 2137 incandescent lamps of an average candle- 
power of 50, lighting 127°375 miles of streets; 90 
Nernst and ordinary electric incandescent lamps, of 
an average candle-power of 56, lighting 3-67 miles 
of streets ; and 428 arc lamps, of an average candle- 
power of 357, lighting 14:5 miles of streets. Taking 
the figures given in the report, we find that with 
incandescent gas the average candle-power per mile 
works out at 839, with Nernst and electric incandes- 
cent 1373, and with the arc lamps 10,537. We need 
not trouble about the Nernst and electric incandescent 
lamps for the moment. The ratio of illumination in 
candle-power per mile, making a comparison between 
gas and electrically-lit streets, is just over 124. That 
is to say, that nominally the arc lamps provide 12} 
times as much light per mile as do the incandescent 
mantles. The price of gas, it may be mentioned, is 
somewhere between 2s. 6d. and 2s. 8d. per 1000 
cubic feet. The gas candle-power, if we may make 
use of such an expression, costs 15-462d. per annum ; 
the arc light candle-power 11°328d. per annum. As 
a net result Croydon is paying £7062 per annum for 
its 127-375 miles of streets gas-lit, and £7212 per 
annum for the 14° miles of streets illuminated with 
arc lamps. If the gas-lit streets are sufficiently well 
illuminated is there justification for spending very 
much more in order to enjoy the luxury of electric 
light? The opinion of the Committee is that the 
Corporation will not be disposed to reduce the 
amount of illumination, more especially in main roads, 
but on the contrary, would prefer that the amount 
should be increased, 

This is the position of affairs when the Croydon and 
South Suburban Gas Companies comeupon the scene. 
In a circular letter sent round to the Mayor, Alder- 
men, and Councillors of the Corporation, the repre- 
sentatives of these companies commence to pull to 
pieces the report of the Light and Electricity Com- 
mittee. The gas companies draw attention to the 
fact that in 1904 the cost of street lighting in Croy- 
don was £55 8s. for gas and £497 53. per mile for 
electricity respectively. Even these figures, they 
urge, are unfair, inasmuch as the gas lamps are 
alight throughout the hours of darkness—say, 3980 
out of 8760 in each year—while, frequently, the 
electric lights are extinguished at eleven or twelve 
o'clock at night. Furthermore, it is alleged that the 
interest and sinking funds on the electric outlay 
have not been taken into account, and that the cost 
of electric lighting, instead of being some £7500, 
should, in reality, be over £8300 for the 18 miles of 
streets electrically lit, the streets lit with Nernst and 
electric incandescent lamps included. The gas com- 
panies allege that the streets of Croydon can be lit 
with gas just as effectively, if not more so, than with 
electric light, and at half the price, and they make the 
sporting offer that if the Corporation will set apart 
a certain representative length of street or streets 
they will light them with gas, so that there would 
be, if the system were universally installed, a saving 
In the rates of at least 1d. in the pound. The com- 
panies offer to do this on the “no fit no business ”’ 
principle. If the installations do not do what they 
say, they will remove them. On the other hand, 
they are to be paid if results are satisfactory. 

Now, the question of the lighting of streets in the 
best and cheapest possible manner is by no means 
easy of solution in every instance. If a lighting 
authority has, at considerable expense, laid down an 
electrical plant, is it to throw it on the scrap heap ? 
This is what it would mean if electricity were dis- 
carded and gas substituted. Moreover, in this 
particular instance the figures of the gas companies 
are challenged. It is alleged that with flame arc 
lamps the illumination would be cheaper than with 


gas. The gas companies’ reply to this is that, no 
matter what the arc lamp employed, they can light 
more efficiently at half the price. There is no doubt 
of the success which has attended the introduction 
of the incandescent gas mantle in street lighting. 
The improvement in illumination as compared with 
the light from ordinary gas burners, at a less 
expenditure of gas, is a well-known fact to all users 
of gas mantles; but is it not possible that the flame 
arc lamp, or something of the kind, may do for 
electricity what the mantle has done for gas? At 
present there is only assertion on both sides. It is 
a matter of considerable importance. It will not be 
confined to Croydon only. If there is even an 
infinitesimal saving one way or the other, that 
system which affords the saving will be adopted, 
and adopted throughout the country. That is the 
spirit of the times. The outcome of the present 
controversy will, therefore, be looked for with 
interest. 


A BIG MUNICIPAL ENTERPRISE. 


On consulting the map of France, and looking at 
the department of the Nord, three towns will be 
observed so close together that they almost seem to 
touch. During the past forty years, Lille, Roubaix 
and Tourcoing have grown enormously with the pro- 
gress of the weaving industry, and the suburbs 
themselves have been spreading out like huge 
tentacles, until they have become little towns forming 
an uninterrupted communication between Lille and 
Roubaix. Conglomerations of factories and work- 
men’s buildings have come into existence without 
system or order, forming black and ulgy splashes on 
the landscape, but alive with industry which makes 
this area for its size the richest in France. While 
Roubaix and Tourcoing and the numerous little 
intermediate towns are devoted to the spinning and 
weaving industries, the companies have their head- 
quarters centred entirely in Lille, which, moreover, 
supplies the manufacturing districts with their means 
of existence. The providing of suitable communi- 
cation is therefore of the highest importance, but at 
the moment is almost entirely wanting. The canals 
are used for the conveyance of raw material, but the 
roads between the towns are narrow, winding, and 
badly kept, and are interrupted by swing bridges 
and level crossings which constitute a serious im- 
pediment to the traffic. This is so enormous that 
the difficulties of communication entail a serious 
loss to trade, and obviously put a limit upon the 
further development of the manufacturing centres. 
For more than twenty years past plans have been 
prepared for connecting up Lille, Roubaix and 
Tourcoing and the numerous suburbs by means of 
wide thoroughfares, but the cost was so formidable 
that even such a wealthy department as the Nord 
hesitated to put them intoexecution. The necessity 
of doing something has, however, become so urgent 
that the Conseil Général of the Nord has now 
sanctioned a plan presented by a committee of 
engineers, which consists in the laying out of an 
immense boulevard to connect up the towns, which 
are separated by a distance of about eight miles, 
This boulevard, being no less than 160ft. wide, will 
start from the Place de la Gare in Lille and will con- 
tinue through the suburbs to Wasquehal, where it will 
divide into two branches, one going to Roubaix, 
and the other to Tourcoing. On each side of the 
boulevard will be pathways, bordered by trees, for 
pedestrians. Inside there will be tracks for motor 
cars and bicycles, then will come tracks for electric 
tramways, while the middle of the road will be 
reserved for ordinary vehicle traffic. The electric 
tramway with overhead contact will travel at a 
high speed, and will be joined up with the existing 
systems in the three towns. Itis expected that this 
enterprise will have the effect of extending the 
suburbs by carrying the working population farther 
afield instead of cooping them up amid unhealthy 
surroundings, while it is probable that the boulevards 
will be lined by private houses, so that in time the 
three towns will be actually fused into one. It has 
long been proposed to convert Lille, Roubaix and 
Tourcoing into one town, when, with its total 
population of 600,000, it would become the industrial 
capital of France. 


ENTRANCES AND EXITS FOR RAILWAY COACHES. 


THERE is a subject which has already received 
cursory notice in the columns of some of our contem- 
poraries, and which is likely before long to receive 
a more widespread attention. We refer to the 
different methods of entrance to and exit from the 
carriages employed in the past and present, or about 
to be employed in the future. In the old days 
when the system of isolated compartments prevailed 
exclusively, the question had but one solution— 
doors on either side. Then came the saloon and 





corridor carriage with entrances or vestibules at either 





end—with, in some cases, side doors—and the latest 
development has been a system involving entrance 
at the ends of the carriage, and exit from sliding 
door openings in the middle of the cars. It isto this 
last system that we would for a few moments direct 
our readers’ attention. It is incontestable that if 
the system by which entrance to the coaches was 
only permissible at either end, while exit was con- 
fined to central doors were carried out in its entirety, 
then it would be well adapted to the comfort and the 
safety of the passengers, and at the same time to the 
quick despatch of the trains. But,on the other hand, 
to err is human, and while we find passengers being 
refused exit at the ends of the carriages by the 
attendants, we also find a number of passengers 
struggling to effect an entrance at the middle door, 
thereby obstructing the passengers debarking from 
the carriage. Further, there is an undoubted, though 
small element of danger in the opening of the central 
sliding doors. These are automatically opened and 
closed. Thereought to be astrict rule to the effect that 
they must not be opened until the train has come 
to a standstill at the platform. Probably there is a 
rule to this effect, but it is not always adhered to. 
Cars, it may be urged, should not be crowded, but in 
“rush” hours it seems almost impossible to prevent 
a number of passengers from occupying tae floor 
space, and where, as has been known to occur, the 
doors open unexpectedly while the train is in motion, 
a very real element of danger appears to spring into 
existence. Moreover, no signal is given when the 
sliding side doors are to be closed, and on one 
occasion we saw a person as nearly as possible 
caught between the two sliding portions of the door. 
But while pointing out these perhaps slight, but 
certainly remediable defects, we think that some 
modification of the combined system of end and 
central entrances and exits could be devised by 
which the stream of passengers would be auto- 
matically regulated in the proper directions, thereby 
securing at once their own safety and the utmost 
degree of celerity in the despatch of the trains. 


THE INFINITE, 


INFINITY as a mathematical conception is fre- 
quently resorted to in solving mathematical pro- 
blems. We are sure that few who make every-day 
use of this conception could adequately express 
what they exactly understand by this amorphous 
term. Our conceptions of time and space, be they 
of any magnitude or any minuteness, are neverthe- 
less subject to the limiting bounds of the human 
intellect, yet in themselves we know that they are 
inherently infinite. Incapable of definition as the 
term may be, it is none the less often a useful 
bridge by which otherwise impassable gulfs may be 
spanned. It is this very fact which leads to a 
dilemma, an instance of which occurs in the dis- 
cussion which has been introduced by a corre- 
spondent under the head of ‘“‘A Knotty Problem.” 
Without recapitulating the unique arguments that 
the problem has called up, we can at least point to 
what the dilemma owes its origin. It arises from 
the loose meaning attaching to the term infinite, 
and to the fact that the realisation of this term finds 
no existence in the mind of man. The attempted 
employment of the minutest quantities has greatly 
helped mathematicians in the past to solve pro- 
blems which have been of inestimable value to all 
who have intricate calculations to deal with. To 
illustrate this it is only necessary to point to the 
differential and integral calculus, to the theory of 
alternating currents, or to the marvellous exactitude 
to which astronomers have reduced problems 
involving immensities of time and space which are 
almost inconceivable. But at the same time the 
employment of the infinite can only be regarded as 
an aid to a mathematical explanation. As an 
undefined, indefinable, and inconceivable, yet 
existent entity, it cannot be employed as a convey- 
ance of thought, and is therefore to be avoided in 
controversy, unless robbed of its meaning by some 
impossible definition. This term is of such value to 
the mathematician, and therefore of direct interest 
to the engineer, that, provided it remains undefined 
in language, it can be suffered to exist. Its utility 
is coeval with it in definiteness, and were it possible 
truly to define the term, its real value would pro- 
bably be lost, or at least its usefulness would no 
longer exist. 








Very few people realise that the commerce of the 
great American lakes passes through an artificial waterway which 
is nearly five miles longer than the proposed artificial waterway 
across the Isthmus of Panama. There are nearly 45 miles of 
dredged channels from the head of the lakes to Lake Erie 
meaning artificial waterways constructed by the Government for 
the passage of vessels. The money expended, however, has been 
well worth while, says the Marine Review. The annual sum 
saved in transportation charges on shipments from the head «. 
the lakes alone is greater than the total amount expended hy 
_ Government on the great lakes since the navigation of them 

egan, 
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WILLIAM DEAN. 


Ir is with deep regret that we have to announce the 

death of Mr. William Dean, who for so many years was 
the Chief Locomotive Superintendent of the Great 
Western Railway Company. Since his retirement from 
active work in 1902 Mr. Dean had lived at 10, Terlingham- 
gardens, Folkestone, where he died last Sunday morning 
at 10 o'clock. He was born on January 9th, 1840, and 
was therefore in his sixty-sixth year at the time of his 
death. He was the second son of Mr. Henry Dean, 
manager of Messrs. Hawes and Co.’s soap works, in 
London, and his early education was obtained at a private 
school near New Cross. Practically speaking, the whole 
of his busy life was devoted to the service of the Great 
Western Railway, for which he worked consistently and 
untiringly. As early as October, 1855, when he was only 
just over fifteen years of age, he was apprenticed to the 
late Mr. Joseph Armstrong, who was at that time loco- 
motive superintendent of the northern or narrow-gauge 
division of the Great Western Railway, with his head- 
quarters at Wolverhampton. His apprenticeship lasted 
eight years, and those eight years between 1855 and 1863 
saw many changes and developments in the company’s 
system. Amongst these may be mentioned amalgamations 
with the Shrewsbury and Chester, the Shrewsbury and 
Birmingham, the Birkenhead, Oxford, Worcester and 
Wolverhampton, and the Shrewsbury 
and Hereford lines. In these develop- 
ments Mr. Dean took some considerable 
part, and gained experience which was 
to be of the utmost value to him later 
on in life. In the midst of his actual 
railway work he found time to study, 
and as a result, while at the Wolver- 
hampton Working Men’s College, he 
succeeded in winning a number of 
prizes for mathematics and engineering 
science offered by the Society of Arts. 
One may judge of the capabilities of 
the man and of the high esteem in 
which he was held by Mr. Armstrong 
and by his company by the fact that 
not only was he, soon after the com- 
pletion of his apprenticeship in 1863, 
appointed chief assistant to Mr. Arm- 
strong, but in the next year, when the 
latter was removed to Swindon as 
Chief Locomotive and Carriage Super- 
intendent of the whole of the Great 
Western system, Mr. Dean took charge, 
amongst other things, of the manage- 
ment of the railway works ai Stafford- 
road, Wolverhampton. At this period 
some 850 men were employed at these 
shops, and twenty new locomotives 
built annually, in addition to the 
carrying out of ordinary repairs and 
renewals. He was not long, however, 
to remainin this position. Four years 
later on he was appointed chief 
assistant to Mr. Armstrong at Swindon. 
Here, again, may be seen evidences 
that he was a man of real worth, and 
that his value was recognised by those 
under whom he had worked. Such a 
removal could only have one sequel— 
his appointment as Chief Locomotive 
Superintendent of the whole line. 
But it was not till nine years later, 
and on the death of Mr. Armstrong 
in 1877, that this came about. Exactly 
twenty-five years later on—in June, 
1902—he retired owing to bad health. 

A whole life spent in the service of 
one company—and an exceedingly 
useful lifetoo. Itwou!ld be impossible 
in such a notice as this even to outline 
the immense amount of work which 
Mr. Dean carried out for the Great 
Western Railway. His charge at 
Swindon included the supervision of 
over 13,000 men. Under him work of most diverse 
nature was carried out. Looking back through past 
issues of this journal, it would be impossible to find 
some year—we had almost written “some month ’—when 
work designed, or locomotives built by Mr. Dean is not 
described ; indeed, the history of Mr. Dean’s work in loco- 
motive design will be found in the pages of volume after 
volume of THe ENGINEER. All the world knows of the 
high standard of excellence maintained in the locomotives 
and rolling stock of the Great Western Railway, and for that 
excellence Mr. Dean was for twenty-five years responsible. 

Practically speaking, Mr. Dean devoted the whole of 
his time to the railway ; but there was one recreation— 
if recreation it may be termed —which he allowed him- 
self. He took a deep interest in the Volunteer forces, 
and as early as 1869 he held a captain’s commission. 
This he retained till 1889, having been promoted to the 
rank of honorary major in 1886. He interested himself 
deeply in the Great Western Railway Mechanics’ Institu- 
ticn, and other organisations associated with the works, 
and many a man can tell a tale of help and encourage- 
ment received from him. His retirement was keenly 
felt by many, and his death will have robbed many more 
of a kind and generous friend. As is always the case 
with the true-hearted philanthropist, Mr. Dean’s charities 
were not carried on under public gaze. None but those 
who had experienced it knew the real depth of his 
charity, which was large and extensive, but which was 
carried out in the most unostentatious manner. 

Mr. Dean was a J.P. for Wiltshire, and a liveryman 
of the’ Haberdashers’ Company. He joined the Institu- 
tion of Civil Engineers in 1877, becoming full member 
in 1878. He was also a member of Council of the 
Institution of Mechanical Engineers. 


THE MANSFIELD AND DISTRICT LIGHT 
RAILWAY. 


Tne first portion of another of those systems of local light 
railways which are springing up all over the country was 
opened on Tuesday, July 11th, at Mansfield, Notts. Unlike 
the majority of these enterprises, the line bearing the above 
title is a private, not municipal, venture, The original 
application for an order under the Light Railways Act was 
made so long ago as November, 14899, but the scheme was 
soon amended and enlarged, the order being finally confirmed 
on May 13th, 1901. Two extensions of time above the 
original period for completion—three years--have been 
granted to the company, whose authorised capital is £120,000. 
The starting point is the Market-place at Mansfield, whence 
the various lines will all radiate. One of these, opened on 
July 12th, commences on the south-east side with a double 
line, goes up Market-street, becoming single in Albert-street. 
This is very narrow, only about 18ft. wide. A short passing 
placa is made here, but the opening had to be postponed a 
day till the footpath could be set back on the site of a 
demolished inn. Turning into Nottingham-road, the street 
is at first so narrow that only 2ft. 6in. separates the kerb and 
rail, the line being taken to one side to ease the curve. At 
the Grove Tavern the road widens and runs down hill, with 
a short and then a long passing place, by the Recreation- 
ground, till the gradient changes to a sharp rise. Passing 
under the Southwell branch of the Midland Railway, another 
narrow point is reached, and after traversing two short 
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passing places with a long one between, the line ends at 
Berry Hill-lane cross-roads, the distance from the town 
being about a mile. There is little population near the 
terminus at present, but houses are springing up, and tram- 
way facilities have a wonderful way of developing a neigh- 
bourhood. This is the best side of the town, so far as freedom 
from works and collieries is concerned. It is in contempla- 
tion to extend the line a little further to the cemetery. 

In the other direction the light railway goes out towards 
the north-west along Westgate, a rather narrow place with a 
short passing loop, and enters Chesterfield-road. This leads 
out into the open country very soon, and is a fairly populated 
residential district for a little way. The line ends at the 
colliery village of Pleasley, at the three-mile post from 
Mansfield, the route being undulating, but without anysevere 
gradients or curves. There are thirteen passing places in all, 
a long and a short one generally alternating, though this, of 
course, cannot always be arranged. Along a great part of the 
way there are no houses, but Pleasley is a growing place. 
It has railway accommodation, but a service of four trains 
each way a day is not calculated to do it much good, so far as 
connection with Mansfield is concerned. 

The last-named portion of the system was opened on 
July 1ith. Another section, not yet open for traffic, leads 
from it along another side of the Market-place, so that the 
enclosure is girt about with tramways on three sides out of 
four. Going up Stockwell-gate there is a fairly sharp and 
steady rise, the width of the road varying considerably. At 
the third passing place, near the workhouse, a branch leads 
off into the car sheds on the right. 
corrugated iron, with two spans of roof having long 
sky-lights on each side. Six roads are provided, with 
pits of course, the accommodation being apparently 
for about thirty cars. A screen wall is built between the 
footpath and the shed. To this point the line is in use 
for service 
some way further, the poles and wires are not yet up. At the 


These are entirely of | 


| which lifts and discharges it on the land. 


purposes, but though laid and finished for | 
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| fork of the roads on the top of the hill the liné turns off to the 


right by a long straight stretch on its way to Sutton-in-Ash 
field, It is here in various stages of construction, and had 
reached the borough boundary just beyond King’s Mill 
Cottages quite recently. The rails, which are of 90 lb, Weight 
by Messrs. Boleckow, Vaughan and Co., are already on the 
spot for some distance further, and the line will end at 
Portland-square, Sutton, at the junction of Fore-street and 
Idlewells. Its length will be 3! miles, but an extension of 
nearly 1}? miles more to Hucknall Huthwaite is likely to 
be carried out. Both places are large coal-mining centres 
and there is a good deal of manufacturing and general trade. 

Along the straight piece of road just mentioned, which js 
of only moderate width, the light railway has very judicious} 
been laid at one side, instead of in the centre of the roadway, 
This was the system of the early tram-roads, wherever they 
followed the course of the highway, and it is a pity it has 
not been insisted on in all tramways out in the open 
country. 

A line to Mansfield-Woodhouse, altogether about 24 miles 
in length, also forms part of the scheme, and will run out of 
Mansfield Market-place up Leeming-street. This had to be 
widened some time ago, The posts and wires are already 
up there, and the section will, no doubt, soon be taken in 
hand. 

The cars are by Messrs, Hurst, Nelson and Co., of Mother. 
well, four-wheelers, with outside seats for twenty-eight 
passengers. Twenty-two places are provided inside. The 
interiors are finished in plain wood, without the absurd 
gorgeousness which a public body would probably think 

necessary. 81x electric lamps are pro- 
vided, three on each side. The electric 
fittings of the cars are by the Westing. 
house Company, of Manchester. Cur. 
rent is supplied by the Corporation of 
Mansfield. Poles and brackets, at one 
side of the road only, are used go 
far as the line is at present fitted 
up. The cars run through the town 
between Pleasley and Berry Hill every 
fifteen minutes in each direction, the 
33 miles taking usually about 25 minutes, 
but the detentions at passing places and 
the great care necessary in navigating 
the narrow, and on market days exces. 
sively crowded Westgate, Market-place, 
and Albert-street, make it difficult to 
do it faster. At first threepence was 
charged for the run of 2 miles 
from Mansfield to Pleasley, but this 
was speedily brought down to two. 
pence. The Nottingham-road section 
is, of course, only a penny fare, 
The Sutton - in - Ashfield service will 
compete, in a considerable measure, 
with the Midland Railway, which has 
a short branch to the town from 
Sutton Junction. As a rule it has 
been necessary, however, to change 
there and wait sometimes a good 
while. 

The streets of Mansfield are paved with 
stone in the middle of the town, the roads 
outside being granite macadam. The light 
railway is edged with granite setts, the 
4ft.way being filled in with tarred stone 
well rammed down. The cables and street 
boxes are by Messrs. Callender and Co., 
of London and Erith. Messrs. J. G. 
White and Co., of London, were the con- 
tractors, Mr. A. C. Blythe being their 
construction engineer. Messrs. Bramwell 
and Harris were the company’s engineers, 
Mr. C. R. Walker being traffic manager. 
The gauge of the tramway is 4ft. Shin. 
The Board of Trade inspection took place 
on July 11th, directly after which the 
Pleasley route was opened, and the Berry 
Hill line next day. 


UNIVERSITY COLLEGE, LonpoNn. — The 
Secretary of University College informs us 
that the work of the Engineering Schoo! 
will begin on Tuesday, October 3rd. The 
prospectus of the school shows some impor- 
tant developments in its work since last 
year. The three years’ course for students 
qualifying for the diploma or for the degree 
in engineering has now been fully organised. 
In connection with the department of civil 
engineering and surveying, an important new departure has been 
taken in the form of enlisting the services of eminent engineers 
in practice for special courses. For instance, Mr. H. Deans, 
M. Inst. C.E., isto give a course in railway engineering, and Mr. 
A. T. Walmisley, Mt Inst. C.E., in water ways, roads, street 
paving, and tramways, 
Society or ENaIngEeRs.—A highly interesting visit was made 
by the members of the Society of Engineers on Wednesday, Septem- 
ber 20th, 1905, to the Hampton Sewerage and Sewage Disposal 
Works, of which the following is a brief description :—It is about 
seven years since Hampton completed its main drainage works, 
which were carried out departmentally under the direction of Mr. 
John Kemp, the late engineer and surveyor to the Council, The 
cost of the whole scheme was £61,915. Since 1898 sewer 
extensions have been necessary, owing to the development of the 
district, and a hydrolytic tank, on the system devised by Dr. W. 
Owen Travis, has been provided at the outfall works, in order 
to deal with the crude sewage before it flows on to the contact 
beds. The total cost of these extensions has been about £7000, 
and they have been carried out departmentally under the directio 
of Mr. Sidney H. Chambers, the present surveyor to the Council. 
The consulting engineers to the Council were Messrs, Shone and 
Ault, of Westminster. Tho Shone system of collecting and 
delivering the sewage was proposed and carried out. ‘There 
are eight ejectors, and each is capable of lifting the maximum 
quantity of sewage of a contributing area to the disposal works 
or to an intermediate station, The air pressure required is 
281b, above atmospheric. The sewers and ejectors are capable 
| of receiving and discharging the sewage of a total population 
of 20,000. The sewage, on its arrival at the disposal works, is 
| delivered into a screening chamber, where it passes through a 4in. 
mesh screen, and from thence along a covered channel to the 
hydrolytic tank, which comprises (a) detritus chambers in dupli- 
cate, (b) sedimentary chambers, (c) liquefying chamber and sludge 
space, (d) upward filters. The sludge from the sludge space 1s 
| drawn off by hydraulic head to a chamber connected to an ejector, 
After passing through 
the hydrolytic tank, the resultant effluent is conveyed to the bac- 
teria beds. These beds are fifteen in number, built in terraces of 
five each, The average daily volume of sewage treated at the 
present time is over 240,000 gallons, 
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HE BUFORD IRRIGATION PROJECT 


Numerous irrigation works have been established in the 
United States by private companies, but the Government is 
now undertaking to provide irrigation works on a very large 
and comprehensive scale for the reclamation and improve- 
ment of lands in the arid and semi-arid regions. The scheme 
includes both the storage and distribution of water, and in 
most cases, of course, surface waters are dealt with, but 
wells and pumping plants are also employed in some districts, 
and the drainage of irrigated lands is another phase of 
the subject. The works include a number of exceptionally 
large dams, and the main canals require a variety of struc- 
tures, some of which carry the canals over or under streams 





Original Surface of Ground 








Ory AT nical Section in 
“gi yp 
tel through cutting 


~ Sung, 9ce 








C Typical Section in level cutting . 


Fig. i—TYPICAL SECTIONS OF THE CANAL 


which are intersected. In all these structures permanent 
and substantial construction is adopted, with a remarkably 
extensive and varied application of armoured concrete. 

In arranging for the settlement of irrigated districts, the 
cost of the irrigation works, and the expense of furnishing 
water to the given district, is distributed over the number of 
acres of land benefited. The settler will pay for his land and 
water rights, this ‘cost per acre,’’ in ten annual instalments, 
without interest. The purchase money received by the 


places, and it is probable that some of these bottom lands 
will require drainage to remove the excess water of irrigation. 
Alkali appears only in a few places. 
held by private owners. 


| 


will be constructed along the side of a bench of land for about 
12 miles. Below this bench is a large amount of bottom land 


The lands are largely | which will require water, and it is proposed to drop the water 


from the canal through turbine wheels to the lower level, thus 


As this section lies in the semi-arid region, years of ample | not only supplying water for irrigating the bottom lands but 
rainfall ave very infrequent; but in such years abundant | also developing power with which to pump water from the 
canal to the higher elevations of the bench lands. 


crops of grains and vegetables are raised, the soil being 
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Fig. 4—CANAL PASSING UNDER BURNS CREEK 


particularly well adapted to potatoes and forage crops. 


This , 25 miles of this canal will be in very rough country. 
tract is surrounded by a large and excellent grazing region. | canal will have a capacity of about 750 second-feet. 


The 


The cattle require feeding during three months of the year, The headworks of the canal are shown in Fig. 2. There is 
and the quantity of fodder available determines the amount of | a headwall 163ft. long, flanked by ring walls, and through 
stock or cattle that can be profitably raised. With irrigation, | the headwall pass eleven intake openings 5ft. diameter ; 
alfalfa and other forage crops can be grown extensively, | floating material is caught and prevented from reaching the 


Government is turned over to the ‘‘ Reclamation Fund,’’ and 
will be used over and over again in the construction of new 
works for new districts. The proceeds from the sales of 
public lands also go to this fund, which at the present time 








amounts to between £3,000,000 and £4,000,000. On projects 
so far undertaken by the Government engineers the cost per 
acre ranges from £3 to £6. 





making this one of the largest 
stock -feeding points in the 


Western States. The Northern 















































































































One of the latest of these projects is for a district in Pacific Railway runs through ve ai 2 
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Fig. 2—HEAD 


diversion dam on the Yellowstone River, 20 miles north of 
Glendive, with a main canal starting from headworks atove 





WORKS OF THE CANAL 


Northern Railway runs through Buford, but these will not 


receive much shipment of the crops, since the crops best 


the dam, and extending north-east to Buford, a distance of suited to the soil and climate are forage crops, which can all 


24 miles, This project contemplates the irrigation cf about 



























































be fed to stock in the district. 
The diversion dam will be so placed as to permit the canal 


to be taken out in a tunnel, thus placing the headgates where 


they will be protected from the shock of large ice gorges, 








































Fig. 6—-GARDEN CREEK CULVERT 


openings by a heavy screen of horizontal timbers 12in. by 12in., 
spaced 18in. between centres. The pipes discharge into a 
head bay paved with rip-rap stone, and this is the actual 
head of the canal. This structure is of concrete, with pile 
foundations, and the concrete is reinforced by steel bars. 
These bars are lin. square, laid horizontally, 12in. apart in 
the top and both faces of the headwall, and also above and 
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Fig. 3—LINDem CREEK FLUME 


60,000 acres of land, situated along the left—west—bank of | 
the Yellowstone River, in a strip 65 miles long and 5 miles | 
mM maximum width. The soil of the bench or upper lands is | 
sandy loam, underlaid with gravel. The soil of the bottom 
ands, or river lands, is sandy loam mixed with clay in some 


a fall of 16ft. 
The depth of water is 10ft. for about half the distance, and 
then reduced to 9ft. The side slopes are uniformly 
1 vertical or 14 horizontal, and the bottom width is, 
23ft. Gin. at the upper end, decreasing gradually to 
17ft. at the lower end. The canal is partly in cutting 


; and partly a combination of cutting and embankment, as 


shown by the typical sections in Fig. 1. This main canal 


The curves are of 5730ft. to 480ft. radius. | 


with iron thimbles at the inlet end, where sluice gates are 
also fitted; the gates are raised and lowered by threaded 
rods, with hand wheels or standards supported on two rows of 
10in. rolled steel joists, carried by projections or abutments 
between the openings. The timbers of the screen are fitted 
across the faces of these abutments and secured by long 
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anchor bolts embedded in the concrete. To prevent any 
passage of water under the headwall a line of triple-lap sheet 
piling is driven as shown. 

There are thirteen difficult crossings of creeks, and one of 
these consists of an armoured-concrete pressure pipe 10ft. 
diameter and 3000ft. long. All the structures on the canal 
are to be of armoured-concrete construction, and Fig. 8 
shows a flume to carry Linden Creek across the canal. The 
flume or aqueduct is 12ft. wide and 5ft. deep, with 12in. 
walls reinforced by lin. horizontal bars 12in. apart and jin. 
vertical bars Sin. apart, while the bottom has longitudinal 
and transverse rods. At the upstream end is a tapering 
chamber, and at each end there is rip-rap paving to prevent 
wash and scour. The total length is 121ft. 6in., and the flume 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents.) 


DEMAND FOR ENGINEERS. 


Sir,—The following are among the reasons why the suaineernn 
— is no longer so lucrative as it was:—Overcrowding an 

eficiency in training. The overcrowding is due chiefly to the 
thoughtlessness of parents. ‘‘Oh! engineering is the thing of the 
future. Our boy is going in for it.” How often one hears that 
said by people who have not the remotest idea what the engineering 
profession is or offers. Again, cne hears parents—cbietly the 
maternal parent—say: ‘‘Oh! Willie is so fond of engines ; he 


is supported by short piers at the top of the slope and four must be an engineer.” The technical colleges are crowded with 


posts 28ft. kigh, the two posts of each pair being connected 
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these two classes, A thorough investigation into the means of 
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Side View of Gate 
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Detail of Stem Connection 





Plan of Gate 


Fig. 8—CONTROLLING GATES 


by lin. round rods, set up by turnbuckles and having their 
ends embedded in the concrete. 

In Figs. 4 and 5 is shown the conduit by which the canal 
is carried under the bed of Burns Creek, being protected 
from wash or scour by stone rip-rap paving above and sheet 
piling below. The conduit is 130ft. long, and has two open- 
ings 9ft. wide and 10ft. 6in. high. The concrete is well 
reinforced with steel bars, and the thickness of the concrete 
is 15in. in the roof, 18in. in the floor, 13in. in the two side 
walls, and Yin. in the middle wall. To prevent floods in the 
creek from entering the canal, there is a long training wall 
or embankment, and across the conduit the creek is carried 
in an armoured concrete flume. There are other crossings 
of the same kind, that for Crane Creek having one channel 
14ft. 8in. wide and 9ft. 6in. high, with 9ft. of water. 

In Fig. 6 is shown a culvert carrying Garden Creek under 
the canal. It is an armoured 
concrete structure with two 
openings 6ft. high and 10ft. 
wide. It is 3ft. below the bed 
of the canal, and has end walls 
and stop walls to prevent any 
leakage of water along the out- 


ite 


living offered by the engineering profession, and the knowledge 
gained by the inquiry disseminated amongst the classes who supply 
England with engineers, would go far to reduce the overcrowdin 
in the future. May I point out how wide the term ‘‘ engineer” 
is? In the popular mind it includes everyone from a fitter to the 
designer of the Assouandam. A qualifying examination, similar 
to those of the other learned professions, would be of immense 
value—an examination insisted on by law before a man had the 
right to call himself ‘‘ engineer.” 


Now, I wish to point out a cause for the decrease in salaries, 
which is rather a delicate matter to refer to. The scholarship 


-men—men with County Council and similar scholarships—are year 


by year lowering the salaries given to engineers at the bottom or 
beginning of the ladder. Please let me disarm criticism and silence 
cries of ‘“‘ Snob,” &c. &c., by saying that no one admires these men 
—and envies them—more than myself. But as soon as their diploma 
is gained, their scholarship finished, they are absolutely bound to 


Present Surface 





side of the culvert, Fig. Tisa 
cross-section of an oval culvert 
carrying Ash Creek under the 
canal. The longitudinal sec- 
ticn is almost identical with 
that shown in Fig. 6. 

The sluiceway at the lower 
or outfall end of the canal has 
gates for regulating the flow, 
and a spillway or waste weir 
for overflow. The controlling 
gates are of the Taintoi type, 
being segmental and revolving on a horizontal shaft, as shown 
in Fig. 8. The gates are 12ft. wide, with steel frames and 
plank facing curved to a radius of 10ft. The sluices are 12ft. 
wide and 5ft. high, there being two of these formed in the 
outfall walls, which are of armoured concrete, and comprise 
a dam and wing walls. In addition to the sluices there is a 
spillway or overflow weir formed at one side of the bank of 
the canal. It is 100ft. long, with a concrete crest and a 
waste ditch which carries the overflow water to a natural 
channel. The ditch is lined with concrete, and has a depth 
of 3ft. Tin. at the upper end and 5ft. at the lowerend. A 
section of this is shown in Fig. 9. 

The sum of £400,000 has been apportioned to this pro- 
ject, including the dam, the canal and various works, and 
the pumping plant. 


Center| Line of Main Canal 








A SHEFFIELD FirM AND MorECAMBE.—Messrs. Thos. W. Ward, 
Limited, of the Albion Works, Sheffield, whose work in connec- 
tion with the purchase and dismantling of old ships is well known, 
have decided to open a depdt at Morecambe similar to that they 
already possess at Preston. Since the opening of Heysham Har- 
bour on September Ist, 1904, the old harbour and jetty at More- 
cambe have fallen into disuse, and Messrs, Ward have therefore 
acquired the premises for a specified period for the purpose of 
this department of their business. The firm intend to send the 
old warship Warspite there in a few days, and it is expected that 
the Raleigh will follow shortly afterwards. The harbour measures 
700ft. by 210ft., and is situated at some distance from the residen- 
tial part of Mor be. Bet the town and the harbour there 
is a considerable space of land which it is expected the Corporation 
will utilise for the extension of the promenade. Another result 
will be a reduction in the number of railway lines to the harbour, 
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Fig. 9-OVERFLOW ARRANGEMENTS 


earn their own living. They cannot wait to pick and choose, but 
must take the first job they can. Naturally, employers say: “If 
we can get hard-working, brainy men like these for 15s, a week, 
pm, should we pay more to others with less brain but more demands 
on life?” In the electrical engineering profession a diplomaed 
man can think himself very lucky indeed to obtain £1 a week on 
leaving college. 

Now we come to the defects in the training. I do not intend to 
refer to the hackneyed points of ‘‘ works” before, after, or during 
the college course, of more or less physics, mathematics, Xc., 
but to the spirit in which the training at most of our technical 
colleges is given. We see these described as of ‘‘ University 
rank.” This is not true. They are Board schools. They are 
Board schools—charity schools—no less because calculus, thermo- 
dynamics, &c., are taught there instead of the three R’s, The 
mostcurious point about technical education in England at the 
present day is that it is in the hands of Fishmongers, Mercers, 
and Leathersellers. England is probably the only country in the 
world where an ability to sell fish is considered a qualification to 
superintend the education of an engineer. The most striking 
example is the City and Guilds of London Institute in all its 
branches ; but in our provincial towns technical education is also 
under the thumb of the butcher, baker, and candlestick maker. 
They are never tired of rubbing it into the students at the college 
of ‘* University rank ” that they are learning through charity. 
They think a ‘‘ University” training is the book knowledge, 
crammed between the hours of ten to one, and two to five, in 
lecture-room and laboratory. When Bumble realises that the best 
and most valuable part of a University education is the educa- 
tion one gets from the students, and when he acts up to 
this, then we shall no longer hear the expressions of contempt for 
‘* college men ”—hateful phrase—from engineers of the old school. 
The argument of the Fishmongers and Mercers is that it would be 
impossible to establish a new Oxford or Cambridge. Granted. 


| But Cooper’s Hill is not impossible ; the tone of the big hospitals 


There are nine at present, the whole of which cross one of the | 


tramway tracks of the town. Messrs, Ward will require only one 
set of metals for their traffic, and thus much inconvenience will be 
avoided, - 


is not unattainable. Why is the closing of Cooper’s Hill viewed 
with anxiety by Anglo-Indians and Anglo-Egyptians? Because 
R.1.E E, men learnt a good deal more than irrigation formule, &c., 
they learnt something that has made Indian and Egyptian irrigation 
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what they are, that makes any contractor or engineer pr 
Cooper’s Hill man with a certificate to a man Nome Bape 
college with a gold medal. Make the technical colleges of * (pj. 
versity rank ” in fact, as well as in name; in spirit, as well as jn 
curriculum. Raise them above the level of Board Schools, treat 
the students as reasonable beings, and not as lower-third fags and 
the manufacturers of England will do their part, and give the 
resulting men decent salaries. The change is not a difficult one. 
no expensive apparatus and laboratories are needed, no new staff, no 
new organisation, Simply a change in spirit, an improvement in 
‘*tone.” The technical student is Oliver Twist again askin 
Bumble for more—only a little more. 8 
‘A little more, and how much it is, 
A little less, and how far off are we," 


The staff fears the Board School system of ‘‘ University ” training 
as much as the students, 


September 26th. YounG ENGINEER AND OLD Cenrrat, 


S1r,—I have been very carefully following the correspondence 
on the above subject, and the letter of Mr. Skinner in your issue of 
22nd inst. has been read by me with great interest. He differen. 
tiates between theory and practice, ignorance and experience, and 
appears to lay great stress on the specialist. He further draws 
attention to the probable wage-earning capacity of two men; the 
first a clumsy man who only makes bad drawings, and the second 
an apparent genius, and contrasts their respective salaries, | do 
not think it would be out of place to endeavonr to trace the jing 
origo wali, There is an old saying, the study of mankind is man: 
so let us take some men, and permit me to ask Mr. Skinner to be 
so kind as to answer the following questions :— 

(1) Would Lord Kelvin be the Lord Kelvin of the present day if 
he had employed his time smearing Indian ink backwards on a 
bad drawing! Yet Mr. Skinner cannot claim Lord Kelvin asa 
specialist in any particular branch of science. True, he possibly 
does not at the present moment know how to make sausages or 

leaxe a bullock, but, if necessary, I have no doubt if he turned 

is attention to the subjects he would very soon devise better 
methods for obtaining the required results. Further, Lord Kelvin 
in all his business has been thorough; his patent compass and 
other inventions have all made money for him, but you cannot say 
he was a specialist in legal matters or financial matters, both 
subjects necessary to protect his interests. 

Your correspondent might further claim Chadburn’s engine-room 
telegraphs as a special form of genius, but with all due respect to 
Messrs. Chadburn, I feel quite sure they would not place themselves 
on an equivalent status with Lord Kelvin. 

A draughtsman is, and should be, a man capable of placing on 
paper in the most accurate and comprehensive form the designs of 
the inventor, or in other words, to reproduce in graphics the com- 
bined thoughts of the genius and inventor. If it should happen 
that a man has the threefold gift of inventor, mathematician, 
and draughtsman, how long is it going to take that man’s brain 
to inform him he is wasting his time tracing out his own ideas, 
and that as Nature has gifted him with what used to be called 
‘*mother’s wit,” he would be far better employed in using it, that 
is, given the opportunity, 

83, Westwood-road, Southampton, 

September 23rd. 


C, Corvus, 


Six,—Js your correspondent Mr. Skinner to be congratulated 
upon the ease with which he would solve the problem that 
prompted this discussion’ And will the numerous members of the 
profession who weekly scan the columns of THE ENGINEER witha 
view of once again being in a berth welcome his letter with joy’ 

Presuming they possess a slight knowledge of engineering 
practice or principles, all they have to dois tospecialise. Nothing 
could be easier, they can start at once by refusing any appointment 
which is not exactly in their previous branch of the business. 
Having become specialists—Mr. Skinner does not tell us how— 
they will capture all the situations, and trouble will be at an end, 
Not so, however. 

Mr. Skinner does not tell us what is to become of the unfortunate 
ones who are turned away to make room for the specialists, unless 
he would have us believe that there are hundreds of vacant berths 
always standing open, and waiting for the right men to drop into 
them. Such berths may exist, but I have never heard of them. | 
suppose, therefore, that these displaced men must become specialists 
in turn, and thus I fail to see that the condition of things would 
have improved, although, doubtless, competition would have 
become keener. 

The answer as to why there is not a greater demand for 
engineers will, I think, be found in the fact that there are net 
enough appointments to go round. 

The remedy! Well, we might start by manufacturing those 
things ourselves which we now employ thousands of foreigners to 
make for us, but this would necessitate a little loyalty, and a 
better understanding between the consumers of this country, a 
position to which they are singularly adverse. 

S. W. Simpson, 
Battersea Park, 8.W., September 23rd, 


GLOBE LIGHTNING, 


Sir,—In your footnote to Mr. Arthur Rigg’s letter under the 
above heading, which appears in THE ENGINEER of September 
22nd, you suggest that an estimate of the speed of the ball lightning 
which J saw would be interesting. I, with pleasure, act upon your 
suggestion, and will give it as closely as I can. In my previous 
letter I stated that the incident therein recorded had indelibly 
impressed itself upon my memory. The speed of the travel of the 
ball is still distinctly brought before my mental vision whenever | 
“— its permanent photograph. 

he time of its flight was not many seconds, I should say not 
more than five. Its speed at first was apparently slow, but it was 
much accelerated as the ball neared the earth. I cannot say 
exactly what that speed was; the nearest indication I can give of 
it is that of an ordinary shooting star or, perhaps better, that of 4 
rocket in its upward flight. In the latter illustration the initial 
velocity and the final speed of the rocket must be reversed in 
applying it to the flight of the ball. 

he speed was far below that of a meteorite which, in 1859, I 
saw fall into a garden about 20ft. from a window at which a friend 
and I were watching a heavy thunderstorm. This meteorite 
descended with —_ rapidity at a slight angle with the earth, and 
was accompanied by a blinding flash of lightning and a heavy clap 
of overhead thunder. We saw it enter a flower bed, and when the 
storm had abated we endeavoured to unearth it. At the point of 
entry we found a hole about 2in. diameter, but our endeavours to 
recover the projectile were unsuccessful owing to the softness of 
the garden mouid. 

I notice that Mr. Rigg considers the glowing ball which he saw 
to be a veritable thunderbolt, whilst he implies that the meteorite 
is not one, although it is usually so designated. In this I am 
unable to agree with him, inasmuch as in my case I do not 
remember to have heard thunder, nor in his case does he state 
there was thunder. Moreover, in neither of the cases given by me 
in my previous letter is it stated that the descent of the ‘‘ ball of 
fire” was accompanied by thunder. I, therefore, think that the 
term ‘‘thunderbolt” is more correctly applied to the meteorite 
than to the fireball—or whatever other name this phenomenon 
may be known by. ‘ 

Since my previous letter Ihave come across some notes relating 
to further experiences in ball lightning, and, if not trespassing too 
much on your space, I will briefly record them. They are the 
substance of communications made to the Morning Post in August, 
1904, Mr. C, J. Bellamy wrote that about twenty years ago, after 
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: understorm at Brighton, he was walking near the 
Bens yee when a ball of fine about the size of a cricket ball 
slowly crossed the road a few yards in front of him at a height of 
about 10ft. from the ground, and was lost sight of over a hedge, 
but no explosion was heard. f 

The appearance of these phenomena at sea is recorded by two 
naval officers. Captain Cecil F. W. Johnson states that while 
orving on H.M.S. Shannon in 1857, within half an hour during a 
avert storm the ship was struck three times by ball lightning, 
but owing to the efficiency of the lightning conductors no damage 
was done, Lieutenant R. Dowling, R.N.R., gives his experience 
of two fire balls which fell during thunderstorms. One, apparently 
about 1ft. in diameter, fell into the sea some distance from his 
ship when he was proceeding from Natal to Cape Town in the 
R.M. steamship German, at the close of the Zulu War. The other 
also fell into the sea, but in dangerous roximity to the s.s. African, 
of which he was then in command in the West Indies. _ 

Perry F, NURSEY, 
Westminster, September 25th. 


Sirn,—I have seen it stated that in mountainous districts of 
Central Europe— not Switzerland — what is called “ground 
lightning ” is pretty common. Lightning flashes, unaccompanied 
by thunder, run along the surface of the ground, or up and down 
the sides of hills. Can any reader give us information on this 
phenomenon ! J. 

September 25th, 





Sir, —About ten years ago I was walking along the shores of 
Loch ‘Vennachar in Perthshire, Scotland, during a tremendous 
thunderstorm. $ 

Although only between two and three o’clock in the afternoon, 
it was almost quite dark, an incessant display of forked and sheet 
lightning momentarily dispelling the darkness. When the storm 
was at its height, and apparently directly overhead —the lightning, 
of a dazziting brilliancy, and the corresponding very short and ioud 
peal of thunder being simultaneous—my attention was attracted 
by a steady bright light from the directior of the loch. On looking 
over | saw, about 100 yards away, a ball of fire about 18in. 
diameter, travelling in a horizontal direction about 12ft. above the 
water, 1 saw it for several seconds. As it travelled along it gradu- 
ally approached the water, and just as it appeared to ricochet 
over the surface, it burst with a loud report and disappeared, 1 
estimated its speed to be about 10 miles an hour, 

| way add that on relating this incident to an inhabitant of the 
district, he told me that a few months before, during a thunder- 
storm, a ‘‘fire-ball,” as he termed it, came into his house through 
the open doorway, travelled along a passage into a room, and out 
through the open window. I am also under the impression that 
he said that the fire-ball left a disagreeable smell behind it. 

| also gathered from him that this was the only fire-ball he had 
seen, but that shepherds occasionally saw them when out on the 
hills during thunderstorms. 8. 

September 23rd. 





THE DYNAMICS OF THE SCREW PROPELLER. 


Sin,— Your correspondent ‘‘ A. R.” misunderstands me when he 
says that I stated that MS is constant for all speeds of the vessel. 
I did not even say that it was constant for any one speed. What 
| said was that it was specified and definite for each ship resistance. 
This means also constant for each given speed so long as the 
weather and the ocean currents are constant ; but not otherwise. 

If ** A, R.” will remember that V is the speed of the ship, and 
that S is measured along the line of this speed—/.c., parallel to 
the propeller shaft—he will see that M S has nothing whatever to 
do with any centrifugal force, and also that a consideration of 
(V +S) alone cannot yield any information regarding the direc- 
tion of the ‘‘ resultant of velocities,” which, he says, ‘‘ will point 
more directly aft.” 1 presume that he is speaking of the resultant 
velocity of the water as it leaves the propeller blades. 

September 23rd, Ropert H, Situ. 





Sir,—‘ Superintendent Engineer” says he cannot pretend to 
understand me, Is he quite sure he wishes to’ Surely my state- 
ment is plainenough! If he thinks it foolish why cannot he 
explain—or, at least, try to explain—how it is possible to push 
water ! 

Iam, certainly, one of those who hold that the thrust of the 
propeller is altogether the result of difference of ‘‘ head” before 
and behind the blades—to prevent any possible misunderstanding, 
by the word ‘‘ head” I mean the hydrodynamical head and not 
tha hydrostatic head—in fact, the ‘‘/” in Rinkine’s formula 


(A M. Art. 621) ba + h = constant. 1 cannot imagine any- 


body seriously thinking anything else. Marine engineers would 
appear to think—when they are arguing about screw propellers— 
that particles of water can be hit like golf balls and driven back- 
wards in a spiral direcfion. I am afraid they overlook the fact 
that water is a continuous fluid, and that it is, for all practical 
purposes, incompressibie, You cannot push a continuous fluid in 
a straight line. But I am open to conviction, and I am anxiously 
awaiting Professor Smith’s explanation of how it isdone. I hope 
he will, at least, give us something original, 

‘Superintendent Eagineor’s”’ reference to the oar is inapplic- 
able as it is not ‘steady motion,” whilst his inference from the 
lath is unsound and illogical. It is as if he tried to convince me 
that the sun went round the earth ‘‘ because you can see it going 
round.” Similarly, the lath moves and so does the water. Is that 
any sort of logical proof that it pushes the water! Whilst 
rational men appear to use this style of argument, they do not 
appear to have the faintest conception of how the action takes 
place, I have pointed out an alternative solution of the problem, 
and I can explain my view of the action step by step. 

I do not reply to the torpedo destroyer question, not from want 
of courtesy, but as 1 do not want any red herrings across the trail 
at present. The reply is quite simple, as my theory will easily 
admit of about 12 lb. of pressure per square inch, which is, I 
believe, about the maximum ever found in practice. The point 
at present is how the propeller ‘‘does not work.” That point 
rg I will try and explain further, how, in my opinion, it ‘‘ does 
work,” 


September 24th, R, DE VILLAMIL, 





Stk,—On my return home I find that the subject of screw pro* 
pellers has been dealt with by Professor Robert Smith. His 
reference to my slip of the 26th May is very kindly mentioned, 
and I accept the correction ; but Rankine may have had the idea 
before him—that the least amount of water sent astern at the 
lowest velocity is evidence of the best propeller. My meaning in 
regard _to throwing no water astern as being the ideal condition 
is relative. I believe that the propeller, in exerting a pressure 
against the water to propel the vessel forward, does move water 
backwards, but does not throw it. The line of least resistance in 
an open waterway must be upwards, towards the surface, and in 
the case of a propeller acting under ideal conditions, the amount 
of water moved is equal to the surface area of the blades multi- 
plied by the depth, say, to the centre of the propeller shaft, and 
this is the amount of water left astern, not ame, It is abso- 
lutely a necessary condition that the water in front of the blade 
must be separated from the water it thrusts against, to enable the 
full effect of the head water to be felt on the back surface of 
the blade. This separation is attained when the speed of move- 
ment of the —— blade is just a little faster than the velocity 
of tow of the head water into a space filled with a substance— 





say air and water—from which the water pressure has been 
removed. Ina relative sense this is cavitation. 

Under such conditions the volume of water is represented by the 
area of blades multiplied by the height to the surface of the 
water, and this is the resistance ; the pressure of the atmosphere 
is not considered, because the cavity into which the water is 
assumed to fall is also filled with air, being a cavity relative to the 
non-presence of solid water. My contention is that a screw could 
not move a vessel to which it was attached unless this cavitation 
effect took place. JOHN BATEY. 

Coventry, September 19th. 





TESTING WATER-TIGHT DOORS. 


Six,—Are bulkhead doors ever actually water-tight / They are 
rated as such in a spirit of faith and hope, but we have no proof 
of the efficiency of the doors, except on rare occasions after a ship 
goes into commission. An engine or boiler-room cannot be flooded 
in order to ascertain whether or not the doors will leak under 
water pressure. Hardly any compartment, indeed, can be filled 
with water without doing a great amount of damage. For this 
reason, up to the present time we have had to be content with 
such farcical tests for water-tightness as playing a hose against a 
door, or holding a candle on one side of the joints in orcer to see 
if the light showed through from the other side, These absurd 
tests proved nothing one way or the other. They supplied no 
indication of what the door would do under pressure, the amount 
of leakage through the joints being not only undetermined, but 
not to be procs 

Only one vessel in the United States navy, the Connecticut, is 
equipped with an apparatus for adequately testing the doors, 
although the Bureau of Construction and Repair has been urged 
to supply all the new vessels with such an equipment, and will 
probably do so when the Connecticut’s apparatus has demonstrated 
that it affords the only means of ascertaining whether or not bulk- 
head doors are actually water-tight. 

The Connecticut’s equipment is extremely simple. It consists 
merely of a steel plate with a soft rubber gasket around its edge. 
This plate, when secured to the bulkhead on the side opposite to 
that from which the door operates, forms, when the door is closed, 
a water-tight tank, of which the door itself is one side and the test 
plate the other. The rubber gasket makes a tight joint between 
the test plate and the bulkhead frame of the door. Into the tank 
or cavity thus formed water is introduced under pressure, corre- 
sponding to that which would bear against the door in case the 
compartment should be flooded from without. There is no guess- 
work about the result. If the door is not tight, the leakage will 
be plainly in evidence, and its amount can be exactly determined. 

The advantages of this idea are evidently considerable. Doors 
can be tested at any time without filling the compartment full of 
water, and without interfering with its normal use. On the basis 
of these tests, which, on the Connecticut, are to be made at regular 
intervals, reports can be made and records kept which show the 
actual condition of the doors. Before the test plate was devised, 
the efficiency of the so-called ‘‘ water-tight” doors was an abso- 
lutely unknown quantity. Nowit has been demonstrated that their 
efficiency can be ascertained and recorded just as exactly as the 
efficiency of any other part of a ship’s equipment is determined. 

Of course, absolute water-tightness is never obtainable in a bulk- 
head door, despite the pretensions sometimes made to the con- 
trary. Itis only ry. or practicable that the door shall be so 
nearly water-tight as to permit only a negligible leakage. If this 
leakage does not exceed three gallons per minute for the smaller 
doors; they are as efficient as need be for the safety of theship. 

The manufacturers of ‘the ‘‘Long Arm” electrically-operated 
power doors devised the testing scheme here described in perfect 
confidence that the doors now in sea service or in course of installa- 
tion on thirty-two of our warships would withstand the conditions 
of the severest test for water-tightness, 

20, Broad-street, New York, ILL 

September 14th 








BOILER PLATES AND THE ELASTIC LIMIT. 


Sin,—With reference to the article on ‘‘ Boiler Plates and the 
Elastic Limit ” in the current issue of THE ENGINEER, I would like 
to make a few remarks. In the first place, I quite agree with 
you in stating that an overstressed bar or plate is not trustworthy. 
I have often carefully considered this subject, and I am of opinion 
that the increase of strength of bars and plates which have been 
strained beyond the elastic limit is more theoretical than practical, 
and in any case I fail to see how the cold bending of a sveel plate 
increases its tenacity to any useful extent. It only requires a 
little common sense to grasp the fact that if a plate or bar is 
severely strained, as in cold bending, it must in some way have 
lost strength. That molecular deformation has taken place is 
obvious, What effect, then, has this molecular deformation on 
the bent plate! Clearly, to produce an unequal distribution of 
tensile and compressive stresses, Whether time has any effect in 
restoring the plate or bar is a question I will not attempt to deal 
with at present. 

Personally, I consider hot bending the most suitable for boiler 
plates, although doubtless there are two sides to the question. 
But it is obvious than any molecular deformation produced by hot 
bending is corrected as the plates cool down, and the probability 
of any local stress is thus minimised. I also consider hot bent 
plates to be more perfect in their elastic reaction than cold bent 
plates. 

That a boiler plate must possess both compressive and tensile 
elasticity in a marked degree is undeniable, for the wide range of 
expansion and contraction to which the plate is subjected are in 
themselves powerful forces which must be directly counteracted 
by the elastic reaction of the fibres of the plate. It is thus clear 
that compressive elasticity is of quite as much importance as 
tensile elasticity, and I consider that in cold bending the elastic 
compressibility of the plate is serious impaired. 

At the same time [ am prepared to admit that hot bending has 
its little drawbacks, for the temperature of the plate at the moment 
of bending may have its effect on the strength of the plate, but 
this difficulty is surely easy enough to overcome, especially if the 
plate has been properly annealed, as it ought to be, before bending. 

Fairfield, Manchester, PERCIVAL COOKE, 

September 25th. 





HEAVY GOODS WAGONS. 


Sir,—Your correspondent ‘‘C.” makes the somewhat bsld 
assertion that axle roller bearings cannot be safely employed for 
railway rolling stock, but he has evidently not considered the 
question in recent years, nor made any inquiries in support of his 
opinion, otherwise he would have discovered that axle-box roller 
bearings are now, and have been, in successful operation on rail- 
ways and tramways in this country and abroad for several years, 
and that their application to railway rolling stock is consequently 
considerably on the increase, : 

Whilst it is true that in the earlier trials of ten years ago many 
failures resulted from uneven wear of the parts, due to mechanical 
imperfections, it is now equally true that the causes of those 
mechanical defects have been discovered, and completely remedied, 
with the result that to-day roller bearing axle-boxes are running in 
considerable quantities upon railway coaches in suburban and fast 
passenger services, and upon heavy 40-ton goods wagons; whilst 
the savings they effect in haulage, in the more rapid acceleration 
and easier handling of trains, as well as the economies in coal con- 
sumption, are admitted facts. Moreover, their durability is 
abundantly proved by long continuous mileages without renewals, 
-_ = simplicity in constant working is now generally 
admitted. 








If your correspondent desires to have actual proof or ocular 
demonstration of this statement, and will communicate with me, 
I shall be happy to arrange to show him examples of roller bearing 
axle-boxes on railways and tramways in this country which are 
still giving complete satisfaction, after having been in constant 
service for upwards of 150,000 miles. 

15, Victoria-street, Westminster, S.W., 

September 25th. 


Tuomas W. How. 





UNEXPLAINED RAILWAY ACCIDENTS. 


Sir,—The suggestion of Mr. Keith—page 293—that the flanges 
of wheels should be made deeper, is not in accordance with my 
opinion. The rail and flange is as perfect as it possibly can be. 
It is very easy to speak of “trains jumping the track,” but in 
practice trains do not leave the line without some very clear cause, 
and if a wheel can be raised 1]4in. high, it would no doubt be raised 
still higher. It is also easy to talk of ‘‘ unexplained accidents,” 
but in all my experience 1 have never found such a thing, and 
doubt if there has been one ; there is always a cause, and it can 
and ought to be found. Mr. Keith refers to the Cudworth 
accident on the Midland Railway, and he appears to consider a 
fish truck was the cause. Now the fact is, the accident was 
caused by an engine-driver, who, in a fog, ran past several 
signals at danger, and dashed into the rear of a previous train. 
I entirely fail to see that the depth of wheel flanges could have 
made this driver take notice of the danger signals, or of the tail 
lamps upon the train in front. 

Leicester, September 26th. 


CLEMENT E, STRETTON, 


RAILWAY SPEEDS. 


Sir,—I recently had an excellent run on the 10.55 Cornishman, 
G.W.R., some of the intermediate speeds of which were so good 
that I thought the facts might prove useful to those readers who 
take an interest in such matters. 

The train is allowed 120 minutes for the 1182 miles to Bristol, 
and 85 minutes for the 752 miles thence to Exeter. Both runs were 
done well under time, the first taking only 1184 minutes, in spite 
of a bad signal check at Tilehurst and Goring, which cost us fully 
3 minutes. 

Paddington to Bristol—Engine, Albion, 171, 6ft. 84in., four- 
coupled Atlantic type ; cylinders, 18in. by 30in.; driver, W. H. 
Morris ; load, 215 tons behind tender. 

Bristol to Exeter— Engine, 187, Atlantic, of similar type to 171; 
load, 265 tons, 80 wheels behind tender. 

The average speed, Paddington to Bristol, was 60 miles per hour. 
Net average, allowing for checks at Tilehurst and Goring, 61-6 
miles per hour. The average speed, Bristol te Exeter, was 56-4 
miles per hour. Net average, allowing for slow round Taunton 
loop, 57-5 miles per hour. HAROLD E. JEFFERISS, 

Handsworth, September 23rd. 


RIGHT-ANGLED TRIANGLES. 


Sir,—Neither the raison d'éire or the signification of Mr. H. M. 
Baines’ letter on this subject in your issue for September 15th is 
very obvious. One thing, however, is quite clear, and that is, he 
has—quite pardonably—misunderstood my expression ‘‘ exact 
approximation,” appearing to think that | meant an approximation 
which was very, very near. The meaning I intended to convey is 
really an intelligible one, namely, ‘‘ an exact-sided approximation,” 
or, more fully still, ‘‘a triangle with exact sides approximating 
to”” 


September 16th. C. F. DeNDY MARSHALL. 








CATALOGUES. 


A. GALLENKAMP AND Co., Limited, 19-21, Sun-street, London, 
E.C.—Price list of filter papers. 

WESTMINSTER ENGINEERING CoMPANY, Limited, Victoria-road, 
Willesden Junction.—The 1905 price list of dynamos, motors, arc 
lamps, Xc., is very neatly produced and well illustrated. 


NiLes-BEMENT-PonD Company, 111, Broadway, New York. 
Catalogue of electric travelling hoists and trolleys.—This book 
contains admirable illustrations of these devices constructed to 
travel on a single I beam. 


JOSEPH ADAMSON AND Co., Hyde.—A revised list of specialities 
for boilermakers, just issued from these works. The list includes 
sizes of blocks for flanging boiler end plate, of which, we under- 
stand, over 500 tons are held in stock. 


BRITANNIA ENGINEERING CoMPANY, Limited, Colchester.—Sec- 
tion 2 of this firm’s catalogue deals with the Britannia safety 
automatic oil engine, which is illustrated very clearly. Our 
readers are familiar with its general features, 


J. HOPKINSON AND Co., Limited, Huddersfield.—This firm has 
published an attractive illustrated pamphlet entitled ‘‘A Trip 
Through our Factory,” which, judging from the contents of the 
book, must be both pleasant and instructive. 


Verity’s LiMiTED, Hardman-street, Deansgate, Manchester.— 
Catalogue No. 514 gives full particulars of various arc lamps— 
enclosed and open; also the ‘‘ Aston-Worsley ” automatic clutch 
and contact, with weight-relieving device for taking the weight off 
the rope. 


Mann’s Patent STEAM CART AND WAGON Company, Limited, 
Leeds.—The new catalogue of motor wagons has been rendered 
necessary by the introduction of typ2s which are intended to 
comply with the new Government regulations. The chief features 
of these vehicles are already familiar to our readers, and a 
description of the works at Leeds has already appeared in our 
pages. 








VAUXHALL BripGE.— Yesterday morning the last section of one 
of the main girders was placed in position. Ail the heavy part of 
the structure may now be said to be completed. The cantilevers 
for carrying the handrails and part of the footpath still remain 
to be finished. 

Smart Brivce Buitpinc.—On Sunday, 24th inst., Messrs. 
Alex. Findlay and Co., Limited, Motherwell, did a smart piece of 
bridge —t the reconstruction of the bridge carrying the 
West London Railway and the London and North-Western [ail- 
way over Scrubbs-lane, at Wormwood Scrubbs, near Willesden. 
The bridge is a rather important one, as, in addition to the two 
railway companies above mentioned, the Great Western Railway 
has also running powers over it. The bridge itself consists of 
four web-plate girders, 88ft. long, with ‘‘ Findlay’s” troughing 
forming the floor, and the total weight of steel is about 160 tons. 
It was built on bogies carried on a temporary timber staging, in line 
with the old bridge, and the railway company anticipated that 
twenty-four hours would be required for the removal of the old 
bridge and the drawing in of the new one, as there was a public 
roadway below, and a considerable skew on the bridge. The 
arrangements, however, were so well planned that everything was 
in position ready for use fully ten hours before time was up. e 
work was started about 6 a.m., and by 9 a.m. the old bridge had 
been removed and the new one drawn into position ready for lower- 
ing into place. Some work, however, had to be done on the bed 
stones which could not be done during the week, and some time 
was occupied on this and in laying the rails and sleepers, and 
makiag up of the permanent way. 
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OVERHEATED STEEL.’ 


By ARTHUR Winpsork RicHARDS (Grangetown), and 
Joun EpWARD SteaD, F.R.S., Member of Council. 


INTRODUCTION, 


ew of the fact that there still exists much confusion in the 
metallurgists as to the definition of the term over- 
heating as applied to steel, and as to whether or not reheating 
“ heated steel can invariably be relied upon to restore good 
bes erties to such brittle material, we venture to present a review 
Pte opinions of those who have specially studied the question, 
« 1 to uipplement our previous work on this subject by further 
experiments, in the hope that some of the confusion may be 
ved. 

ie pioneer work of Tschernoff, afterwards confirmed by Brinell 
and others, shows clearly the value of proper heat treatment in 

storing forged steel, which had been made coarsely crystalline by 
heating at a high temperature, into material of finely crystalline 
character and good physical quality, as was determined by the 
ordinary system of testing. 

Professor Howe, in his ‘‘ Metallurgy of Steel,” states that ‘‘ steel 
which has been exposed to a very high temperature is known as 
It is cold-short and brittle, can be forged and welded 


In vi 
minds of many 


‘ 2 3 . 
only with care, and has a low tensile strength. Its fracture is 
coarse and even flaky, crystalline, with brilliant facets. Steel 
known as ‘overheated’ has a coarse structure, which may be 


removed more or less completely by reheating or careful forging. 
Excessively long or strong overheating produces the structure 
known as * burnt,’ and the coarseness and brittleness due to burn- 
ing are removed with greater difficulty and much less completely 
than those due to overheating, yet in the same manner and by the 
sameexpedients.” ’ 

The same authority, in his work on “Iron, Steel, and otber 
Alloys,” states: ** As a palliative for burning, mechanical refining 
by rolling, &c., is much more effective than heat refining, as we 
should naturally expect. For while heat refining should be power- 
less to close up even the most minute cracks, the compression and 
kneading which accompany mechanical refining should have a 
powerful effect in closing cracks even of considerable size, espe- 
vially if their sides have not become coated with iron oxide.” 

William Metcalf, in bis book, ‘‘Steel: A Manual for Steel 
Users,” says: *‘A ‘fiery’ fracture indicates too much heat. It 
may be found in the best steel and in the poorest ; 1t may be cor- 
rected by simply heating to a proper temperature. It shows that 
some one needs to be reprimanded for careless work,” He further 
states : ‘‘ Actual burning reveals itself in rough tears, and cracks 
at the surface and corners of the piece. Such a piece should go 
to the scrap heap. Overheated steel of coarse, fiery grain has been 
injured, and not necessarily destroyed. Such a piece may be 
restored to any fineness of grain by heating to the right tempera- 
ture—medium orange for the best grain—keeping it at that heat 
for, say, one minute for a little piece, and five to ten or fifteen 
minutes for a large piece. The heat should penetrate the whole 
mass, and it should not be allowed to run above the given colour in 
any part, not even fora moment. It should then be allowed to 
cool in a dry place without disturbance. The grain will now be 
tine and uniform, and the steel may be worked in the ordinary 
way. ‘This simple operation is al: that is necessary to restore to a 
fine grain any piece of steel that has been overheated, provided 
that the piece has not been actually burned nor ruptured.” In the 
gussary at the end of Mr. Metecalf’s book is given the following 
definition of overheating :— 

 Overheated.—Steel that has been heated too hot, and not quite 
burned ; its fiery fracture exposes it. The grain of overheated 
steel may be restored, but restored steel is never as reliable as 
steel that has not been overheated. Overheating isa disintegrating 
operation.” 

an Committee of the Iron and Steel Institute on the Nomenclature 
of Metallography define ‘‘overheated”—German, weberhitzt ; 
French, surchaufié—as: ** Applied to steel that has been heated to 
excess and not quite burned.” 

In Professor Alfred Stanfield’s paper on ‘‘The Burning and 
Overheating of Steel,”’? overheating 1s defined as ‘‘ reheating to 
below the point of incipient fusion,” and that ‘steel that has been 
merely overheated can be completely restored by heating just 
above its highest recalescence point, and allowing to cool.” 

Professor Heyn, Mr. C. H. Ridsdale, and one of the present 
authors have shown that overheated soft steel can be and is com- 
pletely restored by reheating to a proper temperature above the 
point Ac3, 

In the Sixth Report of the Alloys Research Committee by Sir 
W. Roberts-Austen and Professor Gowland, there is evidence 
that overheated steel can be completely restored to good quality 
by reheating. 

Professor Arnold,* in discussing the question of restoring the 
good properties by reheating brittle steel, claims that it was in- 
vented in Sheftield in 1820, but that those who were best capable of 
judging did not call it restoring, but ‘‘ faking.” 

r. Rogers’* most valuable researches on ‘‘The Fatigue of 
Steel,” a work which must be considered of the very highest value 
to engineers ‘and metallurgists, indicates that steel with 0-27 per 
cent. carbon, after overheating at 1215 deg. Cent. for three hours 
and reheating to 900 deg. Cent. for ten minutes and cooling in 
air, compared with the normal steel after annealing it at 655 deg. 
Cent. for half-an-hour, was restored to a higher fatigue-resisting 


character, ‘Lhe results given are as follows : 
Normal annealed at Overheated at Restored. 
6550 deg. Cent. 1215 deg. Cent. 17-78 tons 
17-78 tons tibre stress. 16 tons stress. stress. 
Reversals to produce 
fracture ae as 1,493,600 636,950 -. 2,692,700 
Ratio a 1 0-42 .. 1-80 


__The bars as rolled, however, before annealing for a short time at 
650 deg. Cent,, stood more fatigue than the restored steel, inas- 
much as it took 2,630,100 reversals at 19 tons stress to produce 
fracture, while the restored steel broke down with 204,350 reversals 
at 19 tons stress, 

The experience of all steelfounders has proved beyond doubt 
that their castings, when they leave the moulds, are very coarsely 
crystalline and more or less brittle, and that reheating to between 
8 deg. Cent. and 900 deg. Cent. destroys the coarse crystallisa- 
uon and removes the brittleness. The physical character of over- 
heated forged steel is identical with that of steel castings, 
excepting that the latter are liable to contain intercrystalline 
deposits. One would naturally expect that the same heat treat- 
ment would be followed in each class of material, with the same 
improvement, 

It is well known that in the production of armour plates the 
steel, during its prolonged sojourn in the cementation furnace, 
becomes exceedingly coarsely crystalline and brittle, and in such 
condition may be arded as overheated, and that by proper 
reheating the coarse brittle character is completely removed, and 
4 steel of exceptional toughness produced. 

Captain H. Riall Sankey and Mr. J. Kent Smith in a recent 
Paper® show that after overheating their chrome-vanadium steel 
at 1200 deg. Cent. for twelve hours, and reheating to 950 deg. for 
half-an-hour, the mechanical properties, according to all the tests 

t Iron and Steel Institute. 

* Journal of the Iron and Steel Institute, 1903, No. IL., page 483. 





3 Sixth All “ i va 
Mechanical oe Report. ‘‘ Proceedings” of the Institution of 
Ing’: Rogers, “Heat Treatment and Fatigue of Steel." Journal of the 
Ton and Steel Institute, 1905, No. I., page 486. 


e “Heat Treat nent Experiments with Chrome-vanadium Steel. ‘‘ Pro- 
veedings” of the Institution of Mechanical Engineers, 1904, page 1819. 








applied, compared with those of the raw steel, were much 
improved, 

n our previous paper® it was shown that, provided the heating 
was not carried to the point of disintegration, overheated steel 
could be completely restored to excellent quality, and made even 
superior to what it was in the forged condition. 

In traversing the expressed conclusions of the authorities quoted, 
it seems evident that both Professor Howe and Mr. Metcalf, 


although they are emphatic in their statements that “heat | 


refining ” removes coarse and produces fine crystallisation, are not 
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ro strongly convinced that the steel will be completely restored ; 
indeed, Metcalf states that “‘ restored steel is never so reliable as 


steel which has not been overheated.” The remark, however, that | ¢ 
“overheating is a disintegrating operation” clearly shows that | 


what is meant here by overheating is incipient disintegration. 

Professor Stansfield’s simple definition of overheating is prac- 
tically that which we hold, qualified by the obvious inference that 
until the point of incipient fusion is reached there cannot be any 
disintegration. 

High carbon crucible steels, such as were available at the time 
when Mr. Charles Wardlow made his experiments in Sheffield 
in 1820, are very easily incipiently disintegrated by heat, as is 








a semicircular groove to a diameter of exactly 1 centimetre. (See 
Fig. 3.) 





Analysis of Steels. 
Series F. Series G. Series H. 
Percent. Percent. Per cent. 
Combined carbon 0-06 0-48 0-44 
Manganese .. .. 0-20 0-82 0-80 
Silicon 0-02 0-045 0-02 
sulphur... .. 0-05 0-04 0-064 
Fhosy horus .. 0-032 0-087 0-054 
y “a 
End of Short Bar rests ina hardened steel groove at end of f 
Lever, pivoted on a Knife Edge at the point A. From the opposite 4 i 
end of the Lever hangs suspended an adjustable weight Ht 
Test Piece Test Prece i 
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Fig. 2 


DESCRIPTION OF TREATMENT AND OF THE TERMS Usep. 
(1) Normal stee/.—Bars tested in the condition as received frum 
he rolls. ; 
(2) Overheating.—The bars were packed in quartz sand in a 


| closed fire-brick tube and heated at a temperature of about 


| 


proved by the fall in the specific gravity produced by high heat- | 


ivg. Reheating wili not perfectly restore it unless it is forged to 
a smaller size, and not even by forging if the steel has cuffered 
severe disintegration. 

The confusion existing appears to have arisen by confounding 
burnt” with ‘‘ overheated ” steel, and it certainly seems to us 
that this will disappear if the following definitions of overheating 
and burning are accepted, viz. :— 

Overheating is heating at any point below that which produces 
incipient disintegration and results in the formation of large 
crystals, Burning is heating at or above the point at which such 
disintegration occurs; burnt steel is nearly always coarsely 
crystalline. 

If these definitions are accepted the following facts should be 
remembered :—(1) That all overheated steel is more or less 


coarsely crystalline. (2) That different steels apparently of the | 


same composition vary in their susceptibilit 


to disintegration. | 


At a given high temperature one may be simply overheated whilst | 


another may be burnt and partially disintegrated. (3) That | 
burnt steel cannot be completely restored by reheating ; it can be 


greatly improved, but is never equal to reheated steel which has 
not snffered partial disintegration. 


Photomicrographs show that some of the broad ferrite sheets or | 
bands remain after reheating, and these are divided centrally by | 


some substance quite foreign to the steel proper. 
to bend this steel the ferrite bands break up along the line or 


On attempting | 


plane of the foreign substance, and this, of course, leads to sudden | 


fracture through the whole mass. Such burnt steel is only fit for 
the scrap heap or remelting; it is worthless until it has again 
passed through the fluid state. 


GENERAL DESCRIPTION OF WoRK DONE. 


In this research, instead of working upon rails, we have mainly 


confined our work to the treatment of lin. square rolled bars. 
The tests applied were as follows :— 


(1) Testing for maximum tenacity and elongation in a 50-ton | 


Buckton machine having a hydraulic cylinder driven from an 
accumulator and belt-driven pump coupled to a motor running at 
a constant speed. The yield point was observed by means of a 


pair of callipers adjusted to suitable marks on the test piece. The | 
diameter of the bars, turned parallel, was 0-75in., and the portion | 


subjected to tension din. in length. 

(2) Ordinary bending tests: The pieces tested were cut from 
the bars and were highly polished, being of the following dimen- 
sions :—Length, 100 mm.; breadth, 6 mm.; thickness, 3 mm. 


The measurements recorded in the table of tests represent the | 
It | 


radius of the convex side of the bend when fracture occurred. 
will be understood that the greater the radius the less ductile the 
steel, and vice versd. 

(3) Alternate bending of strips, having a section 6mm. by 
3 mm., through an angle of 40 deg. The number of bendings 
backward and forward to produce fracture was recorded in each 
case—see Fig. 1 


(4) Rotary bending through a constant slight angle, of round | 


pieces of the same dimensions as those used for fibre stress testing 
described in (5). 

(5) Testing by reversals of stress, by the Wibler method, on a 
machine built by Messrs. Richardson, Wesigarth and Co. to 
designs supplied by us, it being an improved form of that described 
in our previous paper. (See Fig. 2 ) 

The machine consists of a strong steel spindle on which are 
mounted three pulley wheels, giving speeds of 800, 1200, and 2400 
revolutions ‘per minute when driven by a suitable motor. The 
spindle moves in massive bearings, and each end terminates in a 
modified form of self-centering chuck in which the test pieces are 
securely fastened. 

To one end of the machine is attached a short steel bar 10in. 
long, also with suitable chuck, which is connected to the spindle 
by the test piece, one end of the bar running free, and having a 
groove in which is loosely fitted one end of a hardened steel lever 
carrying the load used in testing. The other end of the machine 
is similarly fitted, the bar being 42in. long, and the load is applied 
by means of a spring balance, following the plan of Prefessor 
Ewing and Mr, Humfrey. 
number of revolutions is also attached. 

The test pieces were uniform in size, being 4in. long, and turned 
to a diameter of 4in., the centre of each being further reduced by 





8 ‘* Restoration of Dangerously Chrystalline Stcel by Heat Treatment.” 
Journal of the Iron and Steel Institute, 1908, No. II., page 11y. 


A suitable counter for recording the | 





1300 deg. Cent. for from two to three hours. The tube with con- 
tents was allowed to cool in air before opening. 

(3) Reheating.—The overheated steels were packed in a closed 
Sre-brick tube and heated in a muffle furnace until a temperature 
of 880 deg. Cent. was reached, with the exception of Series F, 
which were heated to 950deg. Cent. The tubes with their con- 
tents, as soon as the desired temperature was reached, were 
removed and allowed to cool in air before opening. 

(4) Annealing.—The rolled bars were slowly heated in a muffle 
furnace to a temperature of from 8£0 deg. to 880 deg. Cent., with 
the exception of Series F, which was heated to 950 deg. Cent., and 
were then withdrawn and allowed to cool in air. 

(5) Sorbitic treatment.—Portions of the rolled bars of Series H 
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Normat Overheated Reheated Annealed 
Fig. 3 


| were heated to 900 deg. Cent., quenched in cold water, and after- 
| wards reheated to 380 deg. Cent. for twenty minutes and allowed 


to cool in air.? 
Tensile Tests. 








| 33 g a 3.3 as 3g 
: gi, (/4h2 hSte 25 §. 
Ss Sion. we2o8 Bes eo 
5 gik 3222825 72 
Ze Bes isaba fo Se 
baa SB F\3 = B. 8 $ 
& |6 ‘3 2 3 
Carbon, 0-06 per cent.— 
Fl Normal... .. .. «| 16-05 24-40 65-70 35-00 66-30 
F 2 Overheated.. .. ..| 14-7 23-80 62-00 38-00 60-30 
F 8 Reheated .. .. ..| 15-85 | 24-20, 65-50 40-00 67-10 
F 4 Annesled .. .. ..| 15-65! 23-60 | 66-30 37-00 70-90 
Carbon, 0-48 per cent —| 
Gil eee | 27-20) 45-80 59-7 19-00 84-50 
G4 Overheated .. 27-40 | 46-90 58-50 10-00 26-50 
G3 Reheated .. 27-00 | 45-80 | 59-00 22-00 38-60 
G2. Amnealed .. .. ..; 22-00) 48-30 55-30 21-€0 36-50 
Carbon, 0-44 per cent.—| ; 
Hil Normal... ... .. ..| 207 40-20 | 58-80 23-00 | 48-80 
H 2, Overheated.. .. .| 20-60) 41-30 | 52-40 12-00) 20-60 
H 8. Reheated .. .. .| 22-00| 40-20| 54-70 25-00, 51-10 
H4 > Annealed .. .. ..| 21-30| 39-90} 58-40 24-00 50-00 
H 5| Sorbitic.. .. .. ..| 48-40} 55-10! 78-70 25-00 | 56-80 


7 although this treatment is very liable to produce water cracks, none 
were produced in our experiments. Further trials are in progress to 
ascertain the best possible method of producing sorbitic steel, 
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Ordinary Bending Tests. 
Section of bars 6mm. by 3 mm. 
F. i. 4 
Normal, radius of bend 5-50. 2 .. 8: 
Overheated 2 ee a 80 .. 12 
Reheated - . 6-6 . 
Annealed ‘> . 
Sorbitic mt 


mm. 
mm. 
mn. 
mm. 
6-00 mm. 


(See Fig. 8.) 
At 6mm. radius the bends were quite close on the concave side. 


Alternate Bending of Strips through an Angle of 40 deg. 





parison 
| to produce |Normal = 1. 


fracture. 


| Series. 


~ 
¢ 
1 GO 00 me ee CO 80 ms me CO 8D Hes | 





Carbon, 0-06 per cent. normal . . 
. se overheated > 
s reheated | , 
= - annealed .. ..| ‘ 
Carbon, 0-48 per cent. normal .. .. ‘ 
; overheate1 .. 
reheated 
annealed 
normal... .. 
overheated .. 
reheated 
annealed 
sorbitic.. 


a 


-0000 
7500 
1041 

33 


2 


08: 
0000 


lov) 
G 


” ’ 
” ” 


Carbon, 0-44 per cent. 


QAaA 


— 
— 





| 
| 


Resistance to Alternating Fibre Stresses. 
Revolutions per minute, 1200. 


Total 
revolutions 
to produce 

fracture. 


Comparison) Fibre 
Normal = 1.’ stress. 


| fleries. 





Carbon, 0-06 per cent.— 
Normal = 18,560 1-0000 
9,760 0-7197 
1-0693 
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Noi és . 
Overheated . 
Reheated .. 
Aumesie€.. 42 co : 
Carbon, 0-48 per cent — 


14,500 
14,200 -0471 


83,550 1-0000 
88,660 0-4627 
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Rotary Bending throvgh an Angle of 6 Deg. 
Revolutions per minute, 1200. 





Total revolu- 
\tions to produce 
fracture. 


Comparison, 
Normal = 1. 
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In reviewing the results of our experiments, what appears to be 
most remarkable is the fact that the indications obtained by all 
systems of testing prove that overheating reduces the power of the 
steel to resist fatigue ; that reheating such steel more than restores 
the original good qualities of the rolled bars; and that when the 
steel has the carbon in the sorbitic condition its power of endurance 
is more than doubled. 

The results amply confirm those published in our previous paper. 


HEAT TREATMENT OF A BROKEN AXLE, 
Series I, 

By the kind permission of Mr. James Holden, of the Great 
Eastern Railway Company, we are able to describe experiments 
made to determine the effect of heat treatment on a wagon axle 
which broke at a flaw after being in use for twenty years. The 
microstructure indicates that it had been initially slightly over- 
heated. The analysis made by Mr. J. H. B. Jenkins, chemist to 
the Great Eastern Company, of a portion of steel cut from the 
axle was as fcllows :— 

Per cent. 

0-849 

0-837 

0-053 

0-047 
Portions were cut from the axle under the wheel seating, where 
the stresses during the life may be assumed to have been in- 
appreciable, and from near to the central axis, where the fatigue 
stresses must have been at a maximum and near to where the 
fracture occurred. One portion of each was reheated in a muffle 
furnace to 820 deg. Cent., and was cooled in the air; these, with 
other untreated portions, were tested in a tensile testinz machine 
at the Stratford works of the Great Eastern Railway Company 
with the following results, viz. :— 


Tensile Test, 


Carbon 

Mangane:e.. 

Silicon 

Sulphur ea nee 
Phosphorus .. .. .. 





Central axis, 


P Reheated at _ seating. 
Untreated. 820 deg. Untreated. 
Cent. 





Ultimate stress, tons | 87 
Elongation per cent. 
in 3in. .. 
Reduction of 
per cent. .. 


83 39-28 


-08 


38-31 
27-08 


39-71 
28-12 
50-32 


eee 29-17 
area, 
Se a Lage 49-68 45-15 


Small pieces from each portion were treated as described 
below, and were subjected to continuous reversals of fibre stresses 
in the machine described in our previous paper. 


Resistance to Reversals of Stresses. 
£amples from central axis. 
Alternation of 
19 tons fibre stress, 
311,400 


1,506,000 
2,526,000 


spans oe ee ae ee 
Reheated to 820 deg. Cent. and cooled in air .. 
Reheated to 850 deg. Cent. and cooled in air .. 
Reheated to 870 deg. Cent., cooled in air, and 
reheated again to 850 deg. Cent., and cooled 
ee ee ie ee ea 
Samples from under wheel seating. 
No : : (a) 616,000 
Normal*.. tt tt ee ee ee oe 6 4 05008'000 
Rehcated to 820 deg. Cent. and cooled in air .. 1,052,000 
ae ene to 850 - Cent. and cooled in air.. 13,630,000 
eheated to 870 deg. Cent., cooled in air, and | 
2] of : . 11,630,000 at 19 tons 
Sehgpted again 880 deg, Cont. and cboed 72/5900 at 3 ton 


In each case the pieces of metal reheated did not weigh more than 





4oz., the heat was rapidly effected, and as soon as the desired 
temperature was reached they were removed from the furnace. 
It is probable that a longer heating at somewhat lower tempera- 
tures would have given equally good results. , 

As the pieces heated were small, and the cooling necessarily 
comparatively rapid, the treatment may be regarded as approach- 
ing that of oil tempering on large masses, 

5 * reviewing the known data received from Mr. Holden about 
this axle, together with the information obtained by our own 
testing, the following observations should be noted, viz. :— : 

(1) The axle stood base | years before it finally broke. During 
this period it had travelled probably 300,000 miles, and had been 
subjected to 200,000,000 reversals of stress. 

(2) The flaw which initiated fracture appears to have been a 
deep stamp mark. ; as 

(3) The weakness produced initially by this deep impression, in 
our opinion, eventually led to a fatigue fracture. udden or 
granular fracture followed through the remaining part of the mass. 

(4) The inference is that had there been no such excessively 
deep stamp impression the axle could not have failed.! 

(5) According to the fibre stress testing, the normal steel of 
rather coarse crystalline structure is relatively weak, but, for all 
that, it is material, and calculated to be quite strong enough 
to stand all the normal working stresses. 3 

(6) Proper heat treatment very greatly increases the fatigue- 
resisting properties of the steel. : 

(7) That ordinary tensile tests which do not show the yield 
points fail to give a hint as to the relative value of steels in their 
power to resist fatigue. 


HYPOTHETICAL CONCLUSIONS. 


It is impossible to refrain from endeavouring to explain how it 
is that overheated steel should be so weak and non-resistant to the 
continued application of reversals of stresses and strains as com- 

with the same material in -the normal and restored 
conditions, In doing this the following facts must be taken as 
bases, viz :— d 

(1) That in the normal and restored material the crystalline 
structure is in each case fine, whereas it is coarse in the over- 
heated steels. 

(2) That in Series G, H, and I the crystal grains of large 
dimensions in the overheated steels were surrounded by more or 
less complete envelopes of massive free ferrite, and that in Series I 
the grains enclosed by these envelopes were cut up by plates or 
sheets of the same substance. 

(3) That on bending the polished and etched specimen of the 
overheated steel backward and forward it was easily observed 
under the microscope that the extension or distortion during the 
bending was mainly confined to the massive ferrite envelopes and 
sheets. At first they appeared to sink below the surface, and 
eventually developed into actual fi incipient cracks—an 


or P 
observation confirmed by Mr. Jenkins in the case of the broken 





axle. 

(4) The researches of Professor Ewing, Messrs. Humfrey, A. E. 
Seaton,? and A. Jude have proved that fracture of steel when 
under the influence of long-continued fatigue or under sudden 
shock is initiated in the free ferrite, and generally travels con- 
tinuously as far as possible along a track in which there is the 
greatest amount of that constituent; in fact, along the line of 
least resistance, 

(5) That in pure or nearly pure commercial carbon steels the 
ferrite has a yield point of probably not more than 8 to 12 tons per 
square inch, whereas the other constituent, pearlite, does not 
sensibly yield until a tension of about twice these amounts is 
reached, excepting when its structure is composed of broad sheets 
of ferrite and carbide of iron, for in such case the ferrite behaves 
as if it were massive, and the yield pcint is necessarily much 
lower. 

(6) The weakness of a steel under stress in any given direction 
depends on the manner in which the ferrite and pearlite are 
arranged with relation to the stresses applied. For instance, in 
large forgings it not infrequently happens that the ferrite and 

rlite are arranged in more or less continuous bands or sheets. 
f a polished and etched section is bent slightly at right angles to 
the plane of these, and is then examined, it will be found that the 
ferrite bands are depressed below the surface, whilst the lines of 
pearlite remain in relief. On attempting to bend to any great 
extent, the piece will break ata very poor angle. If, however, 
bending is effected with the fibre, the steel will bend quite close 
without fracturing. If such a steel is heated to a sufficient 
temperature so as to cause the carbon to be regularly diffused 
through what was originally massive ferrite, and it is then quenched 
in water and reheated to 650 deg. Cent., it will bend close equally 
in each direction, provided that there is a complete absence of 
strings or plates of sulphide or silicate of manganese. ’ 

To make the point clearer by a hypothetical case, let us assume 
that a bar of pearlite is divided midway between its ends bya 
plate of ferrite ;;in. in thickness, and is perfectly united with the 
pearlite on each side of it. If this bar were to be submitted to 
tension, the ferrite would begin to extend and sink below the 
surface, and when it had extended as far as its nature would 
admit, it would break before the elastic limit of the pearlite was 
reached. The extension of the whole bar would be very slight, 
but that of the ferrite plate would be probably 20 per cent. or more. 
The tenacity would be that of the ferrite. In such a case the 
ferrite would ke the exact equivalent to the weakest link in a 
chain. 

With these facts before u3, it is not difficult to explain the 
weakness of coarsely crystalline structural steels. The com- 
paratively massive and continuous sheets of ferrite approach 
more or less nearly to the actual and supposititious cases referred 
to of ferrite between pearlite. When under stresses which are below 
the yield point as determined by the testing machine, but which 
cannot be below that of the ferrite, they are concentrated on these 
broad bands, movements backward and forward, with each reversal 
of stress, occur between the particles of the soft ferrite, till eventu- 
ally incipient fracture is started, and, once begun, it rapidly travels 
through ferrite and pearlite alike until a complete separation of the 
mass is effected. One broad plate of ferrite, with planes at right 
angles to the direction of tension and compression, will be 
sufficient to initiate fracture, and, after this has actually broken, 
there will be a very weak place where the stresses will be mainly 
concentrated, and the crack will grow to complete fracture. 

In this way is explained why it is that the steel immediately 
adjoining a fatigue fracture is usually found to be practically as 
good as it was when first put in. The stresses soon find out the 
weak spot, and make it weaker and weaker by being continually 
concentrated there, whilst the adjoining steel is often practically 
not affected or weakened.? 

In the case of overheated steels containing above one per cent. 
carbon, the brittle envelopes of carbide of iron which surround the 
grains, or which pass through their substance, are the places along 
which fracture most readily travels. 

Overheated steels consisting entirely of lite are very brittle, 
and probably fracture is initiated in the acy of carbide. 

Ingot iron may made coarse gait and brittle by long- 
continued heating at temperatures below Ac3~870 deg. Cent. if 
the carbon is very low, and, if it exceed 0-10, by heating at a very 
high degree of heat. In either case the steel is weak, and fracture 
is initiated between the cleavage planes of the ferrite when sub- 
jected to stresses and strains. 

On the other hand, when the crystals are fine, and the ferrite 


1 It may here be mentioned that, in the experience of one of the 
authors, this weakness and eventual fracture in axles is not by any 
mcans uncommon as the result of a deep stamp indentation. Such in- 
dentations are the exact equivalents of flaws, but instead of being 
accidental are deliberately produced. 

2 “Impact Tests on Wrought Steels of C 
the Institution of Mechanical Engineers, 1904, 

3 There are, as we have proved, exceptions to t! 
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exists in minute crystals, and are heterogeneously orie: 
are intimately distributed with the pease terouphont the iad 
the strength of the two constituents are averaged, the lines of stress 
pass over a multitude of each of them, and the pearlite, being the 
stronger, supports the ferrite, and prevents it breaking down, 

If these conclusions are right, it seems obvious that it would be 
an ideal condition if free ferrite were absent in carburised steels 
which have to be subjected to severe vibratory stresses, Ordinay 
structural steels in this condition can be obtained by heating rd 
a suitable temperature, car ete Boye reheating at a lower 
temperature. ‘The example descri as sorbitic steel was pro. 

in that way. It was devoid of free ferrite, and it will be 
aot that it has double the resisting power of the normal forged 
Ars. 

Before concluding, we wish to emphasise the fact that we do not 
maintain that steel initially bad, brittle, and dangerous, owing to 
irregularity in the distribution of the elements, or from other 
causes which have not yet been explained, can be made good by 
any kind of heat treatment. What we believe has been proved 
conclusively is, that good steels which have been heated to an 

int short of incipient disintegration, and made excessively brittle 

y such treatment, can be completely restored to perfectly sound 
and reliable material. Also, that it is safest to heat to a tempera. 
ture about 50 deg. above the critical points to ensure the complete 
change of every portion of the steel, excepting in the case of the 
purest and most homogeneous steels, when the temperature of the 
upper critical points need not be greatly exceeded. 

In conclusion, we gratefully acknowledge the assistance of 
Messrs. Bolekow, Vaughanand Co., Limited, who have encouraged 
our research ; of Mr. James Holden, of the Great Eastern Railway 
Company, and his chemist, Mr. Jenkins, for their contribution and 
permission to publish the experiments made on a wagon axle, 

We must also acknowledge the valuable services of Mr. R. (. \, 
Whitfield, who is responsible for practically all the experiments on 
heat treatment and the mechanical testing. 








LAUNCHES AND TRIAL TRIPS. 


Havre, steamship ; built by, William Gray and Co., Limited ; 
to the order of, Messrs. Frank C. Strickland and Co., Limited ; 
dimensions, 209ft., 39ft. by 22ft. 4in.; engines, triple-expansion, 
22in., 35in., 59in. by 39in., pressure 1801b,; a speed of 13 knots 
was averaged ; trial trip, September 14th, 

City or Mexico, steamship; built by, Laxevaags Engineering 
and Shipbuilding Company ; to the order of, Messrs. Harloff and 
Boe, Bergen ; dimensions, 266ft., 36ft. Gin., 19ft.; engines, triple: 
expansion, 19in., 3lin., 5lin. by 33in., pressure 175 lb.; constructed 
by, builders ; launch, September 14th. 

LANGTON HALL, steamer ; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, the Ellerman Lines, Limited; 
dimensions, 389ft., 47ft. 5in. by 30ft. llin.; to carry, 7000 tons 
cargo ; engines, triple-expansion, 23}in., 40in, and 6¥in. by 48in.; 
pressure 212\b.; constructed by, Wallsend Slipway and En- 
gineering Company ; launch, September 15th. 

MARSHAL OYAMA, steam trawler ; built by, Earle’s Shipbuildi 
Company ; to the order of, Pickering and Haldane’s Steam Traw- 
ing Company, Limited ; engines, triple-expansion, 500 horse-power ; 
launch, September 16th. 

QUEEN AMELIE, steel screw steamer ; built by, Northumberland 
Shipbuilding Company, Limited ; to the order of, Messrs, Thos, 
Dunlop and Sons ; dimensions, 382ft., 48ft. by 30ft. Sin. ; to carry, 
7200 tons ; engines, triple-expansion, 244in., 40in. and 68in. by 
48in., pressure 1801b.; constructed by, North-Kastern Marine 
Engineering Company ; a speed of 12} knots was attained ; trial 
trip, September 16th. 

CoLoNgEL and Commandant ; two steel ecrew coasting steamers ; 
built by, Messrs. John Shearer and Nons, Limited ; to the order 
of, the Coasting Steamships, Limited ; dimensions, 130ft., 22ft. by 
10ft. 6in.; to carry, 320 tons deadweight ; constructed by, Mr, 
Jas, Ritchie, Partick ; launch, September 19th. 


R10-Mak, steel twin-screw steamer ; built by, Gourlay Bros. and 
Co., Limited, Dandee ; to the order of, the Amazon Steam Navi- 
gation Company, Limited ; dimensions, 204ft., 35ft. 6in., 10ft. 9in.; 
4 aay. passengers ; constructed by, builders ; launch, September 

th. 

HARLINGEN, steel screw steamer; built by, Wm. Gray and Co., 
Limited ; to the order of, Messrs. J. and C. Harrison, Limited ; 
dimensions, 353ft. 6in., 49ft. 6in., 25ft. 2in.; engines, triple 
expansion, 25}in., 404in., 67in. by 45in., pressure 180 |b.; con: 
structed by, builders ; the average speed was 1] knots; trial trip, 
September 21st. 

PATHAN, steel screw steamer ; built by, Sir Raylton Dixon and 
Co., Limited ; to the order of, Messrs, Gellatly, Hankey and Co.; 
dimensions, 372ft., 50ft. 3in. by 28ft. 44in.; to carry, 7050 tons 
dead-weight ; engines, triple-expansion, zdin., 40in., 68in., by 48in., 
pressure 180 lb.; constructed by Richardsons, Westgarth and Co., 
Limited ; trial trip, September 23rd. 

Sir JOHN JACKSON, steel screw steamer ; built by, Northumber- 
land Shipbuilding Company, Limited ; to the order of, Mr. H. W. 
Dillon ; dimensions, 372ft., 48ft. by 30ft. 10in.; to carry, 7150 tons 
dead-weight ; engines, triple-expansion, 25in., 4lin., 69in., by 48in., 
—_ 180 lb.; constructed by, Richardsons, Westgarth and Co., 

imited ; a mean speed of 12 knots was attained ; trial trip, 
September 23rd. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Captain.—W. H. Bramsdon, to the Powerful, for 
service on shore at Sydney. 

Engineer Lieutenants.—R. A. R. Meiklem, to the Victory, for 
the Cochrane ; P. Wheater, to the Powerful, for service on shore ; 
H. P. Mackenzie and H. VY. Whyham, to the Powerful. 

Engineer Sub-lieutenants.—H. G. Paterson and A. Berry, to the 
— ; and T, H, F, Dampier-Child, to the Excellent, for the 

rafton. 








ContTRact.—The Empire Roller Bearings Company has secured 
the contract for supplying roller bearing axle-boxes to the Bengal- 
Nagpur Railway Company, for use on its heavy goods wagons. 


THe InstituTe or Sanitary Enoingers, Limitep.—The 
following meetings, &c., have been arranged :—August 30th, visit 
to Northfleet Portland Cement Works; October 3rd, students 
lecture, ‘‘Mechanical Physics,” 7 p.m.; October 4th, Election 
Committee at 3.30 p.m., Organising Committee at 5 p.m. 
sessional meeting, paper by Mr. A. A. Kemp, ‘Estate Develop- 
ment,” at 7 p.m.; October 12th, visit to Chelsea electric generating 
station ; October 18th, Examination and Literary Committee at 
3,30 p.m., Finance Committee at 5 p.m., sessional meeting, paper 
by Mr. Aldous, at 7 p.m, 


A Larce Coat WasHER.—A large coal washer has just been 
erected by the Wemyss Coal Company, Fife. It stands 97ft. high, 
is 96ft. long, and 67ft. broad. It is built of steel girders, cased 
with brick, and occupies a site near the important coal shipping 
port of Methil in the Firth of Forth, Four distinct classes of coal 
can be washed simultaneously, The delivery capacity is 1000 tons 
per day, and there is a storage capacity for over 4000 tons of coal. 
On one side of the building is a hopper with a water tank of 300 
tons capacity for the supply of the washer, and on the other side 
are four hydraulic hoists, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

' (From our own Correspondent.) 


Tue engineering trades are again busy this week, both on home 
and foreign account alike, the hydraulic and electrical departments 
having plenty of orders on hand, whilst prospects are good. Heavy 
founders are well occupied, and in consequence of the increasi 
costs of raw material, they are putting up their prices, chille 
rolls having been adv: 10s. per ton and grain rolls 5s, per ton, 
‘The machine tool makers keep busy, and some of those who make 
in batches, and who are usually able to supply from stock, are no 
longer able to do so, but have to ask a couple of months or more 
for delivery. Structural engineers are engaged upon satisfactory 
contracts for bridges, and also on account of works extensions, 
and one or two orders are in hand for large gasholders. Hot-water 
engineers find the season opening in an encouraging manner. — 
Birmingham Iron Exchange again presented a scene of anima- 
tion this week, and confidence in the future of trade was widely 
expressed, the opinion being generally entertained that a genuine 
revival has now set in. An encouraging feature of the position 
is that a good proportion of the demand is for engineering material. 

Additional inquiries have this week been received, but makers 
are not over anxious to place their production too far ahead, 
when, by waiting a little, they may be able to make even better 
terms than at present. Some producers of pig iron, as well as 
manufacturers of manufactured iron and steel, are therefore 
showing a disinclination to take on much more business at current 
rates, although they are willing to do so at reasonable further 
advances, and if plenty of time is allowed for delivery. It has 
been a long while since makers have been able to practically 
dictate their own prices, as they are doing in some branches at 
present. They argue that the additional prices being asked are by 
no means unreasonable, considering the manner in which raw 
materials are going up, and which, therefore, greatly increases 
productive cost. Staffordshire cinder forge pig is quoted 45s, 
upward, and part mine is 47s, 6d. up to as much as 49s, Makers 
still ask 553. to 60s. for all-mine ordinary, and 75s, to 80s. for all- 
mine best. Some of the cold blast makers are also obtaining a 
little advance on the figures asked hitherto, which have been 95s. 
to 100s. for a long while past, and this has been one of the chief 
reasons for the recent advance of 10s, per ton upon chilled rolls 
and 5s, upon grain rolls, 

In the manufactured iron trade the recent advance of 5s. per 
ton in the basis price of unmarked bars, making the new standard 
£6 5s. for good merchant sorts, does not seem to have greatly cur- 
tailed the demand. The price was fixed at £6 on January 12th of 
the present year, but the improvement did not last long, and 
throughout the spring the minimum quoted was £5 17s. 6d., but 
gradually the price went back until during the summer actual 
selling prices became no more than £5 12s, 6d., from which point 
a slow recovery again set in. Galvanised corrugated sheets con- 
tinue strong, with a good demand, £11 10s, being generally 
quoted, with some firms asking £11 15s. Activity characterises 
the steel trade, Bessemer billets being £4 15s.; angles, £5 15s. to 
£6; and boiler plates, £7 to £7 10s., with some makers asking 
rather more than these prices, 

The tramway between Wednesbury and Darlaston, which was 
closed nearly two years ago on the withdrawal of the old steam 
trams, was re-opened on the 26th inst., after being equipped on 
the overhead system. A’through service of cars is to be run be- 
tween Darlaston and Handsworth. Under the auspices of the 
South Staffordshire Tramways Lessee Company, the whole of the 
track has been re-laid. It is understood that plans are being pre- 
oe for the reconstruction of the line between Wednesbury and 
Judley. 

The possible starting of a new industry in the Midlands will be 
regarded locally with considerable interest. At a meeting this 
week of the Dudley Chamber of Commerce it was decided to hold 
an early special meeting of the committee appointed to consider 
a scheme for the development of the industries of the Black 
Country, to discuss the negotiations now taking place with a 
Lancashire syndicate in reference to the proposal to erect cotton- 
spinning mills in the district. This would be quite a new 
departure, but the Midland coalfield can give cheap and abundant 
power, and this would be a considerable offset to the somewhat 
heavy railway charges to the coast which would have to be incurred 
upon raw cotton coming in‘and finished goods going out. Whether 
or not the scheme will take practical shape remains to be seen, but 
if it does, a new market will be opened up to textile engineers. 

With the return of an abundant rainfall in the Elan Valley, the 
Birmingham Water Department have been able for about three 
weeks past to supply Welsh water to consumers in all parts of their 
area, Pending the completion and filling of the Lower Caban 
Reservoir there was, during the drier months of the year, a com- 
paratively smal] flow over and above the 27 million gallons per day 
required to be left in the river, and the old sources were brought 
into extensive use, This is now an incident of the past, and by 
the time another drought occurs the complete compensation 
arrangements will be available. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester,—The attendance on the Iron ’Change on Tuesday 
was larger than usual, and in sympathy with other centres there 
was much interest manifested in the course of trade in pig iron. 
Warrants had advanced sharply, notwithstanding the large quantity 
going into store, and there was great indisposition manifested by 
makers to quote for any great quantity forward. Some presage of 
this state of things might be gathered from the fact that on the pre- 
vious Friday quotations for Scotch iron were withdrawn, and offers 
had to be submitted. On Saturday Lincolnshire iron was officially 
advanced 6d, per ton, but this had been anticipated the previous 
day, and on Tuesday there was no business ing at even higher 
figures. Deliveries of Derbyshire are calg citing with some 
amount of difficulty. Staffordshire iron has not participated in 
the advance to any great extent. On the other hand, both East 
and West Coast hematite was fully 2s. to 3s. per ton more money. 
On all hands, however, quotations were nominal, and about as 
follows :—Lincolnshire, No. 3 foundry, 52s.; Derbyshire, 54s, to 
54s, 6d.; Staffordshire, 52s, to 52s. 6d.; Middlesbrough open 
brands, 57s. 4d.; West Coast hematite, 69s. to 69s, 6d.; t 
Coast, 68s. 4d. Scotch: Gartsherrie, 59s. 6d.; Glengarnock, 57s.; 
Eglinton, 56s, 6d.; Dalmellin ton, 55s. 9d. to 56s., delivered Man- 
chester. For delivery Heysham: Gartsherrie, 57s. 6d.; Glen- 
garnock, 55s,; Ezlinton, 54s. 6d.; Dalmellington, 53s. 9d. to 54s.; 
West Coast hematite, 62s,; East Coast, 60s., f.0.t. 

In forge iron the full advance is adhered to for Lincolnshire, 
but there is little or no Derbyshire offering. What is being 
turned out of the last-named is being delivered at the late low 
prices, which are much lower than would be taken to-day. Both 
makes are nominal, Lincolnshire being 50s. and Derbyshire about 
49s. 3d., delivery Warrington. : 

Finished iron maintains its position well at the advance of a 
week or so ago, Crown bars are £6 10s., with cut lengths 5s. 
sng more ; hoops, £7 7s. 6d. to £7 10s.; and sheets, £7 10s. to 

7 lds, : 


It was difficult to get at the prices of plates and manufactured 
steel, and stiff advances had to recorded in some cases, 


Makers appeared to be indifferent as to further orders, and occa- 
sionally it was stated that work which would take up fully six 
a pea was on the books. Billets, both English and 
creign, have registered higher fi the fi 

£4 Ibs te ES, Ber: : e igher figures, the former being about 


le the latter were quoted at £4 10s. Boiler 








plates were practically unchanged at £7 2s. 6d., but plates for 
tank, girder, and bridge work were nominally £6 12s, 6d. to 
£6 17s. 6d., and hoops £6 5s. to £6 10s. 

In copper the raw material had advanced, and sheets were 
quoted in sympathy at £83 to £86 per ton ; seamless copper tubes, 
104d.; brazed, 10d. to 10}d.; brass tubes, 8}d.; condenser, 94d.; 
sa beer 74d. to 74d.; rolled brass, 7}d.; brass sheets, 8d. to 

. per lb. 

Engineering and kindred trades continue fully employed, and 
official reports show work to be a shade better than last month. 

In fuel there is again little to report, with the exception of a rise 
on the 1st Oztober in South Yorkshire coal. It is very unlikely 


No. 4, 48s, per ton; basic iron, 48s. 6d. per ton; Derbyshire 

forge, 46s. to 47s. per ton; Derbyshire foundry, 50s. per ton. 
he rolling mills, pits, and forges are busily engaged. The 
home market is ordering briskly in small forgings, steel bars of 
varying sizes, and sheets. In several directions the men are 
working overtime, and even then deliveries are not made so 
rapidly as customers desire. The advance in raw material is 
unsettling business in these and other productions, but the 

general outlook is decidedly brighte-. : 

There is improvement also to be noticed in the cutlery, silver, 
and lighter industries generally. Our principal houses are busy 
preparing for the autumn and winter season, the distant markets 
ising to be more fruitful of good work than at any time since 





that there will be any advance in the Lancashire district, 

in face of the fact that the Conciliation Board in the federated 
area is to meet to discuss a suggested 5 per cent. reduction in the 
miners’ wages. Naturally, as the season advances, there is a better 
demand fur house coal, which causes more slack to be produced, 
but there is a steady consumption, and prices are well maintained. 
The shipping inquiry is only quiet. Quotations :—Best coal for 
domestic purposes, 13s, to 14s,; seconds, 12s. to 13s.; common, 9s. 
to 10s.; steam and forge coal, best, 8s, 3d. to 8s. 9d.; best engine 
fuel, 7s. 9d. to 8s. 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. to 
6s. 9d.; common, 5s. to 5s, 9d. at the pit. Screened coal, 9s. 9d. 
= iy unscreened, 93, 3d. to 9s. 6d., de.ivered Manchester Ship 
Janal, 

Barrow.—The hematite iron trade has shown a further spurt 
during the week, and makers have lifted their prices to 63s, net 
f.o.b, for mixed Bessemer numbers, while warrant iron has 
advanced to 63s. 64d. net cash sellers, buyers 3d. less. Orders are 
more plentiful than iron, and as stocks are low—warrant stores 
only containing 21,869 tons—the necessity of a further increase 
in make is being forced on the attention of makers, and especially 
so in view of the growing needs of steelmakers. Orders are well 
held throughout the district. Business seems likely to be fuller 
in the immediate future, so far as hematites are concerned. One 
of the furnaces engaged last week on spiegeleisen has been put on 
hematite, and now thirty-one furnaces are producing hematite, 
one is on spiegeleisen, and another is on charcoal iron. The trade 
in forge and foundry sorts is quiet, and is likely to remain so, 
but charcoal iron sells well at about £9 per ton, and stocks are 
not so large as they have been. One furnace is about to be lighted 
at Workington to make ferro-manganese, and it is expected in the 
course of a few days two additional fnrnaces will be in blast in 
this district on hematite sorts. 

A better market is reported in hematite iron ore, and native 
sorts are selling better than of late. Prices are firmer at 9s. 6d. 
to 10s, ed ton net at mines. Better descriptions are at 14s. net 
cash, nish sorts of good average quality are at 15s. per ton 
delivered at West Coast ports. 

The steel trade is very steady so far as the demand and orders 
are concerned, and makers are all busy except those at Barrow, 
where the mills are stopped for a week. It is alleged this is 
because makers have sold heavily of iron; but they would hardly 
do that, having in view the fact that the demand for many of the 
steel products is better at the moment than it has been for some 
time. Work will be resumed at the Barrow mills next Monday, 
and t is understood that makers are well sold forward in most 
sorts. Heavy rails are at 115s. per ton. Ship plates have jumped 
from £5 17s. 6d. to £6 5s. per ton. This is an indication that 
orders for plates have lately been coming to hand in considerable 
bulk. Heavy steel castings and forgings are in better demand, and 
satisfactory business is being done in tin bars, steel sleepers, chilled 
iron castings, and hoops. 

Shipbuilders and engineers are already busy on several new 
orders recently pate including a large cruiser for Russia. 
Other orders are expected, 

Shipping is fairly employed at West Coast ports, The exports 
of pig iron last week reached 6065 tons of iron, and 10,637 tons of 
steel, a total of 16,702 tons, in comparison with 17,469 tons in the 
corresponding week of last year, an increase of 769 tons, The 
total exports for the year have reached 604,395 tons, being 43,832 
tons in excess of those of the corresponding week of !ast year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE condition of the coal trade in the South Yorkshire dis- 
trict is fairly satisfactory, with an encouraging outlook in view of 
the iron, steel, and heavy industries generally improving. The 

its in nearly all directions are working well, a large tonnage 

ing brought to bank and a ready market found for it. For 
house coal, the demand, in spite of the genial weather which is 
sti]l maintained, is somewhat above the average at this season 
of the year. London and the South are increasing their require- 
ments, and more business is also doing with the Eastern Counties 
markets. Silkstone, in the best qualities, is quoted up to 12s. 6d. 
per ton, secondary sorts being from Is. to ls. 6d. less; Barnsley 
house, in certain qualities, makes up to 10s. 6d. per ton, but the 
general price is from 8s. 6d. to 93, 6d. per ton. Merchants, in 
the local markets, give their quotations as covering this month, 
the expectation being that values will rise in October. 

For steam coal there is an active demand for the Baltic ports, 
the season for that market being now well advanced. At several 
of the steam coal pits prices have been raised 3d. to 6d. per 
ton, which the — hold was not quite justified. Supplies 
are being heavily delivered under contract for locomotive pur- 

es at 8s, to 8s. 3d. per ton. The same quality of coal, bought 
in the open market, makes about 3d. per ton more, the advance 
being rigidly insisted upon. In addition to the coal now being 
sent to the Humber ports, several collieries are sending con- 
siderable consignments to the Mersey. The steam fishing fleets 
continue to take good tonnages. 

In slack and smudge for steam generating purposes, the 
principal market—the Lancashire cotton mills—maintains its brisk 
demand, while the increasing output of its by-products—coke ovens 
—ensures activity in coking slack and smudge. The coke trade 
itself is very. satisfactory, stock being low, notwithstanding the 
large make. The weight sent to North Lincolnshire and Derby- 
shire is fully maintained, the demand on account of the iron trade 
having materially advanced. Unwashed smelting coke is now at 
lls. 6d, to 12s, per ton, good washed coke fetching 13s, to 13s, 6d. 
per ton at the ovens. The call from gas ——— and corporation 
gas departments is increasing, and likely to be greater during next 
month, All round, indeed, there is very little to complain of in 
the colliery districts of South Yorkshire. 

The iron and steel trades are steadily improving. With the 
reports of heavy United States and German requirements there is 
an improved feeling in the local markets. The advanced rates for 
iron are fully sustained, and considerable buying is taking place 
on forward account. The steel manufacturers are exceptionally 
well off ia certain classes of their material, although complaints 
are heard both in regard to the finished iron and steel trade, that 
the advanced cost of raw materials is not compensated for by 
higher prices for the products. In military material there is good 
work doing on Government orders for projectiles; but in respect 
of armour plates the plantis nothing like well employed in all the 
establishments which devote themselves to this important depart- 
ment. Railway material is being more freely ordered, both in the 
Sheffield and Rotherham districts. Heavy forgings and castings 
are also being produced to a considerable extent. In electrical 
specialities and colliery appliances there is gratifying activity. 
The enormous development of colliery enterprise is certain to 
keep the latter branch of local business in a satisfactory condition 
during the year at least. 

Current quotations for iron all show an advance. West Coast 
hematites are now at 67s. 6d. to 68s. per ton, less 24 per cent.; 
East Coast ditto, 63s, to 64s, 6d. net.; Lincolnshire forge, Nos. 4 
and 5, 47s. per ton; Lincolnshire foundry, No. 3, 50s. per ton; 











the South African War. : 
The Australian market has been rather disappointing in certain 
coods for months, but some better orders are now coming to hand. 
nerally, the cutlery trade is capable of much improvement, but 
things are more encouraging. Even South Africa exhibits signs 
of the long-looked-for revival. 

The great event of the week is the meeting of the Iron and Steel 
Institute. A very elaborate programme had been arranged for the 
members, whose attendance formed a ‘‘record” in the history 
of the Institnte. There are facilities offered, to an extent we do 
not remember to have been paralleled, to see industrial Sheffield 
in all its varied developments, and the social and recreative side, 
in functions and excursions, has been most generously catered for. 
The visit, the first the Institute has paid ‘‘Steelopolis,” has caused 
much gratification to the whole community. 








NORTH OF ENGLAND. 
(From our own Oorrespondent.) 

Quite a ‘* boom ” in trade generally is reported this week in the 
iron and steel industries of this district, and the general impres- 
sion is that a period of prosperity has been entered upon. A very 
large business has been done during the last few days, especially 
in pig iron, and producers have felt justified in making substantial 
advances in prices—in fact, Cleveland pig iron has risen ls. 6d. 
per ton and hematite 3s. 6d. since last week, and, compared with 
the figures ruling in July, which were the lowest reported since 
the collapse of the ‘‘corner,” Cleveland iron has risen 5s., and 
hematite 8s. 6d. Prices are now equal to what were reported in 
May, but whereas the 50s. for No. 3 in that month was brought 
about by speculative operations, the 50s. now is due to an increase 
of sound business, and prices of makers’ iron are rising in- 
dependently of warrants ; indeed, they are now the higher, which 
is a circumstance that has not been reported for a very long 


riod. 
Peal Cleveland pig iron prices have been raised this week, and 
roducers have excellent order books, large contracts having 
mn secured by them during the last few days. For No. 3 
G.M.B. the quotation is 50s. for prompt f.o.b. delivery, and that 
has been realised for large quantities, For next half-year 51s. has 
been obtained. Cleveland warrants have touched 50s. cash sellers. 
The holders are not keen to sell, as they apparently believe it will 
be better to hold, and that tends to strengthen the position of 
makers. If the holders of the 600,000 tons of warrants were bent 
upon selling, prices of makers’ iron would not be as firm as they 
are. No. 1 Cleveland is at 51s. 9d., No. 4 fouadry at 48s. 6d., 
No. 4 forge at 46s. 6d., mottled at 45s., and white at 44s, 6d., all 
for early delivery. There has been even a larger advance this 
week in the prices of the lower qualities of Cleveland pig iron than 
in No. 3. 

The producers of hematite pig iron are now finding the situation 
very much more favourable for them. They have, unuoubtedly, 
had a very bad time since 1902, and it has been a hard fight for 
them to make ends meet. Certainly they have not done anything 
like as well as the producers of ordinary Cleveland pig iron. 
In ordinary circumstances mixed numbers of East Coast hematite 
pig iron are more than 10s. per ton above No. 3 Cleveland pig 
iron, but there has not been so much difference as that for the 
last three years ; indeed, in the first half of this year it was only 
between 3s. and 4s. per ton. Now, however, the old difference 
has been more than re-established, and makers look forward to 
enjoying a good time. Everything is in favour of that. Most 
consumers of East Coast hematite pig iron, and especially the 
plate and angle makers, are exceedingly well supplied with orders, 
in fact they are in a position in some cases to refuse contracts 
on the score that they have plenty of work on hand. The 
probability of orders continuing numerous is very favourable, 
and the consumers must buy from the producers because there 
is no stock in the public warrant stores on which to draw. The 
inquiry is very animated, and among the inquiries are some 
from America, one being for 30,000 tons for delivery over the 
first half of next year. 

In July mixed numbers of East Coast hematite pig iron could 
readily be got at 53s. per ton ; a week ago 57s. 6d. was the figure, 
and now buyers will readily give 60s. ; indeed, they bought freely 
at thatin the early part of the week, and now 6ls. 6d. is generally 
quoted for prompt delivery and 62s. 6d. for the first quarter of 
next year, and they are not keen to sell at that in face of a rising 
market, but consumers are very anxious to buy. No, 4 is at 56s. 
for prompt delivery. TheSpanish mine-owners have lost no time 
in advancing their prices, and Rubio ore, which last month could 
be got at 15s. 6d. c.i.f. Tees, is now at 17s. 6d. prompt and 18s. 
for delivery early next year. 

It is satisfactory to note increased exports of pig iron from the 
Cleveland district, the shipments in September being the best for 
over a year. The demand from abroad has materially increased, 
and is now considerably above the average, but the rapid rise in 
prices has rather checked the deliveries to Scotland and Wales. 
Up to 27th September the total exports of pig iron were 84,882 
tons, as compared with 77,710 tons last month, 73,372 tons in Sep- 
tember, 1904, and 81,252 tons in September, 1903, all to 27th. 

The stock of Cleveland pig iron in Connal’s public stores has not 
ceased to increase yet, though trade is undoubtedly so much 
improved, but it is fair to expect that it will soon commence to 
decrease, for, with makers’ iron dearer than warrants, it can 
hardly be profitable to send the iron into the public stores, and it 
must soon be wanted for consumption. The upward movement 
will be accelerated directly Connal’s have to report reductions in 
their stock. Any increase now is in the stock of No. 3 only. On 
27th the quantity of Cleveland iron held by them was 602,225 tons, 
an increase for September of 30,544 tons. Of this stock, 541,999 
tons were of No. 3 quality, 59,226 tons of No, 4 quality, and 1000 
tons of iron not deliverable as standard iron. 

The manufactured iron and steel industries are becoming 
steadily more active, and in most branches they have not been so 
well off for three years at least as they are at present. This can 
readily be credited when they are refusing orders, because they 
have as much work now booked as they can well undertake. The 
advances which hava been again declared in prices in several 
branches have not choked off the buyers, who recognise that the 
time has now come to purchase, and holding off means more to pay. 
It will be remembered that the plate manufacturers kept prices 
stationary trom January till about three weeks ago, when they 
raised the price of steel plates 2s. 6d. per ton. This rather sur- 
prised consumers, as they were expecting a larger rise. There has 
been heavy buying since, and manufacturers have added 5s. to 
their quotations, and manufacturers in other branches have 
followed the example. Quotations now are :—Steel ship plates, 
£6 5s.; steel boiler plates, £7 ; iron ship plates, £6 10s.; steel ship 
angles, £5 17s. 6d.; iron ship angles, £6 12s, 6d.; packing 
iron, £5 5s.; steel engineering angles, £6 2s. 6d.; steel 
joists, £5 15s.; and iron ship rivets, £7 10s, all less 24 
per cent. f.o.t. Scotch plate makers have this week advanced 
their prices 10s. per ton, but that only brings them up 
to the figures ruling here. The advance declared in bars 4 
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fortnight ago has been firmly adhered to, and iron bars are at 
£6 10s., with £6 7s. 6d. for steel bars, both less 2 per cent. f.o.t. 
For sheets, both black and galvanised, there is a very good demand, 
Rail manufacturers are well supplied with orders, but do not 
advance their quotations, their prices moved up some time ago. 
Heavy steel rails are at £5 5s.; cast iron railway chairs are at 
£3 123, 6d.; and steel railway sleepers at £6 5s., all net at works. 
lt is expected that Messrs. Dorman, Long and Co. will get their 
Britannia Steel Works, Middlesbrough, in operation within the 
next few days, after a strike of nearly eighteen weeks, The repre- 
sentatives of the men have been this week going through the 
works with the representatives of the employers, and fixing the 
wages to be paid for each class of work. 

‘The activity in shipbuilding is maintained, and it is the chief 
reason for the strong rise in the prices of plates and angles. Ship- 
building yards in this district have, as a rule, never been so busy 
since 1901 as they are now, and they are likely to continue as 
briskly employed for the greater part of the next twelve months. 
Of course, with the increase in the cost of materials, higher prices 
have to be quoted for new vessels. One of the leading Lees-side 
shipowning firms, Messrs. Constantine, Pickering and Co., of 
Middlesbrough, have placed orders for three large steamers with 
Middlesbrough and Stockton builders, ‘This will make five which 
they have ordered this year. The number of steamers laid up has 
been reduced. It is reported that the demand of the Boiler- 
makers’ and Shipbuilders’ Society for an advance to their members 
working in East Coast shipyards has been dropped, and that the 
executive of the Society has issued a circular advising the 
members not to press the demand at present. It is true that there 
is a good deal more work at the yards, but it bas been taken at 
very low prices, 

In the East Cleveland ironstone mining district, owing to the 
drought, the Cleveland Water Company has given notice to the 
proprietors of the mines and other industrial concerns that their 
supply of water will be cut down to half. This has been 
threatened for months, and most mineowners will utilise the water 
that is pumped out of the workings. 

The coal trade is improving yet, good orders having been secured 
from abroad, and prospects of more are encouraging. The better 
demand has led to higher prices, best steam coals having risen to 
9s. 6d. per ton f.o.b , seconds to 8s. 6d., and smalls to 5s. td., while 
best gas coals are up to 83. 9d., and seconds to 8s, 3d. Coking 
coals have got up to 83. 9d. per ton. A large quantity—200,000 
tons—has been bought by the Altos Hornos Company, in Spain. 
Of that, 160,000 tons will be supplied from this district, and the 
rest from Westphalia. It is curious to note that while Uleveland 
pig iron has risen 53. per ton, and East Coast hematite 8s. 6d., 
there has been no improvement in the quotations for furnace coke, 
these having been stationary at 15s. 6d. per ton for medium 
‘jualities delivered at Middlesbrough furnaces. Almost invariably 
1a times past coke has risen in sympathy with pig iron, and the 
present situation is unique for coke manufacturers. The fact is 
that too much coke is being produced, and the pressure to sell 
prevents prices rising. Some ovens are, however, being stopped, 
and it is probable that more will be required at the ironworks, so 
that an advance may be brought about before long. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE improvement in the iron and steel trades becomes more 
decided, and a Jarge business is being done. Makers of pig iron 
are reported to have made heavy sales for home consumption, a 
considerable quantity of the iron being for English consumers. 
Good sales are also reported to have been made for shipment 
abroad, to the Mediterranean, the Continent, and some of our 
Colonies. There is a general improvement in values of raw iron, 
and manufacturers of tinished iron and steel will be obliged pre- 
sently to raise their prices. 

The Glasgow pig iron market was closed on Monday, which was 
a general holiday in the city. On its re-opening on Tuesday 
there was a brisk demand for iron, and prices had an upward 
tendency. 

Business has been done in Cleveland iron at 493. 8d. to 50s. 
cash, and 50s. to 50s. 3d. one month, with considerably higher 
prices for future delivery. Scotch warrants are quoted 54s., but 
with little or no business doing. 

There is a strong demand for hematite pig iron, and Cumber- 
land hematite has been done at 63s. for delivery in ten days and 
one month. 

‘Towards the end of last week Scotch makers’ prices of hematite 
were further advanced, tht rise in one week being 2s., from 62s. to 
64s., for delivery at the West of Scotland steel works. During the 
last day or two, however, makers have been most reluctant to 
quote any rate whatever, so full are their orders, and the expecta- 
tion is that we may yet go considerably higher prices for 
hematite. 

Prices of Scotch makers’ ordinary iron have also been advanc- 
ing. Less than a week ago the rates were pretty generally 
raised 6d. to ls., and a further advance has since taken place. 
G.M.B., No. 1, is quoted at Glasgow 56s.; No. 3, 53s. 6d.; 
Carnbroe, No, 1, 57s.; No. 3, 54s.; Clyde, No. 1, 60s. 6d.; No. 3, 
55s.; Gartsherrie and Calder, Nos. 1, 61s.; Nos. 3, 55s, 6d.; 
Summerlee, No. 1, 6ls.; No. 3, 56s.; Langloan No. 1, 60s.; No. 3, 
54s. 6d.; Coltness, No. 1, 68s. 6d.; No. 3, 56s.; Glengarnock, at 
Ardrossan, No, 1, 503. 6d.; No. 3, 54s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 56s.; No. 3, 53s, 6d.; Dalmellington, at Ayr, 
No. 1, 57s. 6d.; No. 3, 52s. 6d.; Shotts, at Leith, No. 1, 6ls.; 
No. 3, 55s, 6d.; Carron, at Grangemouth, No. 1, 59s.; No. 3, 54s. 
per ton. 

There are 86 furnaces in blast in Scotland, as compared with 85 
at this time last year, and of the total 44 are making hematite, 
36 ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6091 tons, compared with 3629 in the corresponding 
week of last year, showing an increase of 2462 tons. The aggre- 
gate shipments since the beginning of the year are 213,567 tons, 
being 15,585 tons more than in the same period of 1904. 

The arrivals of Middlesbrough pig iron at Grangemouth in the 
past week reached 11,598 tons, being 2526 tons more than in the 
corresponding week. 

It is not unlikely that we shall ere long see much better exports 
of Scotch iron. The demand in the last few days has been very 
good, It appears that Australia is likely to take substantial 
supplies, and the inquiries on behalf of Canada are also very 
promising. 

Makers of finished iron have been somewhat reticent as to the 
state of business. No doubt they have had so far no such good 
experience as the steelmakers ; but there appears to be an early 
prospect of improving business both on home and export account. 

There is increasing activity in the steel trade. Since the question 
of wages was arranged there has been quite a rush of orders, and 
these are for a variety of material. The prices have, in con- 
sequence, been advancing further, and most finds of material are 
up a further 2s, 6d. per ton. Considerable orders for steel have 
been fixed for Canada, and it is reported that there are heavy 
orders still to come from that quarter. 

Makers now quote ship plates £6 7s. 6d.; boiler plates for marine 
work, £6 17s, 6d.; angles, £6; and bars, £7 per ton. These rates 
are from 10s, to 15s. per ton above those current at the beginning 
of the year. The prices quoted, it should be explained, are 
minimum ones for common work, and are all subject to the usual 
5 per cent. discount. 

Owing to the increased price of raw material, a circular has been 
issued by the Scotch Nailmakers’ Association, intimating an 
advance of 5s. per ton on the prices of all kinds of steel nails. 

While the steel trade is experiencing more activity than any 





other branch, there is hardly any department of manufacture that 
is not feeling the effects of the present movement towards higher 
prices and increasing orders. ‘There is a feeling now becoming 
pretty general that the upward course of values will call out orders 
from a great variety of sources ; and, indeed, this is really what is 
taking place. So long as the market was quiet, and prices low, it was 
felt that contracts might be entered into with deliberation, or 
deferred till a future time, but work is now being called out from 
many quarters under the apprehension that if it is not placed now 
it may involve increased expenditure later. 

There has not been much business doing on ‘Change so far in 
the warrants of standard foundry pig iron, but the prices have 
nevertheless been moving up insympathy with makers’ quotations. 
Sellers are now quoting 49s, per ton, which is 2s, above the rate 
current about ten days ago. 

It is rumoured that the Scotch railways are likely to under- 
take without delay the construction of considerable additions to 
theif rolling stock, most, if not the whole of the work, to te 
undertaken in their own shops, With reference to the produc- 
tions of engines, it is understood that, in view of possible aevelop- 
ments in connection with electric haulage, the directors are likely 
to proceea with some caution. 

There are, it is gratifying to note, some signs of an approaching 
improvement in the coal trade. The past week’s coal shipments 
from the Scottish ports were 15,000 tons better than in the pre- 
ceding week, and fully 30,000 tons above that of the correspond- 
ing week of last year. At the same time a sudden extra demand 
has sprung up for shipments to the Baltic and other continental 
ports, which is causing an advance in freights, and is not unlikely 
to affect the trade generally in a favourable manner. The iniand 
consumption of coal is increasing very materially. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


SINcE my despatch last week a Danish railway coal contract has 
been placed in Cardiff. It was not of much importance, only 
15,000 tons, and was divided between Messrs. Heynon, Pyman 
Watson and Owen, of London and Cardiff. Some little interest 
has been aroused in the matter of Russian orders. One—the first, 
it is hoped—of 60,000 tons is to be supplied by October 15th, 
delivered at Cronstadt. The price is stated to be a point better 
for sellers, but details are lacking, and, as remarked on 'Change, 
the quantity of coal now on sidings and in ‘‘ Bay ” is so large that 
it will need much larger orders to improve:the market. Early in 
October Italian shipments will begin, and this will give more 
animation to business, In some collieries of late half a week has 
been about the average working. 

Mid-week it was reported in Cardiff that a better tone prevailed, 
and that something lke orders for 100,000 tons had been placed, 
giving firmness to quotations generally. These orders are not 
altogether Russian, though the principal are stated to be ‘‘ from 
Russian sources.” Freights are now beginning to look up, and 


{ steamers are being taken up at rates ranging between 7s. and 7s. 6d. 


Seven were taken upon Tuesday. At the beginning of the week 
the clearances from Cardiff ports were very small. This is now 
altered. On Tuesday twenty-two steamers were despatched with 
a total of 52,000 tons, Genoa figuring well. 

Closing prices this week, Cardiff, were as follows :—Best steam, 
12s, 9d. to 13s.; best seconds, lls. 6d. to lls. 9d.; drys, lls. to 
lls. 3d.; best small, 8s, to 8s, 6d.; best ordinaries, 7s. 6d. to 7s. 9d.; 
seconds, 7s. to 7s. 6d.; inferiors, from 6s. 6d. Monmouthshire 
semi-bituminous: Best large, lls. 9d. to 12s ; best ordinaries, 
lls, to lls. 6d.; seconds, 10s, 6d. to 103. 9d. House coal, firm ; 
best, 15s. 6d. to 16s.; best ordinaries, 13s. to 14s.; seconds, 10s. 6d. 
tolls. This includes various kinds. No. 3 Rhondda, 13s, 6d. to 
13s. 9d; brush, lls. 6d. to 11s. 9d.; small, 9s. 9d.; No. 2 Rhondda, 
9s. 9d. to 10s.; through, 8s. 6d. to 8s. 9d.; small, 7s. 6d. to 7s. 9d. 
Patent fuel, 13s. 6d.; pitwood, 3d. easier, 19s. 3d. to 19s. 6d.; 
coke, 16s. to 21s. 6d. 

A favourable indication of the future outlook was given, during 
the course of business, by the hesitation of sellers to book forward 
at present quotations. A fair degree of steadiness has begun to 
be shown at Swansea, which would increase with more tonnage 
coming in from the Baltic ports, the upper one in particular. 

On ’Change, Swansea, at the beginning of the week it was stated 
that the business of the pi ing week had been the best 
experienced. The shipments of coal were 76,552 tons, and of 
patent fuel 13,245 tons. France took 25,622 tons coal, Italy 
12,695 tons, Cape Town 3070 tons, Roumania 5440 tons, Canada 
3850 tons. 

A recent writer in a London journal commeuts on the superiority 
of Welsh anthracite to that of any other country, and predicts a 
large use in America, Last week America took only 1850 tons, 

So far there is little moving out of the ordinary rut, and nothing 
said about syndicates, though it is expected that general develop- 
ments are going on. Prices are somewhat stationary :—Steam 
remains at 12s.; seconds, at 10s,; and No. 3 Rhondda, 13s. 6d. to 
14s.; best malting anthracite is quoted at 19s.; seconds, 16s.; big 
vein, lls. 9d. to 12s.; red vein, 9s. to 9s. 3d.; cobbles, 14s.; nuts, 
16s. to 17s. 6d.; peas, 1ls.; rubbly culm, 5s. to 5s. 3d.; and duff, 
3s. 9d. to 4s, Patent fuel is quoted at lls. 6d. Fixtures are being 
made to Cronstadt at 8s. 

At Newport, Mon., the tone is more expectant ; a condition of 
hopefulness prevails, Pyman Watson had a fixture for Cronstadt, 
7s. 6d.; Evans and Reid, 7s. 3d. for same place mid-week. 

One has been reminded of old labour disputes, and conflicts 
between colliers and police, by recent doings at the Glynea 
Colliery, Llwynhendy, Llanelly district, which has been on strike 
for several months. Oa Monday evening there was a good deal 
of riotous action, which the police had to quell. In these days 
of arbitration and sober guidance of miners’ leaders, it seems 
remarkable how the men have got out of control. The outlook 
generally in the labour market is favourable, and few believe 
that trouble is brewing. The chief opinion heard is that in the 
coming wages arrangement the men will strongly contend for 
the retention of a minimum, and will resist lower figures. 
degree of depression prevails in the Garw Valley, and a deputa- 
tion has been arranged to wait on Sir William T. Lewis to inter- 
vene in the ‘‘ international” colliery dispute. 

Heavy rails and billets continue to keep up a tolerable degree of 
activity at the principal works. I noticed last week, on the 
Rbymney Railway, a fine sample of the latter going to some of the 
Monmouthshire works. drag, ey of heavy section rails for 
the Great Western continue. It is also notified that a large order 
for steel sleepers for South Africa has come to hand, and will give 
steady employment at Dowlais, Furnaces in several quarters are 
being worked up to full power. An improved type of wagon for 
conveyance of rails to port is also engaging attention. Iron ore is 
coming in freely. Blaenavon received 2290 tons last week, and with 
a large consignment to Ebbw Vale from Bilbao was received a quan- 
tity of pig iron. Steel billets amounting to 1296 tons have come 
from New York to Newport, and increased despatches of billets 
from Newport are being made to Sydney. 

On ’Change, Swansea, this week, the usual clear indication of 
the trend of business was given in iron, steel, and tin-plate. Most 
curiously there was again an entire absence of Scotch quotations. 
In pig iron an advance has taken place during the past week of 
2s. in hematites, and is. 9d. in Middlesbrough pig. East Coast 
hematites continue in great favour. Siemens and Bessemer tin 
bars are well maintained in price, but this affects and limits fresh 
business in tin-plate. Good orders are, however, held until the 
end of the year. Metal markets are reported as looking up; 
advances in spelter and in copper. Those in the first are certain 
to affect quotations in galvanised iron. 

Latest quotations Swansea are as follows :—Pig iron: Middles- 
brough No, 3, 49s, 10d.; hematite warrants, mixed numbers, 





Cumberland, 63s. f.o.b, Welsh merchant bars, £6 5s. to £6 7s, 6q.- 
sheet iron and steel sheets, £7 15s. to £7 17s. 6d.; Bessemer steo| 
tin-plate bars, £4 8s, 6d.; Siemens best, £4 10s.; steel rails, heavy 
£5 10s. to £5 12s. 6d.; light, £6 10s. to £6 123. 6d. Tin-plates; 
Bessemer steel coke, 12s, 3d. to 12s, 6d.; Siemens coke finish, 
12s. 6d. to 12s, 9d.; big sheets for galvanising, 6ft. by 8ft. by 30g 2 
per ton, £8 12s, 6d. to £8 15s,; finished black plates, £8 ‘15s, to 
£8 17s, 6d. Block tin is quoted at £146 17s. 6d.; spelter at £27. 
lead, £14 7s. 6d.; copper, Chili bars, £70 12s, 6d.; iron ore, 15s, 3q. 
to 15s. 6d. Almeria is quoted at this, with a basis of 50 per cent, 
iron ; Rubio, 14s. 9d. to 15s. 6d. : 

Delayed tonnage affected shipments of tin-plates last week, 
Received from works, 73,381 boxes; shipped, 39,554 boxes: pre- 
sent stock, 199,186 boxes. 

Loadings, so far, are not promising ; oil tin business slack, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 21st, ~ 

THE United States Steel Corporation concluded a deal on 
Monday for 25,000 tons of Bessemer iron for immediate deliver 
and there are negotiations in hand for between 20,000 and 40 
tons for October delivery. One after another of the larger furnace 
interests are withdrawing from the market because they have sold 
everything they can make for four months to come. Several rail. 
road companies are in the market for structural steel, among which 
may be mentioned the Pennsylvania, the New York Central, the 
New Haven Road, the Santa Fé, and the Illinois Central. These 
companies have placed large orders for structural material, and a 
good deal of it cannot be delivered until next year. Bridge. 
building operations are being prosecuted with phenomenal vigour 
because of the necessities of railroads for stronger bridges, 

There is increased activity in all kinds of pig iron, and two 
Pennsylvania companies have withdrawn from the market this 
week, as they are unable to accept additional orders. Forge iron 
has advanced 50 cents for delivery within sixty days. The 
Warwick Iron Company has taken orders within a few days for 
16,000 tons, and locked its office door. There are inquiries for 
large lots of —- iron, and prices have been advanced from 2} 
to 60 cents. Five thousand tons of open-hearth steel! billets were 
sold on Monday by eastern plants at 27-50dollars. Tin-plates 
have been offered recently at low prices, as much as 20 to 25 cents 
under the official price, and large orders have been_taken at this 
reduction which will lead to a resumption of full capacity about 
October Ist. The total sales of steel rails made during the past 
five days foot up 70,000 tons, and there are negotiations in hand 
for 50,000 tons oe the Lake Shore Road to be delivered next year, 

The Carnegie Steel Company has been obliged to enter upon 
the construction of sixteen open-hearth furnaces, a finishing mill, 
and a blooming mill at the Homestead Steel Works. These 
properties will cover a stretch of land half a mile along the 
Monongahela River, and 150ft. wide. These works were projected 
three years ago, but the project was postponed from time to 
time. The New York Central has placed a very heavy order for 
steel rails for next year’s delivery, understood to be 160,000 tons, 

The copper situation is not so satisfactory. Imports have been 
heavy, and there are signs of weakness. This month 2100 tons of 
Chili bars have been imported from Europe, and 1000 tons are ex- 
ported daily. The September importation of copper from all 
sources will amount to between 8000 tons and 10,000 tons. During 
the first seventeen days of September 10,283 tons were exported, 
There is a falling off of exports of copper to the Far Fast. 
The official price of copper a week ago was 16) cents delivered in 
thirty days. This price has been withdrawn, and no official price 
has been fixed. There is considerable mystery surrounding the 
copper situation. Pig leadis firm at 4-85 in 50-ton lots, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is better, and for forward shipments prices 
rule firm. House coal in moderate demand. e quantity of coal 
shipped for the week ending September 23rd was 56,205 tons ; 
foreign, 37,037 tons ; coastwise, 19,228 tons, The imports for the 
week ending September 25th were :—Iron ore, 11,780 tons; pig 
iron, 716 tons; iron pyrites, 1243 tons; steel bars, 4190 tons ; 
scrap, 357 tons; cement, 265 tons ; pitwood, 5420 loads. 

Coal :—Best steam, Ils. 6d. to lis. 9d.; seconds, 10s, 3d, to 
10s. 6d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 8s,; 
colliery small, 7s. 6d. to7s. 9d.; smiths’ coal, 9s. Pig iron:—Hema- 
tite warrants, 63s. 3d. f.o.b. Cumberland ; Middlesbrough No, 3, 
49s. 104d. prompt. Iron ore:—Rubio, 16s. 6d. Steel:—Rails, 
heavy sections, £5 10s. to £5 12s. 6d.; rails, light ditto, £6 10s. to 
£6 12s. 6d. f.o.b.; Bessemer steel tin-plate bars, £4 7s, 6d. to 
£4 8s. 6d.; Siemens steel tin-plate bars, £4 8s. to £4 10s., all 
delivered in the district, cash. Tin-plates: Bessemer steel, coke, 
12s, 3d. to 12s. 6d.; Siemens, coke finish, 12s, 6d. to 12s. 9d. 
Pitwood, 19s. 6d. ex ship. London Exchange telegrams :— 
Copper, £70 7s. 6d. to £70 10s.; Straits tin, £146 10s, to 
£146 15s. Freights steady ; rates unchanged. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. W. H. Roy aNnp Co. have commenced business at 
Tower-chambers, 30, Spring-gardens, Manchester, with water cool- 
ing as a speciality. 

THE Wellman-Seaver-Morgan Company informs us that arrange- 
ments have recently been completed in America for the formation 
of a separate English company to take over this company’s patents 
and entire business in se and the British Empire. The new 
company will be entitled ‘‘‘The Wellman-Seaver-Morgan Company, 
Limited,” with offices at 47, Victoria-street, London, S.W. Mr. 
S. T. Wellman has consented to become chairman, and Mr. 
Benjamin W. Head will be managing director. 

Tue fifty by-product ovens built by Mr. Evence Coppée, of 
Queen Anne’s-chambers, Tothill-street, London, at Messrs, Guest, 
Keen and Nettlefolds, Cwmbrian Colliery, were started the 
week before last. The connection of the ovens to the b -product 
recovery plant was made in a very short time, without any 
trouble or mishap, and the ovens are, we understand, now in good 
working order, and properly regulated. The same firm will 
shortly start 120 ovens at Messrs, Boleckow, Vaughan and Co., 
Dean and Chapter Colliery. 








'THE ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.— 
We are informed that the classes for instruction in ag ge and 
levelling will commence on Thursday, October 5th, and will be 
given at 3, Burgh Quay, Howth. The usual meetings will also con- 
tinue to be held in the Royal College of Science, Dublin. The 
following is a list of the papers that will be read :—October 2nd, 
demonstration by the Rev. W. F, A. Ellison, M.A., B.D., on 
‘“‘ Grinding and Polishing Glass Specul for Reflecting — ; 
October 16th, paper, ‘‘ Workman’s Compensation Act, 1897, by 
J. Holliday, M.I. Mech. E., Assoc. M. Inst. C.E.; October 23rd, 
paper, ‘' Photographic Enlarging,” by V. E. Smyth ; November 6tb, 

per by Th. Watson, Assoc. M. Inst. C.E., on the ‘‘ Economic 

ealing with Waste ;” November 20th, paper, ** Photography in 
the Zoo,” by D, H. Leonard ; November 27th, paper, illustrated, 
on the ‘Construction of the Manchester Ship Canal,” by R. ), 
Timmins, A.M.1.E.E.; December 11th, paper on “The Law of 
Contracts,” by A. P. Rynd, B.L, ; 
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NOTES FROM GERMANY. 


(From our own Correspondent.) 

Tye autumn trade promises to be active in the Rhenish-West- 
phalian iron industry. All the large establishments are briskly 
occupied, and have orders on their books that will secure employ- 
ment till far into the next quarter. The satisfactory business in 
pig iron continues, demand and sales having been regular during 
the week, and prospects are favourabie regarding activity during 
the next few months, The tone all round is confident, consumers 
being inclined to place contracts freely up to end of January. 
Semi-finished steel meete with good request, and the mills are all 
in brisk employment. Inland quotations are the same as before, 
but, foreign demand having improved recently, the Steel Conven- 
tion has resolved upon a rise in the export quotations. Weakness 
prevails in the scrap iron trade, heavy lots being thrown on the 
market, with the result that quotations remain low and fluctuating. 
A falling off in the demand for girders and sectional iron has to 
be reported, but rails and general railway material, being well in- 
quired for, the mills can be kept going a In ship and boiler 
plates plenty of fresh work has been secured, and sheets, too, are 
in good call generally, but quotations are fluctuating. The large 
mills which produce their own semi-finished steel are fairly well 
off, but the pure rolling mills cannot realise more than what is 
required to cover the costs of production. 

The following are the Fg list prices per ton at works :— 
(jood forge quality, M. 56; iron for steel-making, M 58; spiegel- 
eisen, M. 67 to M. 69, free Siegen; basic, M. 58-50 to M. 59; 
foundry pig, No. 1, M. 66 to M. 67; No 3, M. 63 to M. 64, free at 
works ; raw bars, M.77-50; billets, M. 90; plates, M. 92-50, all in 
basic, Siemens- Martin quality realising M 5p.t. more; merchant bars 
in basic, M. 110; iron bars, M. 128 to M. 135; heavy plates, M. 112 
to M. 116; sheets, M. 114 to M.118; boiler plates in Siemens- 
Martin quality, M. 129 to M. 130; common boiler plates, M. 120 
to M. 125; wire rods, M. 125; drawn wire, M. 137-50 to 
M. 142-50 p.t. 

The annual report of the Siegerland Pig Iron Convention states 
that the business during 1904 was the most unfavourable since the 
syndicate was established. While in 1903 output was readily dis- 

ed of, a reduction in output of 35 per cent. me necessary 
in 1904, whereas in 1903 a 20 to 30 per cent. reduction had been 
found sufficient. Deliveries in pig iron in the Siegerland have 
remained about the same during the last three years, The united 
blast furnace works received orders for 311,901 t. in 1904, the 
prices for 1903 then still ruling. Total production of the Syndi- 
cate blast furnace works was 437,600 t., while deliveries and con- 
sumption of the works was 425,511 t. Since the beginning of the 
present year a marked improvement can be noticed, and employ- 
ment has increased. In the second quarter of the present year a 
large order was secured for America, and negotiations are still 
being carried on to obtain transmarine orders, but the Siegerland 
Syndicate does not care for foreign orders at unremunera- 
tive quotations so long as the Rhenish-Westphalian iron 
industry is strongly engaged, and a good customer. At a 
recent meeting the question. was discussed whether the 25 per 
cent. reduction in output of pig iron could not be done away with, 
as stocks are about one-half of what they were in the beginning of 
the year, representing a fortnight’s production only. A final 
decision in this matter will be passed next month. 

Last week’s market for semi-finished steel in the Siegerland was 
exceptionally lively. The sheet trade has met with a sudden 
change for the better, for while a few days ago M. 112 and less 
was accepted, buyers have to pay at least M. 115 p.t. now if they 
wish their order to be booked. ll the finished iron and hardware 
shops are reported in fair employment. 

The Luxemburg-Lorraine Pig Iron Convention is reported to 
have drop the reduction in output in consequence of the 
exceptionally lively demand and the large number of orders 
secured in the pig iron trade. 

In Silesia employment at the rolling mills is steadily increasing, 
and the finished ironworks are regularly occupied. Pig iron is in 
good request and shows much stiffness in price, 

The machine and construction sheps are well engaged, and having 
secured a fair number of orders, they wil] remain in a satisfactory 
condition during the next few months. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been for August of present year :— 
968,323 t., against 942,905 t. in July of present year. and against 
851,651 t. in August, 1904. In foundry pig, 168,755 t. were pro- 
duced, against 153,.576t. in 1904. Bessemer, 51,917 t, sgainst 
31,826 t.; basic, 634,608 t., against 539,031 t.; in forge pig, 
62,031 t., against 73,865 t.; and steel and spiegeleisen, 51,012 t., 
against 53,353 t. in 1904. 

Increasing demand was reported from the Rhenish-Westphalian 
coal market, and the tendency was firm both in engine and house 
coal. The blast-furnace works, but more especially the foundries, 
purchase heavily, and export progresses steadily. The Coal Con- 
vention’s business from January to August of the present year is 
stated to have been satisfactory. In briquettesa slight falling off 
ind d could be noticed during the week. 

The Silesian coal market is a trifle more quiet than previously, 
and deliveries in September are likely to be lower than those in 
August, Coke continues brisk as before, home and foreign con- 
sumption being regular and strong. 

In Austria-Hungary building materials, and, more particularly, 
girders, remain in good request, and if demand in other branches 
of the iron industry has been somewhat quiet, it certainly can be 
regarded as pretty satisfactory, for the orders booked secure 
employment to the shops for some time. The Wiener Neustadt 
locomotive factory has received contracts for ten locomotives from 
the Bulgarian Ministry. 

A comparatively good trade is done in coal on the Austro- 
Hungarian market; gasworks and cokeries buy freely, and the 
demand for house-fire purposes is increasing, so there may be more 
life stirring presently. Quotations are firm, but do not appear 
inclined to move upwards, 

Belgian ironmasters are doing a pretty active trade, and life 
generally has been increasing during the week, with the result 
that prices are tending upwards. 

Coal and coke are in healthy request in Belgium. 

The French iron trade is quiet. The steel works of Longwy 
state that, owing to the strike, five blast furnaces out of seven 
had to be put out. At Gouraincourt one blast furnace has been 
totaily destroyed by the strikers ; the rebuilding will, it is said, 
take about a year, and will cost nearly 100,000f. 

. The coal market in France is active, the demand for house coal 
improving perceptibly. 














Rattway Motor Coacn.—Last week a second and improved 
railway motor coach ordeved by the Alexandra—Newport and 
South Wales—Dock and Railway Company from the Glasgow 
Railway Engineering Company, Govan, was successfully put 
through a series of trials. The coach is similar in most 
essential respects to a first coach supplied by the same com- 
pany to the Alexandra Dock and Railway Company last year 
about this time, which has since done excellent service 
between Pontypridd and Caerphilly. Turned out of the 
carriage works of R. Y. Pickering and Co., Wishaw, who are 
responsible for the construction and fitting of the carriage portion, 
the new coach was run under steam over all conditions of grades 
and curves‘on the Coltness branch of the Caledonian Railway. 
Steam is generated in a locomotive type of boiler, with Drummond 
water tubes in the fire-box, while the lighting of both exterior 
signal and interior lamps is effected by electricity generated by a 
De Laval steam turbine coupled to a dynamo in the engine-driver’s 
compartment, this plant having been supplied by Greenwood and 
Batley, of Leeds, The accommodation of the new motor coach is 
luxurious, and the running under all conditions was satisfactory. 
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When an i tion is icated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 
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STEAM ENGINES AND BOILERS. 


22,576. October 20th, 1904.—IMPROVEMENTS IN AND RELATING 
TO MECHANISM OR GEAR FOR FACILITATING THE APPLICATION 
o¥ AUTOMATIC EXPANSION APPARATUS OR TRIP CUT-OFF GEAR 
TO REVERSING ENGINES, Isaac Storey and Sons, Limited, 
Empress Foundry, Empress-street, Cornbrook, Manchester, 
and Thomas Scott-King, M.I. Mech. E ;. 59, Mount Stuart- 
square, Docks, Cardiff. 

This invention consists of mechanism for working and control- 
ling the trip or other gear in reversing engines, which mechanism 
is reversed automatically when the link motion or equivalent 
device is reversed, so that the trip gear actuating the cut-off gear 
is automatically brought into the required position to ensure the 
engine being controlled in the running direction determined by 
the reversing gear. A single excentric and simple linkwork is 
used for working the automatic expansion apparatus. There are 
four figures. Fig. 1 shows a portion of a reversing engine with 
what the inventors call their ‘‘ Proell automatic expansion appa- 
ratus” combined therewith and the iink mechanism necessary. 
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Fig.t. 


In applying the ‘‘ Proell” automatic expansion apparatus A to 
reversing engines in the case of a single engine, a single excentric 
for working such expansion apparatus is used, which the inventors 
call the substitute-Proell-excentric. The main valve spindle s is 
worked, and either of the reversing excentrics brought into play, 
by means of a slotted reversing link, as is usual. In connection 
with the valve-rod s, an adjustable sleeve or boss s! is fitted, and 
formed in one with or connected with this sleeve or boss s! is a 
bracket or support s°, which has the motion imparted to it by the 
forward or backward excentric, whichever happens to be in gear. 
Centred or hung upon the bracket at the point d! is a pendent or 
riding link d, and at its opposite end d? this is attached to an 
excentric-rod ¢ in connection with the substitute-Proell-excentric. 
It will be seen that the top pin or centre d! of the riding link has 
the same motion as the main forward or backward excentric, 
whilst the lower end of the rider link about the point d! partakes 
of the motion due to the substitute-Proell excentric. The motion 
for working the automatic expansion apparatus is taken from the 
rider link by means of a small link g here are three points of 
attachment, viz, rider link stud d', link attachment g!, and 
excentric-rod connection d?. The link g is connected to the rider 
link d, jointed to a bell crank lever h, pivoted at A}, which is in 
turn connected up by a rod i to the shackle f of the hanging arm. 
—August 30th 1905, 


GAS TURBINES. 


13,352. June 28th, 1905.—impRoveD MgeTHop oF WoRKING Tor- 
BINES OPERATED BY THE COMBUSTION OF GASES, the Gas- 
motoren-Fabrik Deutz, of Koln-Deutz, Germany.—Date under 
International Convention, July 2nd, 1904. 

This invention relates to an improved method of working gas 
turbines, whereby a better utilisation of the heat resulting from 
the combustion of the gases is obtained, both as compared with 
the known method of combustion under uniform pressure and with 
that of working the turbine by means of explosions of combustible 
charges. There are two figures. Fig. 2 is a diagram of the com- 
bustion chamber. The combustion chamber B is provided at the 





N2 13,352. 


a 
z 
B 


Fig.2. 





== 





one end with a Laval nozzle D, and at the other end with a steam 
supply valve z and a valve y for the admission of combustible 
gaseous mixture. The steam and gaseous mixture are subject to 
the same degree of compression pressure behind the valves. 
Assuming that the chamber is filled with combustion gases, if 
steam be admitted into the chamber so as to maintain the pres- 
sure, the combustion gases will continue to pass off while the back 
part of the combustion chamber will be filled with steam. At the 
proper moment the steam supply is interrupted and in place 
thereof an explosive mixture is admitted through valve y, so that 
pressure is still maintained in the combustion chamber. The 
steam then occupies the front part and the mixture the 
back part of the combustion chamber. At about the time 
when the combustion gases have mostly been driven off the 
valve y is closed and the combustible charge is ignited by 
means of a suitable igniting device z and consequently the 





pressure rises. The steam then issues, with increased pressure 
through the nozzle D until, by the expansion of the contents 


of the combustion chamber, the pressure has again fallen. The 
above-desvribed action is then repeated. The method of working 
thus consists in alternately admitting into a combustion chamber, 
with Laval discharge nozzle, steam and compressed explosive 
mixture, and when the latter is ignited the explosive action 
causes the steam to be driven out under a correspondingly high 
pressure, such that the velocity of issue of the cooler intermediate 
medium, steam, is rendered more or less equal to that of the 
following hotter but partly expanded gases.— A uaust 30/h, 1905, 


INTERNAL COMBUSTION ENGINES. 


6197. March 23rd, 1905.—IMPROVEMENTS IN THE FEEDING oF 
PULVERISED LIQUID FUEL OR CARBURETTED AIR TO THE 
CYLINDERS OF INTERNAL COMBUSTION ENGINES, Thomas H. 
Gardner and Eiward Gardner, both of Bartun Hall Eagine 
Works, Patricroft, Manchester. 

This invention consists in an apparatus for feeding pulverised 
liquid fuel, which comprises a main air passage, into which the 
fuel is drawn past an automatic valve, and an air by-pass which 
communicates with one side of a piston or diaphragm, the other 
side of which is subjected to atmospheric pressure, the piston 
being employed to open the automatic valve. There are four 
figures. Fig.1 is a vertical section. The body or casing a contains 
a main tubular passage b, ), which is reduced in diameter at g, the 
middle point of its ength. A by-pass ¢, cis also formed in the 
casing. This by-j’.ss is crossed at the middle of its length by a 
cylinder d, which—e xcept for a piston—is open at the upper end 
to the atmosphere. The lower end of the cylinder is closed by the 
cap h. The interior of the cylinder d communicates with the 
interior of the by-pass c, ¢, the by-pass being carried through tbe 
cylinder. In the cylinder d works a light, thin piston ¢ with a 
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piston-rod f. The piston works easily within the cylinder d, and 
the piston-rod f works freely through a hole in the bottom wall of 
the passage }, ). The rod f has a conical upper end j, and just 
below this end jis a square portion s which works within a cylin- 
drical extension ¢ of a.casting 4. The end j of the spindle acts as 
a valve, the valve seat consisting of a shoulder ¢ formed on the 
casting &. /is a regulating valve screw which has a conical end w 
fitting a conical part in the casting ¢. An annular passage m is 
thus formed, and the liquid fuel is supplied to this annular space m 
by a port. The end z is put in communication with the motor 
cylinder, and the end y serves as an airinlet. When the screw / 
is turned by hand by the pin :, fuel can pass into the passage 6, } 
whenever the valve j is off its seat. On the suction stroke of the 
piston of the cylinder the pressure is reduced in the passage b, } 
below that of the atmosphere. The piston ¢ is therefore drawn 
downwards against the action of the spring 4, and draws with it 
the piston-rod f. Fuel is allowed to pass into the passage b. b by 
running down the flattened portions formed on the piston-rod at's. 
As the motor piston continues its suction stroke, there is a current 
of air induced through the passage b, b, which sweeps the fuel off 
the valve stem, and carries it away in the form of spray. The 
reduced throat g is formed on the passage /, ) to get an increased 
velocity of air at this point. Just before passing out of the 
apparatus at x, the stream of air and fuel in the passage /. b is met 
by a current of air issuing from the passage c, c.— A ugust 30th, 1905. 


RAILWAYS AND TRAMWAYS. 


21,362. October 5th, 1904.—IMPROVEMENTS IN AND RELATING TO 
THE WORKING OF SwitcH Points oF Raitways, Hugh A. 
Thomson, 2, Grantly-gardens, Shawlands, Glasgow. 

This invention relates to an improved and simplified construction 
and arrangement whereby the points and switches of railways may 
be securely held in position and safely and easily operated. There 
are twelve figures. Fig. 1 is a cross sectional elevation. Inside 
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the box a is mounted to turn on the spindle } the segmental 
toothed bevel wheel d gearing with the segmental toothed wheel e. 
To the bevel wheel d a lever handle / is fixed. On the rim of 
wheel d two toggle arms f and g of T-shape are securely recessed 
and fulerumed. The cross-piece of each of these toggle arms is of 
D-form to enable it to pass through two eyes cored on the wheel 
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rim, and to retain its fulerumed position within the circular 
cavity o. The other ends of the arms are fitted to slide in collars 
mand x pivoted in the casing. Round each arm fand g is fitted 
a spiral compression spring p and y. The bevel wheel ¢ forms part 
of a bell crank lever, to one end of which it is cast, the other end 
being attached to the pull rod of the points. For the purpose of 
- lubricating the spindle ) and teeth of wheels d and ¢, an aperture 
« is provided in the cover of the casing to communicate witha slot x 
which extends downwards to the spindle }.— August 30th, 1905, 


ROAD MOTOR VEHICLES. 


22,644. October 24th, 1904.—IMPROVEMENTS IN AND RELATING TO 
Motor Roap VEHICLES, Tom B. Browne, 342, King-street, Ham- 
mersmith, London, and Francis L. Martineau, 43, Westcroft- 
square, Hammersmith, London. 

This invention consists of improvements in motor road vehicles, 
and is illustrated in seven figuresin thespecification. Fig. 2 is a 
plan of the car. An engine of the horizontal type is used, having 
two cylinders A A oppositely arranged. The gear box B is con- 
nected up to the crank chamber A! of the engine by an extension 
piece C, which covers in the fly-wheel and clutch, so that the 
engine and gear box form one self-contained element. This ele- 
ment is arranged transversely to the frame X, so that the axles of 
the engine and gearing are parallel with the live driving axle D, 
carrying the road wheels Y, and is attached to the frame at three 
points, two of which are longitudinally-arranged pivots between 


Fig. 2 


two of the cylinders A and cross-members « of the frame X, and 
the third is any suitable form of attachment between the end of 
the gear box B and the adjacent side member of the frame. The 
form of attachment shown consists of a longitudinally-arranged 
pivot E‘. The driving axle D, which is of the live type, driven 
from the shaft of the gear box B by a single cbain F, has its dif- 
ferential c1: balance gear G arranged at one end, just within one 
of the side bearings. The axle D runs right through, and one of 
the primary wheels of the differential gear is coupled to the 
adjacent road wheel by being mounted on a sleeve, on which the 
road wheel is also mounted, the sleeve running loosely on the 
axle D. This sleeve, at the one end, and, for convenience in con- 
struction, a correspondingly enlarged part on the other end of 
the axle run in bearings. These bearings are not attached directly 
to the springs or carried by the frame, but are mounted in ‘‘ ball- 
baaes ” brackets, carried by springs, the outer surfaces of the 
bearings being formed as spheres which fit in spherically-shaped 
recesses in brackets, the object being to allow the axle to accom- 
modate itself to the movements of the springs.— August 30th, 1905. 


PROJECTILES. 


16,000. July 19th, 1904.—IMPROVEMENTS IN FUSES FOR PRO- 
JECTILES, Col. H. C. Seddon, late R.E., 25, Comeragh-road, 
West Kensington. 

The cbject of this invention is by an improvement in the fuse to 
prevent premature explosion of the projectile, and to renderit safe 
for transport. The base plate, which is provided with holes, is 
screwed into the base of the fuse so that it presses against the 
bottom of a cup-shaped piece of metal, ‘which in turn presses a 
pressure plate against an abutment in the fuse. The underside 
of the pressure plate is slightly cupped, and a washer to act asa 
gas check is inserted between it and the abutments. Beneath the 
pressure plate is a conical hole in the fuse, into which a conical 
stopper fits and is retained there by the pressure plate. The 
underside of the stopper is hollow to receive the tail of the firing 
pin, and so formed as to retain a series of balls in contact with the 
firing pin, a lip on it, and a plug screwed into the fuse. When the 
gun is fired the gas pressure passing through the holes in the base 
plate flattens down the cup beneath it, and so makes room for the 
pressure plate and conical stopper to move back, freeing the firing 
pin. As, however, the gas pressure acts on the pressure plate 
which holds theconical stopper in position until the projectile is 
not only clear of the muzzle of the gun but beyond it, a premature 
explosion in the bore becomes an impossibility. There are six 
figures. Fig. 1 is a longitudinal section of this fuse. A is the base 
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plug, B the conical stopper having a cupped end C. D is the 
pressure plate, E the gas check, F the pressure cup. The firing 
pellet G carries the centrifugal split ring H. The centrifugal 
balls I form a groove in the ball chamber plug K, having a set 
screw K! and the plug containing the detonating cap and 
powderchamber. The base plug A, which is screwed into the base 
of the fuse and secured by a set screw, is pierced with holes to 
allow the gas on discharge to pass through and act on the 
So cup F and pressure plate D, the holes being covered at 

th ends with suitable waterproof discs. The conical stopper B, 
which may b2 of manganese bronze, is ground true, so as to be 
perfectly water and gas proof. The cupped portion C, which is 
screwed into its front end after the stopper is in position, fits 
over the centrifugal balls I, causing them to grip the tail of the 
firing pellet without itself touching it. A convenient number of 
metal balls, which may be of manganese bronze or nickel steel, fit 
into the groove round the tail end of the firing pellet, which runs 
back through the ball chamber plug K into the ball chamber. 
These balls, so long as the conical stopper is held down, firmly 
grip the tail end of the firing pellet, preventing its forward move- 





ment ; but when the stopper, and with it the cup C, are no longer 
held in position, the pellet G becomes free to move forward on 
graze or impact by reason of the balls by their outward tendency 
causing the parts Band C to move backwards. The detonating 
cap and powder charge are contained in the screw plug L, which 
closes the front end of the fuse, and is secured by a securing 
screw L', The fuse is so constructed that no external force or 
jolting can in any way affect it, as the whole of its internal 
mechanism is firmly fixed until the gas pressure within the gun 
has not only acted, but ceased to act upon it. The gas pressure 
passing through the holes in the base plug of the fuse flattens 
} ban the copper pressure cup F, Say the minimum pressure in 
the guns with which the fuse will be used is six tons per square 
inch, this pressure cup would be made to withstand a pressure of 
five tons per square inch.—A ugust 30th, 1905, 


MISCELLANEOUS. 


18,174. August 22nd, 1904.—IMPROVEMENTS IN SPEED-CHANGING 
MecHANISM, The British Thomson - Houston Company, 
Limited, 83, Cannon-street, London, E.C 

This invention consists of two cc tric 8, gearing con- 
necting them, and two pulleys of variable diameters, oc ted by 
an endless belt, with means for varying the effective diameter of 
one pulley inversely as the other, and epicyclic gearing. There 
are six figures. Fig. 1 is a plan view of this variable speed 
mechanism. Ona suitable foundation 1 are secured two pillow 
blocks 2 and 3, in which is journalled a shaft 4. A sleeve 5 is 
rotatable on the shaft, and carries a circular concentric drum, by 
which power is applied to the sleeve, This drum is the rotatable 
field-magnet frame 6 of an electric motor, whose armature is 
secured to the shaft 4. Current is conveyed to the field coils 
through the insulated brushes 9, suitably supported on the founda- 
tion, and bearing on the collector rings 10 on the sleeve 5, the 
motor shown being an induction motor. The shaft 4 projects 
beyond the pillow block 3, and parallel with this part of it isa 
countershaft 11, journalled at one end in the pillow block 3, and 
at the other = Ogg 12, pope to ay a “ ey 

expandi ulley, which is com of two similar parts 13, 14, 

13 14°, one fixed to the shaft, od the other movable lengthwise 

thereof. Each half of each pulley has a substantially conical face, 

consisting of alternate ribs and slots, all radial to the shaft, the 
ribs on each half fitting into the slots of the other. The result is 








oe 
N° 18,174. 









































* Fig.t. 


that each pulley has a circumferential V-shaped groove. The 
— of this groove, and consequently the effective diameter of the 
pulley, can be varied by sliding the movable half of the pulley 
towards or away from the other half. When current is supplied 
to the motor, the armature and field frame begin to revolve in 
opposite directions. The ratio of rotation is governed by the ex- 
panding pulleys. If their diameters are the same, the armature 
will make several more rotations per minute than the field frame, 
because of the difference in the diameters of the spur gears 24, 25, 
If one of the pulleys is enlarged, and the other diminished, in effec- 
tive diameter, the effect of the epicyclic gearing will be to cause 
the yoke to revolve in one direction or the other, depending on 
which one of the expanding pulleys is enlarged ; that is to say, if 
the pulley 13, 14 be enlarged, so that the countershaft is driven 
faster than the main shaft 4, and the s; of the sleeve 5 and the 
gear 26 is correspondingly increased, then the yoke 28 will revolve 
in the same direction as the sleeve and gear, and vice vers@. The 
yoke always revolves in the same direction with that one of the two 
gears 26, 30 having the faster peripheral speed. But since the 
travel of the yoke is measured on the circumference of that gear 
which moves the slower, and since they differ in diameter, it 
follows that the angular movement of the yoke in one direction is 
greater than it isin the other for the same increment of change in 
size of the pulley 13, 14 from the medium size shown in the draw- 
ings. —August 30th, 1905. 


21,792. October 10th, 1904.—IMPROVEMENTS IN COMPOUND VEHICLE 
WHEELS, Frederick W. Oliver, 1117, South Michigan-street, 
South Bend, Indiana, U.S.A. 

This invention is another attempt to produce a circular rail for 
traction engines or other like vehicles adapted to travel on an 
ordinary road, the object being to effect an economy of the power 
required to propel the vehicle, more especially over rough or 
uneven surfaces or soft ground. There are two figures. Fig. 1 is 
a diagrammatical elevation, A represents a vehicle body self- 
propelled or drawn by any applied power. From the body A 
depend a series of bracket arms B, provided with boxes 
B! on their lower ends that are an equal distance from the body A. 
Upon an axle 5, which is joctiated at its ends for engagement 
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with the boxes B!, two wheels 6 are secured, suitably spaced from 
the depending arms B and from each other. The wheels 6 are of 
equal diameter, and are otherwise similar. They taper from the 
central bore to its periphery, thus producing a narrow rim or 
circumferential face / on each wheel. A traction wheel is provided 
for each wheel 6, consisting of an inner shell or cylinder 7, 
preferably formed in two sections of nearly equal length, held in 
contact at their inner edges by the tire or outer shell 8, closel 
fitted upon the cylinder 7 and held thereon by the bolts c, whic 
are screwed through the end portions of the cylinder into the 
outer shell or tire near the ends thereof. An annular channel is 
formed in the inner shell 7 at the junction of the two sections, the 
channel having a concave bottom and outwardly inclined sides 
that diverge at a greater angle than that given to the inclination 
of the sides of the wheel 6.— August 30th, 1905, 





SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


797,920. Art or Forcinc Car WHEELS, C. 7. Schoen, Philu- 
delphia, Pa,—Filed March 6th, 1905. 

This invention is best described by the last of four claims. Tho 
art of forging car wheels, comprising essentially die-forging « 
blank of wrought metal to form a rudimentary bub and adjacen: 
web, next shearing off tho outer portion of the thus treated blank 
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to substantially wheel diameter, next reducing the web and rough). 
ing out the rim in dies, next punching the axle hole in the hul, 
then die-coning the wheel, and finally die-rounding the tread and 
flange, the rim of the wheel being under compression during the 
forging operations in the several dies, 


798,088. Dre Stock, M. L. Bush, Lawrence, Mass,—Filed Nove 
25th, 190 
This invention has for its object the combination with a die stoc/-, 


of adie carrier, means for revolving the carrier independently of ti. 
stock, and means for locking the stock to the carrier. With tli» 











threaded hub of the die stock is combined a leading screw, which 

can be locked to the object being screwed ; both the screw and the 

hub are provided with notches for the escape of chips. There are 
five claims. 

798,139. Packrne ror Pistons, LZ. W. J. Marsden, Manchest, 
England, assignor to United States Metallic Sg Sag W, 
Limited, Bradford, England.—Filed April 17th, 1905. 

There are two claims. The second describes the invention. It 
runs thus:--In a piston packing, the combination of a covering 


NES ; 


ring of angular sections, a follower having a bevelled recess in its 

outer face and — a lap joint with the covering ring, lap 

jointed spring rings in the annular space enclosed by the covering 
ring and the follower, and a lap-jointed bevelled spring ring in the 
recess of the follower. 

798,202. SoUND-RECEIVING MEANS FOR SUBMARINE SIGNALLING, J. 
B. Millet, Boston, E. C. Wood, Somerville, and H. B. Gal: 
Natich, Mass., assignors to Submarine Signal Company, of 
Waterville, Maine, Boston, Mass., a corporation of Maine.— 
Filed November 21st, 1903. 

This invention consists in the fixing of diaphragms in the sides 
of a ship in contact with water, which are connected by wires with 
other diaphragms inside the ship—in fact, a telephone system. In 
order to determine the direction from which the sound comes, 
the twentieth claim covers two or more vibratory sections or dia- 


—_ 

















phragms in the side of a ship, a multiple sound-receiving means, 
operator's receiving orindicating meansin permanent connection with 
these multiple means, sound-conducting connections between the 
multiple means and diaphragms, and intercepting or selecting 
means under the control of the operator comprising an electro- 
magnetically-operated shutter or sound shield for determining from 
which section of said multiple means the sounds shall be received 
by the operator, 
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WOOLWASHING. : | desired. The perforated bottom plates are easily re- type of machine, The chain harrow runs through the 
3 n moved for the purpose of cleaning. The wool may be | bow! continuously, the rakes being placed lft. a 
No. Ill. fed into the machine either by hand, or from the squecze Each rake consists of a steel bar fitted with eight brass 


A rutrp type of machine, with continuously moving | head F of the previous bowl by means of a feed sheet or prongs, the Lars being carried upon two chains which rvn 
‘chain harrow’ rakes, has been introduced by John | * brattice”. of wood laths, carried on wooden rollers round .chain wheels at each end of the bowl. It will 
Petrie, jun., Limited, engineers, or Rochdale, and is | which run on steel shafts between the cast iron frame sides be noticed that the bars are also fitted at each end with 
shown in the photographic view, Fig. 14. The machine atG. As soon asthe wool falls from the brattice into the slippers or runners, which slide on rails fixed to the sides 








Fig. 14—PETRIE’S CHAIN HARROW WOOLWASHING MACHINE 


consists essentially of a cast iron scouring bowl A, in . bowl, it is thoroughly soaked, and prevented from floating , of the bowl. These slippers keep the rakes perfectly 
which the harrow rakes work, placed directly over a cast by the liquor pumped up from below, and discharged | firm and rigid when at -work, but allow them to hang 
iron storage cistern B, in which the dirt washed out of upon it through the pipes H in two heavy continuous | down when returning. After passing through the bowl, 
the wool is allowed to settle. The scouring liquor may showers. The strong flow of liquor would rapidly carry | the wool is delivered to the nip of the squeezing rollers 


























“Tur ENGiNcen” : sf Swsia Se 
Fig. 1S—SWING RAKE WOOLWASHING MACHINE 


very conveniently be mixed in the cistern, which contains the wool along to the extreme end of the bowl, and it is | by making the railsof such a shape as to give the required 
700 gallons, ‘and a 5in. centrifugal pump C is employed | here that a new principle is introduced. Unlike the rakes | motion to the rakes. 

to raise it to the scouring bowl above. After passing in any of the machines previously described, the function| John Petrie, jun., Limited, also make a machine of 
through the wool, the liquor flows through a false bottom of the chain harrow I is to retard and hold the wool, | the swing rake type, which they consider gives the best 


























5 
Ye T0a at aPTOPPOL ELLIE LT ETOPOEOPCOEE IDL IAPE ILEPEP Ss oe (PORLGED I PEPPIEIEDES "BPTELLEE SLOPED REDE ELLE IEEE 
“ OT IER m a: Wen We 


CPR ar TIT 


rita 2 


; : Harrow Machine Harrow flachine Swing fork Machine 
g 
Drying Machine pee aN 
/ ——~ Ae) K+ 
eed )\ SA 
St Ny” ~ 
thy \ Sp ce 
=. (ee t—-—---*—~—- 4. ar ane ae — be ~S oN 
+A oy: \/, ~\ + ¥} n. ma { we 
—— + 0 @ SS Eee ky S Te. feet fe 4+ 4+ 4+ 
6 ey, >: T san CS "ee ae J rE 
" : a othe OAT debe eae St AFF aims 
Ci} Tah G S16 + | 
ae ; J 3 A ote - 
? ci wae Sete ee eee = die ta a TR: 








ln LLG 














1#! Bow! 
oo 











“Tar Exoporn” Swain Sc. 


Fig. iG-ARRANGEMENT OF WASHERS FOR SHORT WOOLS 
of perforated brass plates which line the bow], and out of | allowing i to travel slowly in order that a large quantity ; results where long and strong wools are to be treated. 
the hopper bottom into the cistern, adjustable overflow | of scouring liquor may come in contact with it; much in Such a machine is shown in Fig. 15, and it embodies 
and outlet valves E, being. provided, by which to main- the same way..as when washing in a stream. This’ several interesting features.- For fine and short wools, 
tain the level of the liquor inthe bowl at any height effectually prevents milling of even’ very fine’ wools, such as lamb’s wool, -the makers state that their latest 

";_* No. Il. appeared eptember 20th. ~ | which is recognised as the chief fault of the swinging-rake practice favours the adoption of a rake machine of good 
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length, say eight or ten rakes, az a firss bowl, followed by 
two chain harrow machines as second and third bowls, 
for ordinary washing. This arrangement is shown in 
Fig. 16. Regarding the swing rake machine as the first 
bowl of the set, Fig. 15 may first be referred to. The 
bowl A is provided with a false bottom of perforated brass 
plates B, through which dirt falls, aad may be flushed 
out from the hopper bottom C into a suitable drain D 





it tends to peel off and get mixed with the wool being 
scoured, which nearly always happens to be of quite a 
different quality. The firm have also introduced an 
important improvement in connection with this detail, by 
making the covering of cloth compressed upon the shaft, 
which gives great elasticity, and presents an admirable 
surface for wear, with considerable reduction in first cost. 
The bottom roller, as usual, is of cast iron or steel, but is 


Fig. 17—PETRIE’'S SWING RAKE MACHINE 


below, by opening the outlet valve E, thus avoiding the | sometimes brass covered. In the second and third bowls | forated bottom C, and also at the delivery end. 
The wool is carried into the | of the set—Fig. 16—instead of the wool being delivered on | propelling the wool through the bowl, four drums F, G, H, 


use of a side tank. 


ee 


l 
| head shaft G in such a manner as to be capable of moving 
alternately up and down in the bowl, under the action of 
excentrics H H on the driving shaft I of the machine, 
The troughs are constructed with perforated bottoms 
and each is provided with a loose lid J at the top. During 
the descent the trough presses down and thoroughly 
| immerses the wool, tending to expel any dirt, &c., and at 
| the same time it is filled with the scour liquor through 
| the perforated bottom, the air readily escaping throuch 
the loose lid. As the trough is lifted the wool opens out 
| floating near the surface, and in this condition a shower 
| of suds is rained down upon it through the perforated 
| bottom. When any two adjoining troughs are at half 
stroke the wool is free to move beneath them, and is then 
| carried forward with the stream produced by the delivery 
|of the pump. The action is slowly repeated by each 
| trough, until finally the wool is floated into the nip of the 
| squeeze rollers K, L, the suds containing the grease and 
| dirt running off at the same time into the tank below, 
| This, by means of perforated division plates, is formed 
| into compartments, in the first of which M the heavier 
| matter, as sand and dirt, is allowed to settle, the clarified 
liquor being drawn off from O by the pump. 

Another and quite original type of machine—l'ig. 20— 
has been worked out in a very practical manner by the 
maker, Mr. Ernest Mehl, of Augsburg, in Bavaria, and 

| has met with some favour on the Continent. The outer 
tank A is built up in the ordinary way, but contains a 
somewhat smaller vessel of peculiar construction B, 
| which is the washing bowl proper. The bottom C of this 
vessel is formed of perforated sheet metal, in which is 
embedded a number of tubes D closed at one end and 
connected at the other to the main pipe E. The upper 
| surface of these tubes is perforated with small holes, 
through which are discharged jets of hot air delivered 
under slight pressure through the pipe E. The inner 
and outer bowls are in communication through the per- 
For 


bowl by the feed sheet F, and on falling into the | a feed brattice, as shown, it is sometimes thrown in by a and I, are employed, of exactly similar construction, and 


liquor is submerged by the brass-covered rotary immerser 
G, which prevents it from floating until thoroughly 
soaked. The wool is then propelled through the bowl 
from rake to rake H, H, until it reaches the last or 


spiral-bladed dofling roller of brass, fitted to the squeeze 
head at the back of the rollers of the previous machine. 
For the delivery from the last bowl a beater fan is 
occasionally fitted. 











Fig. 18—SWING RAKE MACHINE WITH FRONT REMOVED 


“branch rake.” This is provided with a double set of | 
prongs, and serves the purpose of carrying the wool to | 
the lifter J, by which it is raised from the bowl and 
delivered to the squeezing rollers. The lifter, constructed 
on what is termed the “slide” principle, is regarded as an | 
important detail, and is the result of much experience. | 
It is formed of saw-toothed shaped bars placed side by | 
side, which alternately move forward and return, thereby 


As already stated, the ordinary method of scouring 
wool, in which forks, rakes, or prongs are employed for 
propulsion, has been found by some users to be very 
objectionable, and the necessity of avoiding felting or 
entanglement of the staple has been frequently insisted 
on. Many attempts have been made to apply the action 
of jets of water or air in place of mechanism, and although 
perhaps only partially successful, it is interesting to note 


differing only in diameter and length. Each drum is a 
| hollow cylinder having six internal compartments, and 
with six half-round projections on its outer circumfer- 
ence. The portions of the shell between these projections 
are formed of perforated sheet metal, the remaining 
parts being solid. Each internal division is so arranged 
| with regard to the direction of rotation that the corre- 
sponding protuberance enters the liquor first, acting as 
an immerser. The wool is then drawn up against the 
drum by the suction due to the rush of water through 
the perforations into the empty cavity within, and in this 
way it is carried forward, immersion being completed. 
After passing the vertical line the cavity begins to empty, 
the wool being repelled from the drum, and loosened by 
the streams of liquor pouring out through the perforations. 
The action is further assisted by the numerous jets of 
heated air rising through the liquor, which is thereby main- 
tained in a state of effervescence. The wool is thus 
completely opened out and carried to the surface, where 
washing is easily effected, the dirt being rapidly dissolved 
and separated. The current induced by the rotation of 
the second drum G carries the wool forward, and the 
same cycle of operations is repeated, as also at the third 
drum H. Between H and I, by reducing the length of 
the drums as shown, the wool is collected together, and 
by means of the small drum I is delivered gently to the 
travelling band J, which raises it from the bowl and 
carries it into the nip of the squeeze rollers. For the 
shorter and finer varieties of wool so much used on the 
Continent, it is claimed that this machine entirely prevents 
the possibility of milling or felting, and that perfect 
scouring is effected in less time and with considerable 
saving in soap. 








INDIAN RAILWAYS IN 1904. 


In the autumn of last year we published an article 
entitled “Indian Railways and the British Manufacturer 
in 1903,” wherein mention was made of certain omissions 
of a commercial and engineering nature from the 
“ Administration Report on the Railways in India.” The 
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Fig. 19—TAYLOR-WORDSWORTH WASHING MACHINE 


giving a continuous feed to the rollers, instead of the | 
alternating feed usually employed. The feed bars are | 


the way in which it has been proposed to carry out this idea 
in practice. The machine patented by Messrs. Eastwood 


| i i 


moved by means of cross bars, provided at their outer | and Ambler—Fig. 19—and made by Messrs. Taylor, Words- 
ends with rollers running on the sides of the lifter frame. | worth and Co., of Leeds, constitutes a radical departure from 
Taey are arrang d in two sets, and are driven by double | ordinary methods. The machine consists of a washing 
cranks and connecting rods from a wheel on the squeeze | bowl A supported at a suitable height upon the cistern B. 
head, as will be seen from the engravings Figs 17 and 18. | Che wool is fed into the upper bow] by the travelling band 
From the top of the lifter the wool falls upon a perforated | C in the usual way, and it is at once deluged with a stream 
brass “faller plate” leading to the squeezing rollers. | of suds pumped up from the tank below into the per- 
The top roller is usually of cast iron, wrapped with sliver, | forated trough D by the centrifugal pump E. A number 
or wool tops. This, however, is subject to the defect that | of troughs F F are suspended by chains from the over: 


Fig. 20—MEHL’S WASHING MACHINE 


succeeding volume merits several but not all of the 
reproaches earned by its predecessor. Certain of the 
tables, which were mainly archmological in their contents, 
have been omitted, and any student wishing to refer to 
the cost and leading particulars of certain large railway 
bridges or important tunnels must consult last years 
report. On the other hand, returns likely to be of interest 
or value to the British manufacturer are still lacking. 
Information is given to the effect that 860 locomotives, 
1408 coaches, and 4376 wagons were under supply at the 





end of 1904, and that, in addition to this, the provision of 
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103 engines, 165 coaches, and 2026 wagons had been 
authorised between December 31st and April 30th last. 
The mileage of line under construction and sanctioned at 
the end of April was 8055. The budget provisions for the 
1905-6 official year includes an item 1250 lakhs of rupees 
divisible as follows :— 


Rs. Lakhs, 
(a) For open lines, including rolling-stock ... 558-01 
(b) For lines already under construction :— 
(1) Begun prior to 1904-5 406 -96 
(2) Begun during 1904-5... 232-88 
(c) For lines to be begun in 1905-6 52-15 
Total ... 1250-C0 


First consideration has again been accorded to the needs 
of open lines, especially as regards rolling-stock. 

For a blue book presented to both Houses of Parliament, 
in one of which manufacturing interests are not unrepre- 
sented, and offered for sale at a purely nominal price, it is 
surprising that no further information, commercial or 
technical, is afforded. Engineering members of the House 
of Commons will be doing a valuable service to the 
manufacturing community generally if they can induce 
the Secretary of State for India to provide in future years 
information of use to them. 

From a railway administrator's point of view, the 
scope of these reports is beyond praise. It was said a 
few years ago by a writer on Indian economics that it 
was impossible for a cow to calve in any village without 
the British Raj taking cognizance of the fact and duly 
enumerating itin areturn. This spirit of minute detail 
is reproduced in Appendix 17 of the present railway 
report, in which the weight of the principal commodities 
carried by the railways and the earnings therefrom are 
set forth, and the carriage of twotons of pepper on the 
Oudh and Rohilkund State Railways in return for a pay- 
ment of 13 rupees chronicled, together with a multitude 
of larger matters. Regarded broadly rather than micro- 
scopically—for looked at in the latter sense there is 
hardly a paragraph or column of figures which would not 
make fair copy for an engineering journal—the returns 
tell a pleasurable story of railway prosperity. The 
financial result of the working of the State and Guaran- 
teed Railways for 1904 resulted in a net gain to the State 
of 263°22 lakhs of rupees, the largest surplus yet obtained 
in any year after meeting working expenses, interest on 
capital outlay incurred by the State, together with the 
annuity payments of interest and repayment of capital 
on lines purchased by the State. Considering that this 
latter figure amounte to 95°02 lakhs of rupees, and that 
interest charges on lines under construction are debited 
against revenue rather than capital, the net profit is a 
matter of considerable gratification. Increased profit of 
this nature is due to increase in the gross receipts from 
nearly all the railways. The development of passenger 
traffic, noticed in the last report, continued during 
the year under review, and a large number of pilgrims, 
native marriage parties, visitors to fairs, &c., were carried 
by railway. The total number carried was 227°10 
millions against 210°28 millions, and the earnings there- 
from Ks. 1,176*20 lakhs against Rs. 1,098-°14 lakhs. The 
number of third-class passengers carried was more by 
15°36 millions and the earnings by Rs. 78°32 lakhs. The 
other classes also showed satisfactory increases. Of the 
increase of Rs. 78°06 lakhs in the passenger receipts, the 
Great Indian Peninsula Railway earned Rs. 15°53 lakhs, 
or 20 per cent., and the remainder was contributed prin- 
cipally by the Bengal-Nagpur, North-Western State, 
Bombay, Baroda and Central India, and Oudh and 
Rohilkhund State railways. The average rate charged to 
passengers per mile was 24 pies, just over one-fifth of a 
penny, and the avérage distance travelled was about 
40 miles. There have been no material fluctuations in 
these figures since 1884. The aggregate tonnage of goods 
carried during the year 1904, and the earnings therefrom, 
were 52°05 million tons and Rs. 2,518°81 lakhs respec- 
tively; an improvement over the previous year of 4°37 
million tons and Rs. 276°89 lakhs. Of the increase in the 
goods receipts, the North-Western State Railway earned 
Rs. 123°85 lakhs, or 45 percent., the East Indian Railway 
earned Rs. 56°60 lakhs or 20 per cent., and the remainder 
was contributed principally by the Bengal-Nagpur, 
Madras, Burma, Southern Mahratta, Oudh and Rohil- 
kund State, and Rajputana-Malwa railways. The total 
weight of the traffic in grain and pulse, cotton, raw and 
manufactured, coal, oil-seeds, sugar, salt, and jute, during 
the year 1904 amounted to 27°77 million tons, and the 
earnings therefrom to Rs. 1,689°81 lakhs, against 24°92 
million tons and Rs. 1,489°37 lakhs in the previous year. 
The traflic in these commodities amounted during the past 
two years to about 71 per cent. both in weight and in earn- 
ings of the total traffic carried for the public. There was 
a large increase of 1°18 million tons and Rs, 123°77 lakhs 
in the wheat traffic included under “Grain and Pulse,” 
which is chiefly attributed to good crops, and to an 
increase in the export demand. A brisk export trade in 

seed and rape and mustard seeds increased the traffic 
under “QOil-seeds” by 165,000 tons and Ks. 16°62 
lakhs. Under “Grain and Pulse” rice in the husk also 
showed an increase of 225,000 tons and Ks. 11°82 
lakhs, consequent on a bumper harvest in Burma and a 
brisk movement of the commodity to Bombay. There 
was a falling off in the output in the cotton producing 
districts of India in consequence of unseasonable rains, 
which resulted in a decrease of 11,000 tons and Rs. 18°83 
lakhs in the traffic carried by railways. 

With an increased production of coal from collieries in 
India, from 7°44 millions of tons in 1908 to 8°23 millions 
of tons in 1904, and with an increase in exports of 210,000 
tons, and of 41,000 tons of British and 48,740 tons of 
foreign coal, the mineral traffic has been very heavy, part 
being occasioned by the increased demands of Indian 
railways for coal, which increased during the year by a 
quarter of @ million tons to 2,450,000 tons. The report 

nga ‘—The improvement in the traffic in coal carried 
th railways was due principally to the increase of 604°49 
ae tons and Rs. 20°34 lakhs recorded by the East 
dia Railway, owing to larger despatches from colliery 


stations for foreign railways and for export. On the 
Bengal—Nagpur railway the quantity carried increased 
by 106°25 thousand tons, but the earnings were less by 
Rs. 1‘12lakhs. The increase in weight is partly accounted 
for by heavy consumption on railways, and by private 
factories, and partly by greater demand in Calcutta for 
shipment, while the decrease in earnings occurred because 
the Bengal—Nagpur Railway were not permitted to 
quote below Government minimum rates, and con- 
sequently the Radhanagar coal for export was carried 
over the East Indian Railway route vid Asansol.” For 
all descriptions of goods carried per ton per mile the rate 
was 54 pies, or just under one half-penny, and the average 
cane over which a ton of goods was carried was 172 
miles. 

The general immunity from accidents of a disastrous 
nature is shown by the fact that out of a total of 227°10 
millions against 210°23 millions of passengers travelling, 
and of 9,006°85 millions of miles against 8,889°91 millions 
of miles travelled, 11 passengers were killed and 83 injured 
against 50 killed and 116 injured. This gives an average 
of one fatal casualty in 20°65 millions against one in 4°20 
millions of persons travelling; and an average of one in 
818-80 millions against one in 167°80 millions of miles 
travelled in 1904 and 1903 respectively. 

Of the numerous appendices given, reference may be 
made to the eighteenth, which gives an analysis of the 














years, and constant modification to meet the different 
conditions which have from time to time arisen, that the 
present excellence of insulation has been achieved. ' 

At the present time insulators are made in one of two 
materials—glass or porcelain—the former being used 
very largely in America, while in Europe the latter is 
used almost exclusively. This circumstance seems to 
have arisen more from accident than anything else, and 
both materials have given very satisfactory service, 
though it is now admitted that, upon the whole, porcelain 
has superior claims to glass. The degrec of insulation 
attained depends upon the climatic conditions of the 
locality as well as on the insulators, and it has been fre- 
quently urged that glass would not do in this country 
because of its being so hygroscopic. For this reason glass 
may have been found unsuitable for telegraph work, but 
the objection does not apply with the same force to 
power work, as, when the current is put on the line, any 
condensation on the insulators is very soon dried up by 
the small amount which at first leaks over the surface. 
At the same time, to avoid possible cracking of the insu- 
lators, the precaution of raising the pressure gradually 
should always be adopted if the atmosphere is of a humid 
character. From the elaborate comparison of different 
insulators he made in America, Mr. Ralph D. Mershon 
concluded that those of glass were preferable to those of 
porcelain. He gave as his reasons that they were cheaper, 
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working of each system, under no less than 199 headings. 
To recite all of these is manifestly impossible, but men- 
tion must be made of the fact that the returns include not 
only train, passenger, and ton-miles, but vehicle-miles 
for different classes of rolling-stock. With regard to 
goods traffic, we are given not only the gross ton-mileage 
of freight, but also the deadweight of the train, and the 
loaded and empty vehicle mileages. The percentage of 
freight to capacity hauled is computed, and varies from 
24 per cent. to 51 per cent. on different railways. Com- 
pleteness, therefore, from the railway administrator’s 
point of view is the key-note of this publication. If to 
this virtue is added a consideration of the British manu- 
facturer’s need for information, succeeding returns should 
be beyond praise, 








THE INSULATION OF OVERHEAD LINES. 
By W. B. Esson, M. Inst.C.E., M.I.E.E, 
No, I. 
As there is every likelihood of our seeing a consider- 


interest. 


work, of paramount importance, and it need scarcely be | 
said that the need for careful study of the circumstances | 
which influence it becomes greater as working pressures | 
become higher. The evolution of the insulator is not the | 





least interesting part of electric power history, for it is | 








able amount of electric power transmitted through over- | 
head lines, in this country, in the near future, an article | 
dealing with the insulation of such lines may prove ot | 
| The failure of glass due to puncture after ‘visual inspec- 
The insulation of the line is, in power transmission | 


only by continuous experiment during the past fourteen | fect. Glaze does not in itself add to the insulation of 
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OVERHEAD ELECTRIC INSULATORS 


lighter, more easily tested, and less likely to form targets 
for marksmanship. 

In this law-abiding country, where people do not as a 
rule carry shot guns and revolvers, the last reason would 
not apply to the same degree; but it is worthy of note 
that one of the largest manufacturing firms in the States 
coats its porcelain insulators with a brown glaze unless 
otherwise ordered. for the express purpose of rendering 
them as invisible as possible. The dielectric resistance of 
glass Mr. Mershon found to be as high as porcelain, and 
so far as measurements up to 60,000 volts showed, there 
was no difference in the hygroscopic properties of the 
materials. Though possibly more uniform in quality 
than porcelain, glass, if not properly annealed, is, due to 
unequal strains in different parts, very liable to fly. A 
hot sun after a cool night will often cause breakage, and 
due to improper annealing there have been cases of the 
heads coming oif the insulators, and the wires coming 
down in consequence. 

One point in favour of glass is that testing is easier. 
It is held by several engineers that if from a consignment 
of insulators a few samples selected at random stand the 
high voltage electrical tests, the testing of the remainder 
is unnecessary, visual inspection revealing any cracks, 
bubbles, or pits, that would impair the dielectric quality 
of the insulators, reduce their strength or trap moisture. 


tion and tapping with a mallet is said to be rare, but 
whether it is wise to trust in this way to the bulk turn- 
ing out all right is an open question. However this may 
be, itis necessary to put every porcelain insulator through 
the high voltage test, and not only so, but careful 
examination must be made to see that the glaze is per- 
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highly-vitrified porcelain, but dirt sticks to any unglazed or 
imperfectly glazed portion of the surface, and to ensure the 
absolute external smoothness, which is essential, insulators 
are always supported from the bottom during the firing pro- 
cess. There is no doubt that porcelain has superior 
mechanical strength, and can better stand severe weather 
conditions than can glass, and notwithstanding that glass 
is working successfully on 60,000 volt lines, there is a 
distinct tendency to favour porcelain in America for all 
new work. The insulators described in this article are 
all made’ of porcelain, but it may be mentioned that 
whichever of the two materials is used, for lines working 
under similar conditions the same size and shape of 
insulator is required. 

Naturally the telegraph insulator gave to the power 
insulator its early form. Before the days’ of power 
transmission’ the great superiority of the double shed 
over the single shed insulator had been proved’ in tele- 
graph work, accordingly an insulator of ‘the latter class, 
but of larger size, soon found its place for high-pressure 
work or overhead lines. The obvious way of providing 
for higher pressures was to add another concentric shed 
or petticoat thus, for the highest pressures of the early 
days, we had insulators moulded on the telegraph pattern 
with three petticoats, of which the outer covered all the 
others. Figs. 1 and 2 illustrate these remarks. The 
double petticoat insulator suitable for 5000 volts or so 
has a diameter of 4in. and a height of- 6in., while’. the 
triple petticoat insulator suitable for pressures of from 
8000 to 10,000 volts has a height of about 5in. and-a 
diameter of 5in. The distance over which the current 
would have to creep in the latter to get from the binding 
wire to the supporting pin is 12in., of which Qin. on the 
underneath side is protected from the weather. This 
insulator has been used with satisfactory results in the 
Malay States, where the atmosphere is very warm and 
moist. For the first Niagara to Buffalo lines a somewhat 
similar insulator Tin. in diameter by Sin. high was used 
(Fig. 5), the pressure being originally 11,000, but since 
raised to 22,000 volts. But in recent times, and with 
higher voltages, the shape of the insulator has undergone 
several modifications dictated by practice. Modern 
forms of insulators for 10,000 volts are shown in Figs. 3 
and 4, the former being a German and the latter an 
American pattern. In all cases the voltage stated repre- 











sents the pressure between two of the conductors in a 
three-phase system. 

In designing an insulator, the first thing is to see that 
there is sufficient mechanical strength to resist the 
stress from the conductors. After this we have to-be 
satisfied that the dielectric resistance, 7.¢., the resistance 
of the insulator to puncture under pressure, is sufficient. 
Next comes the matter of shape, which largely deter- 
mines the vitally important resistance to arcing over the 
surface, and lastly attention must be given to the facility 
for cleaning. It is fortunate that the efforts to satisfy 
any one of these requirements in the design do not preju- 
dice the fulfilment of the others; on the contrary, we 
shall see that steps taken to obtain some one of the 
conditions generally carry us some distance towards the 
remainder. But it may be said at once that for a given 
pressure one shape and size of insulator will not, under 
all conditions, prove the best. The climatic conditions in 
the locality where the line is to be erected constitute the 
chief factor in determining the insulator which should be 
employed, and the particular design which suits the pure 
atmosphere of the mountains will be found unsuitable in 
the smoky atmosphere near a town, or in the salt-laden 
air of the sea coast. In the former case a moderate 
sized insulator might suffice for the highest pressures, 
but in the latter cases experience shows that the largest 
insulators made are none too large to cope with salt, fog, 
and like precipitations. Nevertheless, as lines are in 
successful operation in rain, fog, snow, and thunderstorm, 
inland and on the coast, at pressures up to 60,000 volts, 
it will be evident that, with careful designing, and with 
insulators of thoroughly vitrified porcelain, there is little 
trouble to be apprehended. Success in working is 
reduced to a matter of hitting upon the proper shape and 
size of insulator to meet the local conditions, and it is in 
accordance with the suggestions of experience that these 
have from time to time been modified to suit different 
circumstances, 

By the side of the insulator, Fig. 5, used in the first 
Niagara- Buffalo line, is placed the insulator Fig. 6, which 
has been used in the extension lines. This illustrates 
clearly a very important step in evolution. In the latter 
insulator the petticoats are reduced in number, and are 
widely separated, while the distance across which the 
current would have to arc'is increased. Insulators 
which have a comparatively high electrostatic capacity, 
due to two or more petticoats close together with the 
outer one surrounding the others, are very liable to give 
trouble, due to static discharges passing between the 


petticoats, this eventually culminating in an arc. In a 
good design the petticoats should be reduced until they 
are no more than required to ensure that a sufficient 
portion of the insulator surface shall always be quite dry, 
and they should be disposed so that arcing between the 
edges of the several petticoats is impossible. In addition 
to improvement from the electrical point of view, by 
making the insulator very open it can be cleaned with 
ease, which, in many localities, isa matter of considerable 
importance. 

The insulator shown in Fig. 6 illustrates very well the 
drift of recent practice in the States. It has only two 
petticoats, and several lines have been working quite 
successfully at pressures up to 40,000 or 45,000 volts 
when carried on insulators of somewhat similar design 
having only one large petticoat on the top and a smaller 
one round the pin. _ But it is'generally admitted that this 
does not constitute the best practice for lines working at 
so high a voltage, and an intermediate petticoat is needed 
thoroughly to protect against rain and moisture. For 
pressures between 20,000 and 30,000 volts, however, these 
insulators appear to have proved most efficient, and in 
Figs. 7 and 8 are shown two examples of this kind made 








Fig .12. 


by the Locke Insulator Manufacturing Company for 
working pressures of 17,000 and 23,000 volts respectively. 
Above this pressure an intermediate petticoat is used, as 
shown in Fig. 9, which is an insulator made by the same 
company for a line pressure of 30,000 volts. 

The modification in insulator design, suggested by the 
experience gained on the Paderno line in Italy, furnishes 
an interesting study. In Figs. 10, 11, and 12 are shown 
the three forms of insulator which have been used, all 
made by Richard-Ginori, of Milan. The first, Fig. 10, 
was in general form not very far removed from the tele- 
graph insulator. It was made in two pieces, which were 
fired separately, and afterwards cemented together with 
a paste of litharge and glycerine. The second and 
succeeding form, Fig. 11, was found superior in its resist- 
ance to surface arcing, as in eighteen months there 
occurred only two cases in 3500 insulators installed as 
compared with three cases in 1750 insulators of Fig. 10 
pattern. In this Fig. 11 insulator, however, there is more 
liability to puncture, inasmuch as it is made in one piece, 
whereas Fig.10 is made in two pieces. The third and 
final form of insulator, Fig. 12, represents the result of 





the experience obtained with the former two, inasmuch 
as it combines the manufacture in two pieces of the first 
with the shape of the second. These three forms are all 
good, but the last is the best. Incidentally, it may be 
mentioned that Fig. 10 was also installed for the over- 
head lines of the Milan-Verese Railway, and has proved 
quite satisfactory. 

The insulators last described carry lines working at a 
pressure of about 14,000 volts, but they are capable of 
carrying. pressures much higher. For Paderno they were 
experimental, but resulting from the experience gained, 
Fig. 12 is now, as a regular thing, tested by the makers 
at 90,000 volts and rated for a normal line pressure of 
30,000 volts. For the Cauvery Falls Transmission 25,000 
insulators were used, made in one piece, and similar in 
size and shape to Fig. 11. Ina year’s run with these, at 
a pressure of 30,000 volts, only eleven were punctured, 
and one of the failures was reported by the resident 





Engineer to be due to lightning. T'rom this it is clear 
that Fig. 12, made in two pieces and thus combining the 
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good points of Figs. 10 and 11, would be quite satistag. 
tory for any working pressure up to 30,000 volts in g 
climate like that of Lombardy or Mysore. 

The firm of Richard-Ginori has recently devised ap 
improved form of the Paderno insulator, and hag 
designed a complete series suitable tor pressures of 
from 80,000 to. 60,000 volts. The 30,000-volt size is 
shown in Fig. 183, and it will be observed that the 
improvements, as compared with Fig. 12, comprise 
increasing the size of the top dome and giving it more spread 
diminishing the size of the underneath petticoats, and 
providing the lower piece with a tubular stem which 
completely covers the metal supporting pin. Of the two 
larger petticoats the upper one has been increased to Sin, 
in diameter, while the Jower one has been reduced to 
5jin. It will be seen, in fact, that in the step ping down 
of the petticoats the insulator now approximates in form to 
the American pattern shown in Fig.9. These illustrations 
enable direct comparison to be made between several 
different makes of iasulator employed for a normal work. 
ing pressure of 30,000 volts. They are the Locke insulater 
—Fig. 9, the Cauvery Falls insulator—Fig. 11, the 
Paderno insulator—Fig. 12, and the improved Paderno- 
Fig. 18. With the exception of the last, which is not yet 
actually installed, all have done and are doing good work, 
But it will not fail to be observed that, as in all electrical 
equipment, the’ lines on which evolution proceed con- 
verge towards one ultimate form. 








THE CENTRAL HEATING AND ELECTRIC 
LIGHTING STATION AT DRESDEN. 
No. I. 

AN experiment on the heating of public buildings from 
a central station has been made at Dresden, and since 
the results cbtained have been exceptionally good, it may 
be expected that further installations will-soon be made 
in Germany. -The Dresden heating station is the first 
and only establishment of its kind in Hurope. Its con- 
ception is due to the studies. of M. Temper, and the 
elaboration of the details in each of the branches of 
engineering ‘involved in the installations was the result 
of open competition among the firms of Saxony of highest 
repute. . 

Besides the high efficiency to be obtained from a cen- 
tralised plant for heating and lighting, a most important 
consideration in the result to be gained from such a 
station was the total suppression of smoke, which had 
hitherto been evolved in dense clouds by the localised 
calorifiers of the public buildings, as also the guarantee 
which it offers against destructive fires in buildings 
containing the art treasures of the State; but as the 
vicinity of the most beautiful palaces of Dresden abso- 
lutely forbade an ordinary central station in such a quarter, 
care had to be taken to design a building in harmony 
with those in its neighbourhood, and the solution of this 
problem may be appreciated from the view on the next 
page, the building itself being an engineering work of great 
merit, and wherein the ever unsightly chimney shaft has 
been masked by a concentric revetment imitating a tower 
—which, of itself, is one of the most striking landmarks 
of the city when seen from the railway bridge crossing the 
Elbe. 

The design for this structure was, in deference to a 
generally-expressed wish, secured by means of an open 
competition between Dresden architects, the first prize 
plans adopted being by Lossow and Vieweger, while the 
building and pipe-line subways were constructed by Louis 
Geyer of the same city. ; 

The heating medium employed is steam, which, in 
addition to its advantages from the point of view of 
transport, can be employed in connection with steam, 
water, or hot air heating appliances that are already 
installed in the buildings to be warmed, while it can also 
be economically utilised, as designed by Temper, for the 
production of light and power at times when the heating 
plant is not in full working, or is entirely disconnected. 

This combination of the heating and lighting services 
was well conceived, for it allows of a double utilisation of 
the boilers and of the Central Station staff, since the heat- 
ing peak is reached during the day, and averages 14 million 
calories* per hour, while the chief lighting occurs, of course, 
after dusk, and averages seven million calories per hour. 
By this arrangement the maximum consumption of energy 
does not at any time exceed 16 million calories per hour. 

In detail, the installation is as follows:—The build- 
ing, in plan, forms a rectangle, except for the general 
offices, including bath-rooms, in front—to the left in the 
view—these latter, also rectangular in plan, having a lesser 
width than the main building, which is 60°4 m. long by 
82 m. wide. The first part of its length—12°7 m.—is the 
power-hall, denoted by the first two large windows; the 
second—11‘2 m.—is occupied by the regulating valves, 
water tanks, the entrance to the underground passages, 
the accumulator rooms, and the repair shops, «c., all 
placed at either side of the chimney-shaft, which occupies 
a central position between them in a transverse line with 
the high ecclesiastical windows; the third division— 
86°65 m.—is the boiler-room, including also a small fourth 
division facing the river, and devoted chiefly to the coal- 
elevating equipment. 

The site of the station is on the south bank of the 
Elbe, close to all the principal buildings belonging to 
the State on that side of the river. Those at present 
warmed from the Central Station are the State Opera 
House ; the Zwinger Palace, and those parts of it used 
as a State Picture Gallery and Museum; the Royal 
Palace; the Catholic Cathedral; the House of Repre- 
sentatives (Stiindehaus); the State Library; the Al- 
bertinum (museum); the Johanneum (museum); the 
Academy of Fine Arts and Exhibition Hall; the Cosel 
Palace ; the Police Administration ; and Customs and In- 
land Revenue-offices; whilst provision is made-for warming 
a few other buildings in course of construction, the 


* 1calorie = 2-2 B.T.U. 
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farthest point from the station at present reached by the 
mains being 1200 m. Light and power are supplied to 
a number of other buildings besides. 

All steam and water pipes, and nearly all electrical 
mains are carried below street level in subways of 
2m. by 2m. in cross section, situated at an average 
depth of 2m. below the surface. 

The boiler power is sufficient to meet all demands, with 
an overload capacify, during the coldest periods, of 
26,000 kilos. of steam—or 58,0001b.—per hour. There 
are ten boilers, including the reserve, divided into two 
batteries of five each, placed on either side of a central 
aisle, and to allow for future developments place is 
reserved and flues arranged for another four boilers of 
equal size. The boilers are externally fired, and consist 
of large shells, 20}ft. long and 7ft. Sin. diameter, set 
almost horizontal, and traversed by two centrally-placed 
flues of the Paugksch system, each one of which is in 
connection with a separate brick fire-box at the end of 
the boiler. A steam drum above, of equal diameter, but 
much shorter in length, is connected to each generator by 
two vertical water legs. The drum has fire-tubes in two- 
thirds of its sectional area, and through these the gases 
return to the front of the setting, thence under the drum 
and all around the circumference of the lower shell, on to 
the economisers at the back, where a superheat of 
40 deg. Cent. is obtained above that of saturated steam, in 
order to compensate for the condensation losses in the 
Street mains, as also to increase the efficiency of the 
steam engines. A greater superheat than this was not 
considered requisite nor desirable for hygienic warming. 
The heating surface of each boiler is 200 square metres— 
2152 square feet—and the boiler pressure 8 kilos —107 lb. 
—per square inch. Each superheater consists of four ser- 
pentine tubes, having no joints exposed to the action of 
the gases. It is placed vertically between the generator 
and the drum, and behind these. A broad passage 
between the boiler settings and the boiler-room windows 
gives easy access to the superheaters and the various 
valves, dampers, &c., in connection with the boiler. 

Each boiler is set in a line with the thin masonry panels 
of the walls in which the windows are pierced, between 
the buttresses, so that during renewals the exit or entry 
of a boiler may be effected readily. 

The grate bars, inclined at an angle of 35 deg., are suit- 
able for mineral—black—coal. The hoppers above are 
pitched at the same angle, and into these latter the 
fuel is emptied direct from tip wagons. From the inclined 
bottoms of the ashpits the ashes slide direct into the tip 
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wagons, which enter and leave by a wide central corridor 
in the basement. Very particular care was taken to 
render all cleaning of grates or boilers the simplest 
possible in operation, and requiring the least total annual 
expense. The firing also had to be done at the lowest 
possible annual cost with a minimum of hand labour, but 
without introducing any complicated substitutes. Much 
importance was also attached to the ability imme- 
diately to isolate any part of the generating plant wherein 
any derangement occurred, and to render each unit 
entirely independent of the rest. To permit this the 
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steam reservoirs or collector pipes are divided into four ' 
sections extending the length of the batteries, and are 
connected direct to the steam domes as well as to the 
superheaters; and the collectors are also connected by 
duplicate pipes both to the heating mains and to the 
power plant. The maximum steam pressure never 
exceeds 10 kilos.—134 lb. per square inch—in the col- 
lectors. The steam from these is passed to the main 
distributing centre, which comprises, besides the valves, 
a series of mechanical separators. On its way to this 
point—in a small room next to the boiler-house—it passes 
through a large reducing valve in a steam pipe of 250 mm. 
—10in.—internal diameter, by which it is reduced auto- 











matically to 6 kilos.—80} lb. per square inch. From this 
centre it passes into the two principal steam-heating 
mains of 8}in. diameter installed in the subways below, 
which latter are reached by a spiral iron staircase, and 
wherein are also placed large cold water tanks for the 
engine condensers. 

The boiler-feed pipes are also fitted, for the motives 
previously explained, in duplicate. 

During the winter season, while the hot condensa- 
tion water is returning from the heating stoves into 
the feed tanks, steam pumps are employed in place 
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of injectors, and by this means the water again enters 
into circulation, the exhaust from the pumps being in 
turn made to serve for the heating of the general offices 
of the station. In the warmer seasons, when the hot 
water supply is little or nothing, injectors are used for 
the boiler feed. The coal used is of the cheapest grades, 
and for this reason Bohemian lignite, or brown coal, yield- 
ing 4000 to 5000 calories per kilo., is used very largely. 
From the trucks the coal is unloaded into small tip 
wagons, which are carried into the station on two transfer 
platforms, either to be discharged into the coal stores of the 
basement, or to be emptied direct into the fire-box hoppers. 
The weighing is effected on automatic weighbridges. The 
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coal is brought from the basement to the boiler-room 
floor by a couple of elevators of 14 tons capacity run by 
electric motors. In every case the direct handling of 
loose coal, as usual without mechanical stokers, is avoided ; 
and with eight boilers at work, representing 1600 square 
metres total heating surface, two firemen and a coal 
trimmer usually serve for the needs of the boiler-house. 

With an evaporation of 14 kilos. per square metre of 
heating surface the efficiency of the boilers varies from 
72 to 76 per cent., although in carefully-conducted tests 
the authorities have observed 80 per cent., and occasion- 
ally 82 percent. This part of the equipment was supplied 
by the Germania Works—formerly Schwalbe and Sohn— 
of Chemnitz, Saxony. 

The fuel supplies of the station are contained in very 
deep cellars, upon which the edifice is erected, these latter 
having been built principally hecause a solid foundation 
could only be reached at a great depth below the surface, 
and because it was also essential that the boilers and 
engines should be placed beyond the reach of infiltrations 
or surface water. The means taken to render the build- 
ing completely water-tight are an important feature in its 
construction. The foundations commence with a thick 
floor of beton covering the entire ground area of the 
building, and above this is spread a layer of asphalt, which 
is continued beyond through the walls and piers, so form- 
ing a continuous and effective damp-course; and above 
this, between the piers and the outer wall, there is a deep 
course of beton set in cement, for the purpose of resisting 
external water pressure. The surface of the external 
walls up to ground level is rendered water-tight by a 
sheeting of hydraulic cement, and all the cellar vents are 
placed above the highest river flood-level known. The 
only opening below this level is the door by which coal 
enters from the quays, and by which cinders are carried 
out ; but in case of great tioods the door opening here can 
be closed up water-tight by means of an iron gate sliding 
in a portecoulisse of granite. In the basement a number 
of pulsométers are provided for drainage purposes in case 
of inundation, which could only occur from surface-water 
flows, for percolations through the walls have been made 
almost impossible, as has been since verified during 
several risings of the Elbe. 

The flues from the boilers are built in the side walls 
below the side corridor approaches to the superheaters. 
The chimney has a height of 200ft., and is 12ft.in diameter 
at the base, where the tower measures 33ft. across. Its 
chief feature is that the chimney shaft proper is quite 
independent of the tower in which it is built, the interval 
of separation gradually increasing from a certain point, at 
about the same level as the window tops, up to that of the 
terrace coping where the revetment ceases. With this 
disposition the revetment remains unaffected by the 
expansion or contraction of the chimney. 

Only the slightest trace of smoke is occasionally to be 
observed at the chimney top, and that of only a few 
seconds duration, and at moments when the boilers are 
working with a full load. This result is presumably due 
in great part to the form of the fire-box, in which fresh 
coal is always introduced at the back of the fire and not 
on top of it, as in the usual smoke-generating systems. 

All the roofs of the station are fire-proof, and are 
eovered in with tiles, pressed beton, the Monier roofing 
system, or with sheet iron, the latter serving throughout 
for the boiler-house and machine hall. 








AMERICAN RAILWAYS. 


Tue Inter-State Commerce Commission has issued its 
annual summary of statistics of American railways, this 
summary being for the year ending June 30th, 1904. The 
figures of most general interest and importance are 
tabulated below :— 


Miles of railway... ... 
double line ... 
5, third line 
fourth line ... exrneas 
»; ‘sidingsand yard trucks ... 
Number of railway companies... ... 
Number of railways in receivers’ hands 
Mileage in receivers’ hands Saar 
Number of locomotives, passenger 
a" &: goods... 
“ = shunting ... 
ee oe total... ... 
Nuwber of passenger carriages 
s» goods wagons... ... ... 
s, all carriages and wagons ... 7 
»» locomotives and rolling stock ... ... 
equipped with train brakes 
equipped with automatic 
couplings ... ... ... 
»» « Bailuny servants. foo... cco, eee 
- 4, . @nginemen and stokers 
Number in administration service... ... ... ... 
Number in maintenance of way and structures ... 
Total wages and salaries ... . Seon 
Capital ..; ..... -... 
Capital per mile ... 
DDN ccs. ose - loans ae Seis, soa" ieareigedns. san 
Capital stock on which dividends were not paid... 
Number of passengers carried... ... ... ... ... 
Passenger-miles ... ... 
Tons of goods carried 
Ton-miles So soi tlene mpeset note 
Revenue per passenger per miles ... 
Ravenue perton permile... ... .. ... 
Ratio of working expenses to earnings... 
Total earnings foe ada gees see 
Total working expenses ... 
Working expenses per mile 
Persons killed, total... ... 
Persons injured, total 
Trainmen killed S 
Trainmen injured... 
Total employés killed 
Total employés injared 
Passengers killed ; 
. OO REE IE es DEC 
killed to total number of passengers... 
injured to total number of passengers 


213,904 


1,845,404 
1,554,772 


1,823,030 
1,296,121 
107,455 
48,746 
415 721 
£163,519,962 
642,625 
£12,853 
£44, 388,210 
£549,294, 402 
715,419,682 
21,923,213, 536 
1,309.899, 165 
174,522, 089,577 
1-003d. 


0-390d. 

67-79 per cent. 
£395,034,820 
£267 379,250 
£1,261 

10,046 

84,155 


” ” 
” ” 


9,111 
1 to 1,622,267 
1 to 78,523 





THE IRON AND STEEL INSTITUTE. 


SHEFFIELD MEETING, 1905, 

SEVERAL papers were read and taken as read on Tues- 
day morning, but only one, that by Mr. Talbot on 
“Segregation in Steel Ingots,” was discussed with any 
fulness. The gist of the paper lies, perhaps, in a long 
table, a table too long to give here, but the following 
abstract may be of assistance in guiding those who wish 
to follow the subject further :— 


SEGREGATION IN STEEL INGoTs. 


Although attention has been drawn to the effects of segregation 
in ingots and rolled products, very little appears to have been pub- 
lished as regards any means of lessening the amount of such 
segregation. It appears to have been pointed out by Pourcel as 
early as 1893 that aluminium has a decided tendency to prevent 
segregation, but ths author has not met with any systematic series 
of tests to prove the point. The following results, therefore, in 
which parallel tests have been made on ingots from the same heat, 
with and without the addition of a small amount of aluminium to 
the ingot, may prove of interest. 

The ingots taken for examination were from both acid and basic 
open-hearth furnaces, and varied in weight from about 14 tons to 
8) tons, and drillings were taken over the whole surface of the 
divided ingot. 

As a rule the results show that in the case of ingots to which no 
aluminium had been added, excessive segregation down the central 
line of the ingot occurs from about 6in. from the top to about 
half-way down the ingot, that sulphur is the element which tends 
to segregate most, phosphorus next, followed by carbon, and 
finally manganese, the segregation of which latter element is so 
slight as to be almost negligible. No silicon determinations were 
made, as the amount of this element present was extremely small. 

An examination of the results obtained shows clearly that by 
the use of aluminium a billet of a much more regular composition 
is obtained. This is especially important in the case of carbon, 
especially if this stee) had without aluminium been intended for 
rail purposes, as the surface of the rail would probably have shown 
considerable irregularities in the carbon percentage, with a conse- 
quent want of uniformity in its wearing properties. 

In cases in which the carbon has segregated to the centre it is 
obvious that corresponding areas will be found at the sides in 
which the carbon is less than the mean, through the carbon having 
mizrated to the centre to a greater or less extent. 

So far as the author is aware, Pourcel was the first to point out 
that the addition of aluminium gives homogeneity to the steel. 
The analyses given in the tables certainly tend to confirm this view. 
The reason why this should be so seems somewhat obscure, and 
the author does not wish to put forward any view on the subject 
by way of explanation, but the following considerations may 
serve to throw some light on the question. 

His experience on the addition of aluminium in the ingot 
mould during casting has always been that the aluminium appears 
to make the metal set cuicker. This, he is aware,’is against the 
view usually held by metallurgists. Thus, in Mr. Harbord’s 
recantly published book on steel, it is stated :—‘‘The addition of 
very small amounts of metallic aluminium to such metal ”—i.¢ 
metal containing dissolved oxides—‘‘is found to cause a marked 
increase in the fluidity of the molten metal, to stop the evolution 
of gas, and to allow of the production of sound ingots without 
blowholes.” Mr. Harbord, however, does not seem entirely satisfied 
with this view, as on the same page, in referring to Mr. Hadfield's 
classic work on aluminium steel, he tells us that, according to that 
investigator, it is doubtful whether aluminium increases the fluidity 
of properly made steel. This latter view falls in with the facts 
observed by tlie author, under whose directions aluminium has 
been added regularly to many thousands of casts, 

Not only does the addition of a little aluminium to the metal as 
it is run into the ingot have a marked effect in setting the surface, 
but it also, in the author’s experience tends, when added above 
a certain quantity, to form cavities in the upper part of the ingot, 
so that the amount added has to be strictly regulated. The 
setting effect on the top of the ingot is so marked that at the 
works with which the author was connected, after it had become 
the custom to add aluminium regularly, the ingots were never 
sanded over or stoppered down, as no such treatment was 
necessary, either with acid or basic open-hearth steel. With mild 
steel also it was found that the moulds could be stripped sooner 
when aluminium had been added. 

It was also observed that when the same quantity of aluminium, 
viz., some 3 to 4 oz. per ton of steel, was added to the metal as it 
ran into the ladle, its effect was not so pronounced as when added 
in the ingot mould as the ingot was being teemed. 

There appears, therefcre, to be somewhat of a contradiction in 
the facts observed, some authorities telling us that aluminium in 
small quantities increases the fluidity of the metal; others, with 
whom the author joins, contending that the reverse is the case. 
Theoretically, one would undoubtedly expect some increase in 
temperature, owing to the reaction between the dissolved oxides 
in the metal and the aluminium, an action akin to the well-known 
thermite process. 

If an increased temperature is obtained, with the consequent in- 
creased fluidity, this would cause the steel to take longer to 
solidify, and would consequently tend to increase the segregation, 
provided that the aluminium has no special action of its own on 
the metal, whereas the numerous analyses made by the autho prove 
that there is a considerable diminution in the amount of segregation. 
As the metal appears to set quicker, and as, consequently, segrega- 
tion would be expected to be jess, due to this quicker setting, the 
analyses seem to agree with this view. The author's usual practice 
was to add about 3 oz. to 4 oz. of aluminium per ton of steel in the 
ingot, but this was never added until the ingot mould was 
approximately two-thirds full. Assuming the aluminium to be all 
concentrated in this top third of the ingot, it would then only be 
at the rate of about 12 oz. per ton, or about 0-033 per cent. 
aluminium. 

In the author’s opinion it would be well worth while for other 
investigators interested inthe manufacture of higher carbon steel, 
such as for rail, tire, and similar purposes, to follow up these results, 
with a view of proving whether a more uniform and regular steel is 
not thereby obtained, a result well worth the few pence per ton the 
aluminium would cost. Perhaps the chief result, to be looked for 
would be the decreased amount of crop end that it would be 
necessary to cut off from the top of the ingot, due to the greater 
solidity of the top and the lessened amount of segregation in this 
top part of the ingot. This alone would undoubtedly pay for the 
cost of the aluminium added, without considering the more regular 
quality of the finished product as a whole. 

The discussion was good—the President considered it 
one of the finest he had ever heard before the Institute. 
A full acquaintance with the paper is unnecessary to its 
understanding. Mr. Stead opened it with an illuminating 
lecture on the nature and cause of segregation, an opinion 
as to the part that aluminium played when introduced 
into hot metal, and a suggestion as to a means of reaching 
the same end mechanically. We cannot hope to do full 
justice to his little lecture in the space that can be devoted 
to it, but we cordially recommend all who are interested 
in the structure of steel to study it with care when, in 
due time, the official report appears in the minutes of the 
proceedings. 

After referring to the great importance of the subject, 





Mr. Stead remarked that although he had studied the 
subject for ten or fifteen years he had to admit that there 
were several things not quite clear to him, and to form 
an idea of what was going on inside a steel ingot during 
the process of cooling, a scientific use of the imagination 
was necessary. Mr. Talbot had propounded two main 
questions; to add others of equal pertinence was not 
difficult. Why, for example, was there segregation at 
all? Why did aluminium reduce it? Why was the top 
of an ingot purer than the rest? It was found that the 
carbon in the upper layer of an ingot was 18 per cent 
less than in the centre, and sulphur and phosphorus 
were 30 to 50 per cent. less. Why were there legs 
impurities in the top than in other parts? To these 
questions fairly satisfactory answers could be given, 
There were a few axioms on the structure of steel to be 
kept before the mind. First, rapid cooling produced 
small crystals; secondly, agitation had the sani effect: 
thirdly, the converse was true, slow cooling and stillness 
resulted in the formation of large crystals. 

After explaining the growth of “fir tree crystallites ” 
ina cooling mass of steel, Mr. Stead went on to show 
that the layers first “frozen,” those at the top and 
bottom of the ingot, must be purer than the remainder, 
hence the diminution of carbon and phosphorus in these 
parts. The introduction of aluminium had, he thought, 
the same effect as tranquility. It prevented circulation, 
and increased the rapidity of cooling, and, by the quietness 
that it caused, was instrumental in the production of large 
crystals. 

Having grasped the effect of agitation one was Jed 
to ask if there was not a practical direction in which the 
knowledge could be applied. Could we not agitate during 
cooling the Jarge ingots from which guns and shafts were 
manufactured, and so cause the impurities to congregate 
in the upper part of the ingot, the part of the ingot that 
was in any case thrown away? Several mechanical 
methods of causing such agitation readily suggested 
themselves. 

As to the question of segregation in rails, Mr. Stead 
thought that perhaps it was not so bad as it was painted. 
Since the majority of rails showed marked segregation, if 
it was really a dangerous condition broken rails and 
accidents from that cause should be far more common; 
but the rareness of rail accidents showed that segregation 
could not in that connection be a very serious matter. 
It was only when it was accompanied by piping that 
segregation became dangerous. 

Some time ago Mr. Stead made tests of the reputed 
increased fluidity of steel containing aluminium. Two 
long spiral moulds of small bore were made. Into one 
untreated steel was poured. Aluminium was then added 
to the same ladle, and the other mould poured. (n 
examination it was found that the metal Had filled nearly 
three times as much of the second as of the firsi mould, 
But the result was not due to greater fluidity. It was 
due to the fact that the steel in the first honeycombed, 
frothed up, cooled, and choked the bore; in the second, 
the tlow was solid, it did not cool so rapidly, and hence 
went further into the mould. 

Following Mr. Stead, Professor Bauerman showed a 
couple of cunningly devised diagrams illustrating the con- 
stitution of an ingot prepared from the figures in the paper. 

Prof. Harbord was in agreement with Mr. Stead as to the 
increased “facility of flow” caused by aluminium, a term 
that he has adopted in the second edition of his work, and 
which he considers preferable to “fluidity,” and he thought 
it was due toa mechanical action of some kind. Mr. Stead 
had suggested that they should assist segregation. That 
might do for guns and shafts, but it would not do for 
rails, and if the introduction of a small quantity of 
aluminium provided a means of obviating segregation for 
a few pence per ton, the method should receive the atten- 
tion of steel makers. 

Mr. A. Windsor Richards said that Bolckow, Vaughan 
and Co. had found that in those ingots which set most 
quickly there was least segregation, and therefore they 
had given up sanding or shuttering down. He believed 
that if steel was properly blown and re-carburised it set 
so quickly that no aluminium was needed to prevent 
segregation, and he thought the introduction of it would 
cause piping. He not only agreed with Mr. Stead that 
segregation was not injurious to rails, but he went so far 
as to suggest that it might even be an advantage, since 
the wearing parts were rendered purer by its presence. 
Mr. Saniter compared the results in the ingot and the 
bloom, and came to the conclusion that the case had 
been made too favourable to aluminium. Dr. Bone put 
the value of aluminium, which had the same effect as 
agitation, down to the occlusion of gas; and Mr. Leding- 
ham thought the less “ physic” there was added to steel 
the better. Two or three other speakers, Messrs. Cosmo 
Johns, Paul, McWilliam, and Mathews had also a few 
words to say on the subject. 

The point of Mr. Talbot’s reply was that the results he 
had put before the meeting were at any rate sufficient to 
show that thé addition of aluminium was worth trying. 
The quantity necessary was too small to have any effect 
on the final product. 

The following short paper by Mr. Upton on “ A Mani- 
pulator for Steel Bars” was then taken. The discussion 
was of no great importance. 


MANIPULATION FOR STEEL Bars. 


The constantly increasing sizes of sectional material demanded 
by shipbuilders and engineers have forced makers of sections to 
consider the adoption of mechanical means of handling bars 
during the process of manufacture. In a mill rolling a great 
variety of sections the problem is one of extreme difficulty, as 
owing to the various motions required, any single  spergpee 
capable of doing all that is required in such a mill would be of an 
extremely complicated nature ; so much so indeed as to impair its 
usefulness, owing to the probability of breakdown, and the con 
stant attention which would be required to keep it in anything 
like order. 

In the invention about to be described very briefly this difficulty 
has, it is claimed, been overcome by employing a series of three 
machines, the first of which consists of two pairs of movable heads, 
which are installed at each side of the roughing and finishing roils. 
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,eads can move in either direction parallel to the rolls, 
preferably actuated by hydraulic cylinders, and they 
jace the piece in position for entering any required pass. These 
Cod, moreover, are fitted with levers for turning the piece up for 
edging purposes ; not only will they turn the piece up, but, with- 
out actually gripping it, will maintain it in that position until it 
enters the rolls. The heads are shown at A. 4 : 

In addition to edging, however, nearly all the larger sizes require 
to be turned completely over once or oftener during the process 
of rolling. The rolls employed are so designed, however, that the 
first turn over does not take place until the bar has left the rough- 
ing rolls, and before it enters the finishing. The second of the 
three machines has been correspondingly designed therefore to do 
this turning over of the piece between the roughing and finishing 
rolls. B indicates how this result is obtained. It will be seen 
that, as the bar is being pushed over from the roughing to the 
finishing rolls, it is caused to move up a slight incline until the 
outer edge of the bar is engaged by what may be termed the 
hook of a tumbler, As the bar is pushed farther forward, this 
tumbler rotates, and finally the piece, of whatever shape, is 
turned completely over, ready for entering the first pass of the 
finishing rolls. In point of fact, the time occupied in this double 
operation of skidding and turning over the piece is not longer than 
that usually occupied in merely skidding the piece across accord- 
ing to the old-method. Hence the time formerly occupied in 
turning over the piece by hand for entering the finishing rolls is 
saved altogether. 

When rolling sections such as large bulb tees it is necessary to 
turn the bar completely over at each side of the finishing rolls, 
and for this purpose the machine C has been designed. It consists 
briefly of a head capable of being moved in either direction parallel 
to the rolls. This head carries a segmental body provided with 
teeth which engage with a rack, so that partial rotation of the 
body about a horizontal axis at right angles to the rolls can be 
obtained in any position of the head. The turning over of the bar 
is performed by moving the head so that the segmental body 
engages the bar, which it holds in position without gripping. On 
rotating the body by means of the rack the bar can be turned 
completely over, and at the same time brought directly opposite 
the next pass in the rolls, the whole operation only occupying a 
fraction of the time previously required with manual labour. 

So far as experience goes, these appliances have been found to 
apswer all the purposes required in the large mill in which they 
have been used. ‘They have reduced the rolling staff from ten 
men, on ordinary sections, to five, and on some of the larger 
sections even greater reductions in the number of men have been 
effected. Beyond watching the guards and guides of the mill 
generally, the men whose services have been retained have very 
little to do, and the hard, laborious work which they had to per- 
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form at times is now done in a fraction of the time by the machines 
described. The output of all classes of sections has been increased 
very considerably, the material being finished so much hotter, much 
less steam is required to drive the mill, and there are no cobbles 
due to delay in handling heavy sections. There is less dressing of 
rolls, and, as to the life of the rolls, it may be mentioned that, 
before this manipulating arrangement was designed, the breakage 
of bulb tee rolls was very heavy, averaging about one roll to every 
400 tons manufactured. Sirce starting the manipulators some 
thousands of tons of bulb tees have been rolled, and not a single 
roll has been broken. This is a matter of great interest to all 
makers of sections, especially those who manvfacture the larger 
and more awkward sizes, and a model is shown which fully illus- 
trates the machinery, and all that it is capable of doing. 

Two papers, one by Mr. Waterhouse on “ The Influence 
of Carbon on Nickel and Iron,” and the other by 
M. Dumas, “On the Reversible and Irreversible Trans- 
formations of Nickel Steel” having been taken as read, 
an abstract of Captain H. S. Howorth’s contribution on 
“The Presence of Greenish-coloured Markings in the 
l'ractured Surface of Test Pieces” was heard, and a few 
words were said about it by Mr. Gledhill, General 
O'Callaghan, and General Wolfe-Murray. 

This practically concluded the proceedings, the next 
few minutes being devoted to the usual complimentary 
speeches, 

A start was then made for various works, the largest 
body of members electing to visit the East Hecla Works 
of Hadfield’s Steel Foundry Company, Limited, where, 
after an excellent luncheon, with a few speeches, had 
been served, a tour of several shops was made, and an 
instructive exhibition of scientific apparatus for metal- 
lurgical inquiries was examined. Amongst the exhibits 
was an exceedingly interesting collection of old books on 
metallurgy shown‘ by Mr. Hadfield himself. A gun was 
then fired at a plate, and the efficiency of the capped 
projectile demonstrated, the shot, after passing clean 
through the plate, being recovered intact in the backing. 
The velocity of the shots were recorded on a chrono- 
gtaph of German make. 
sheath of softer metal.is hung endways from an electro- 
magnet, which is adjusted to be able just to support its 
Weight and no more. Beside the bar are fastened two 
Spring chisels held out of the way by magnetically 
Operated triggers. The firing of the gun releases the 
magnet, and the bar begins to fall. The rupture of the 
first screen releases one chisel, and notches the bar, which 
continues to fall; the rupture of the second screen 
notches itagain. The distance between the two notches 
18 easily measured with a steel micrometer provided with 
two chisel edges which fit the notches, and the speed in 
metres per second is read off at once. 

The short time spent in the shops did not give much 
°pportunity for following many processes, but part of the 
manufacture of 18-pounder shrapnel shells was watched 
with interest. The hollow ent bodies are received in the 


machine shop, and are then reduced to form in single 
operation lathes of very simple design. One machine 
centred, two other machines faced the ends, a third rough 
turned, and so on, no single machine doing more than one 
operation. The finished shells, provided with their 
quantum of bullets, but without powder, which is added 
at the arsenal, are stamped with marks and numbers, so 
that of every shell and its parts a record may be kept for 
reference. 

Amongst the manufactures laid out for inspection were 
many things connected with tramways, electric coal 
cutters, and several quartz crughing mills, the ‘““Heclon” 
gyratory and a reciprocating crusher, which were shown 
enjoying a meal of old granite setts. Both machines are 
well known. 

An interesting appliance was a steel rail and joint 
grinding machine for use on tramways. It was driven 
by a petrol motor of 4} brake horse-power, with water- 
cooled head, and a neat sheet iron cover encasing the 
working parts of the motor when not in use to protect 
them from injury. The machine requires approximately 
not more that 14 gallons of petrol per day, when in con- 
tinual use. It can be easily moved from place to place 
by two men, and does not require any skiiled attention. 
With a suitable drilling attachment this machine can 
also be used for drilling rails when in position. 

One of the most instructive exhibits on view in the 
East Hecla works was armour for gun mountings made 
of “ Era” steel. These exhibits consisted mainly of two 
shields, one of 6in. generally, a portion, however, being 


an incomplete state, which is to be sent when finished to 
Shoeburyness to be tested. It is for land service. We 
noticed in THE ENGINEER summary of Improvements in 
War Material for last volume a remarkable series of 
experiments which had been made with a 6in.—partly 
4in.—gun shield, fired at with 4}in., 4°7in.,. and 6in. 
shells of various kinds. This was the first of the two 
described above. Armour-piercing shell of 4°7in. calibre, 





| bearing upon the first of these two 


also common and lyddite shells of 6in. calibre, were fired 
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against it, but did not succeed in perforating or smash- 
ing it; indeed, the lyddite shell only made an indentation 
of about lin.deep. Finally, a 6in. armour-piercing shell 
was fired, with a velocity of about 2000 foot-seconds, and 
a striking energy of 2900 foot-tons, and, although about 


half of this shell got through, it is believed to have burst | 


upon the outside. Altogether this shield has been sub- 
jected to the attack of projectiles representing the 
enormous striking energy of over 20,000 foot-tons, and 
there is yet not the sign of a crack in it. 


The punishment borne by this shield without any | 


rupture or serious damage is recorded below :— 


Projectile. Velocity, f.s. Effect. 
4-7in. A.P. shell ... 17 


702 
1704 | Very slight damage to shield ; shells 


’ ” 


a 4 1803, broken up outside. 
me id ... 10968 
a is ... 2128 Partial penetration into plate; 
damage not important. 
6in. common shell ... 2035 A slight indentation. 
6in. lyddite shell 2022 


2039 = Only about half got through ; be- 
lieved to have burst outside. 


6in, A.P. shell... 


The following rounds were fired at the thinner portions | 
of the shield, 3}in. to 4in. thick, mostly at oblique | 


angles :— 
eee Velocit Angle of Thickness 
Projectile. f.s. amen face. of plate. 
4kin. A.P. shell 1860 40d 4ic, 
ee ae, 1890“. 40deg. | ,Scareely J 
ae mS indented : 
44in. A.P. shot 1850 40 deg. ia Se 
4iin. A.P. shell ... ... 1850 30 deg. Penetrated. ss 
4kin. capped ‘‘ Heclon” 
1 ree 40 deg. fe 3fin. 
4hin. capped ‘‘ Heclon” 
BPP, si sig ace 40 deg. Indentation. din. 


This last table is instructive, as showing that 
round 4 was superior in its effects to round 1, although 
fired with slightly less velocity, because the angle at 


An iron bar covered with a/ which it was fired to the piece of armour was 30 deg. | reversed without the aid of outside gearing or clutches, and the 


instead of 40 deg. The superiority of round 5 over 
round 6 is also interesting. Probably it was due to the 
fact that the plate was only 3}in. thick at this spot, 


instead of 4in.; also the velocity of round 6 was weak, a | 
fact which discounted considerably the value of the | 


“cap.” It seems clear from this table that a difference 
of 10 deg. in the angle of attack will materially affect the 


result of the round. Also that the “cap” is of little | 


value with a velocity of no more than 1830 foot seconds. 
We understand that a series of experiments has been 
just carried out at Shoeburyness, which has an important 
points. 
armour plate, made of Mr. Hadfield’s “ Era” steel, has 
been tested with a number of rounds, fired with 
armour-piercing projectiles, from 6in., 7*5in., 9°2in., an 
12in. guns, at high velocities. The angle was at 50 deg. 


only 4in. thick, having been already fired at; the second | 
consisting of a two-sided 7*5in. thick armoured shield in | 







A 6in. | 


| with the face of this 6in. armour plate. The 6in. pro- 
| jectiles were, we understand, fired without caps; the 
| others were capped. In all instances the plate was 
| practically uninjured, the projectiles merely making an 
| indentation upon the plate and breaking up outside. The 
uncapped projectile, however, appeared to get the best 
| hold of the face of the plate, though it did not effect 
| penetration, no doubt due to the fact that the angle at 
| which the rounds were fired neutralised the value of 
| the cap. It is possible, however, that the velocities may 
| have been under those at which “caps” are found to be 
| most effective. But the importance of angle obliquity in 
affecting fire cannot be too highly estimated. When it 
is considered that much of the firing in raval warfare of 
| the future will be at high angles of obliquity, it is clear 
that every effort should be made to render such fire 
| effective at long range. 

In the evening two- dinners were held by the local 
Reception Committee, one at the Cutlers’ Hall, which 
was filled to its uttermost, and the other, an “overflow,” 
at the Royal Victoria Hotel. They were both highly 
| successful. 








A NEW INDIAN TROOPSHIP. 


THE contract for the new troopship for the Indian Govern- 
ment has now, so we understand, been placed with Messrs. 
John Brown and Co., Clydebank. This vessel, which has 
been designed by Sir Edward Reed, is to have a speed of 
16 knots, and will be fitted with duplicate sets of triple- 
expansion engines of 7000 indicated horse-power. She is 
specially designed for service on the Indian Coast, and her 
leading dimensions are ruch as will enable her to enter safely 
some of the smaller harbours where the water is somewhat 
shallow. Thus, with a length of 350ft., her draught will be 
18ft., and the contract includes severe penalties for any 
excess of draught or for a speed less than that stipulated. 
If the draught is increased by 3in. the contact price 
is to be reduced by £3000; a 6in. increase entails a re- 
duction of £7500; a 9in. increase a reduction of £10,000; 
whilst if the draught is 12in. in excess of that required 
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there will be a reduction of £12,000. In regard to the 
question of speed, the new vessc! will be required to 
attain 16 knots on a six-hours’ trial, with a displacement of 
5820 tons, and a penalty of £175 will be exacted if the speed 
obtained is less than 16 knots by one-tenth mile per hour. 
| For a greater decrease in speed much heavier penalties will 
be inflicted, and if she shows a speed below 154 knots she 
will be rejected. There are also further penalties in regard 
| to non-delivery at the specified date. It is probable that the 
| engines of the vessel will have cylinders 26in., 4lin., and 
| 65in. in diameter, by 48in. stroke, taking steam from two 
single-ended and two double-ended boilers, working under 
forced draught. The new trooper will be 350ft. long and 
| have a beam of 51ft. 9in. 








LEEDS ASSOCIATION OF ENGINEERS.—The opening ceremony 0 
the winter session of the Leeds Association of Engineers was held 
on the 28th ult., when the President, Mr. W. H. Drake, delivered 
an address. Referring to the visits of members to engineering 
works, he remarked that on such occasions they had the oppor- 
tunity of seeing processes not published in books or taught at 

| educational establishments, and which had taken years to develop. 
In common with other of the members, he was of opinion that one 
of the coming changes would be the quiet but steady substitution 
of gas or oil-driven for steam-driven plants. With regard to the 
| motor boat, which had recently come into prominence, he said 
| that although an ordinary motor boat had attained a speed of 12 
| to 20 miles per hour, or, in the case of boats built for racing 
| purposes, 30 miles an hour, the oft-repeated mistake with a new 
venture had been made—they were built too light for the power, 
and came to grief, as during the recent races at Monaco In 
some instances, in-a rough sea, the engine—three to four times the 
power of a steam engine—could tear the boat to pieces. From 
inquiries received, there ap to be an opening for oil loco- 
| motives in the Soudan ; and even in England, where water was so 
plentiful, there were well-known disadvantages connected with the 
| steam locomotive, and —. the oil locomotive would offer the 
| best solution of the problem. The advantages of steam were that 
| it was better uaderstood ; steam was to a large extent self-lubri- 
| cating, working smoothly and quietly ; the cut-off and expansion 


| cou!d be calculated and adjusted to a aicety, the engine could be 


| fuel was indigenous to the country, and, therefore, cheap Its 
| disadvantages were the necessity of a heavy boiler, consuming a 
| heavy weight of coal and water, of which the engine had to carry 
| a dead load its life long. say, 4000 to 5000 gallons of water and five 
tons of coal in a single journey, this being the loss to its carrying 
capacity ; also the greater initial cost in proportion to the hauling 
power. The oil locomotive would have the advantage of greater 
thermal efficiency, a very much lighter engine, giving greater 
hauling power per horse-power developed and less labour, only a 
driver being required, although, to provide against emergencies, 
| it might be well to have two men. Its disadvantages would be 
great vibration, owing to the cylinder explosions, the smell! of 
burnt oil, the danger of fire ; up to the present, the fact that the 
engine would have to be started before locomotion commenced ; 
the reversing would have to be done by gearing, and the cost of 
| the combustible would be greater for the power developed at the 
| present value of liquid fuel. In road locomotion the battle was 
| already being fought, but the old, well-designed, and efficient 
| steam road motors as made in Leeds would take some beating. 
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THE LIEGE EXHIBITION. 


VAN DEN KERCHOVE ENGINES. 

In our issue of January 11th, 1901, we described a 1000 
horse-power engine which Messrs. Van den Kerchove, of 
Ghent, had exhibited at the Paris Exhibition. On 
page 334 we give asectional drawing of an engine of very 
similar type, which this firm is exhibiting at the Liége 
Exhibition. It is of 600 horse-power. It will be seen 
that this engine is fitted with piston valves, the makers’ 
recommendation for these valves being that they offer all 
the advantages of Corliss and double-seated valves with- 
out possessing any of their inconveniences. Four distinct 
valves are employed for each cylinder, and these work 
vertically in the cylinder casting. The valve pistons are 
fitted with segmental rings, and they work in liners which 
are pierced with ports communicating with the main 
steam cylinders by means of annular canals. When 
the admission valve, which is placed above the cylinder, 
is lifted, it uncovers the ports, and the steam which 
fills the cover of the cylinder is allowed to enter 
the cylinder. The exhaust valves are of the same 
type, and are operated in precisely the same manner as 
the admission valves, only, of course, when the ports are 
uncovered the expanded steam escapes from instead of 
entering the cylinder. The drawing shows well the 
general construction of the engine and the positions of 
the valves, and it will not be necessary to go further into 
their details and working, having regard to the description 
mentioned abcve as already having appeared in our 


es, 
The following are the leading dimensions and charac- 
teristics of the Liége Exhibition engine :— 


Diameter of high-pressure cylinder... 495 mm, 
+s low-pressure ge elie 855 ,, 

Stroke Fs a bee vce ” 

Revolutions per minute 110. 45 


The working pressure is 10 atmospheres, say 150 lb. 
per square inch, and though the listed power is but 600 
horse-power, the makers affirm that the engine may be 
worked up to 700 horse-power without losingits regularity 
In working, and without any part of it being submitted to 
abnormal fatigue. The two cylinders are steam jacketed, 
the high-pressure cylinder with boiler steam, and the low- 
pressure cylinder with the steam exhausting from the 

igh-pressure cylinder. 

A continuous-current dynamo is directly coupled to the 
crank shaft of the engine, and the combined plant is 
destined for the works of the Belgian State Railways at 
Mechlin. 

The firm also exhibits two high-speed single-acting 
Vertical engines, arranged with two pairs of tandem 
cylinders, with the following dimensions :— 


Diameter of ig cylinders .. 240mm. 
: a 
Stroke ‘ sexpiled me AES le on 
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Fig.t. 


These engines run at 470 revolutions per minute, and, 
working non-condensing, they develop 90 horse-power at 
a pressure of 9 atmospheres at the stop valve of the engine. 
Governing is brought about by throttling, and the steam 
distribution is effected by means of piston valves work- 
ing in the interior of the piston-rods, as in the Willans 
engine. These engines are also coupled to dynamos, 
these being made by the Compagnie Internationale 
d’Electricité de Liége. 








A NEW TYPE OF MARINE FIRE-TUBE 
BOILER. 


WE have received the following article and drawings from 
Colonel G. Scialpi, of the Italian Royal Navy (Naval Archi- 
tects’ Branch), at present stationed at Leghorn :— 

It is well known how the fire-tube boiler, both in its Scotch 
and locomotive shape, fell out of favour when it proved un- 
suitable to the increased needs of modern warships. These 
needs required an increase in the power of machinery, and 
with this object forced draught was tried with disastrous 
results. 

The marine fire-tube boiler has since its appearance 
been characterised by a defective design and performance, 
which refer chiefly to the circulation, to the short run of 
gases, and, as to the Scotch type, to the size of furnace. 
Notwithstanding these defects, which are, however, very im- 
portant from a tactical or economical point of view, 
the fire-tube boiler lasted for years, and the necessity of 
its substitution was only felt when it could no longer 
answer the new exigencies. The water-tube boiler, which 
took the place of the fire-tube boiler, on the other 
hand, was not new as to the principle of its construc- 
tion. Why, we might ask, was it not found natural to 
shorten the way to the introduction of the water-tube boiler, 
so advantageous as it appeared for its lightness, compactness, 
and greater security, without awaiting the final failure of 
the tank boiler? The answer is not possible unless it be 
admitted that some features existed in the tank boiler not to 
be found in the new one, and which could not be given up 
without profound consideration. These features consist in 
the composition and the distribution of: the heating surface, 
the weaker part of which—the tubes—is not exposed to 
causes of failure peculiar to the water-tube boiler, and in 
which the repairing of a tube failure is easier, and does not 
necessarily entail throwing the boiler out of work. The 
boiler illustrated is intended to retain the advantages of the 
tank boiler without its disadvantages. 

The committee appointed by the Admiralty in 1900 to con- 
sider certain questions respecting modern types of boiler for 
naval purposes formulated as follows* the three principal 
requirements of marine boiler from a tactical point of 
view :—(1) Rapidity of raising steam and of increasing the 
number of boilers at work; (2) reduction to a minimum of 
danger to the ship from damage to boilers from shot or 


shell; (3) possibility of removing damaged boilers, and | 





* Tue Enoinger, March 15th, 1901, page 275. 
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replacing them by new ‘boilers in a very short time, and 
without opening up the decks or removing the fixtures of the 
hull. 

The first is very important, but it must not be estimated 
beyond its proper value, which should not be exaggerated, as 
M. Bertin says. The time required for starting the engines 
is shortened by the rapidity with which the boiler gets under 
steam, only because this rapidity admits of anticipating the 
heating of the engines, which operation takes several hours, 
according to the size of the machinery. The technical con- 
dition necessary to satisfy this first item is the activity of the 
circulation of the water. As to the security requirement, it 
must be taken in a relative sense. ‘‘On land, and in the 
neighbourhood—not immediate—of the boiler,’ as M. Bertin 
says, ‘‘ the water-tube boiler gives an incontestable and full 
security ; the effect of an explosion does not extend very far. 
But on board ship one can no longer speak of security after 
the disaster of the Sarrazin and of the Jauréguiberry.”’ 
A condition that must be satisfied for this requirement 
consists in reducing the quantity of water; but an exaggera- 
tion in the reduction of the water leads to an extreme 
sensibility of the boiler to the variations in the running of the 
engines and in the managing of the fires. The third condi- 
tion imposes either the adoption of small sized boilers, which 
condition agrees with the preceding one, or of a boiler which 
could be taken to pieces of a size that can pass through the 
hatchways. 

If to these requirements, to which the ordinary tank boiler 
does not answer, be added the principal defects of the same 
boiler, especially of the Scotch type, namely : (4) Deficiently 
proportioned furnace room; (5) shortness of the run of the 
flame and the hot gases; (6) unfitness for forced draught ; 
we have before us the essential conditions to be satisfied in a 
design of a marine fire-tube boiler more properly intended for 
warship purposes. 

The preceding considerations induced me to design 
and construct a type of fire-tube boilen—illustrated by 
Figs. 1 and 2—which may be called a ‘marine boiler 
with tubular heaters.’’ This boiler is composed of the fol- 
lowing principal parts:—(1) The furnace compartment, or 
lower vessel. The furnace is of a box shape without bottom, 
the sides are inclined to the vertical line, the crown is of 
cylindrical form, the height above the grate is liberally 
designed as to the length of the grate. To the back plate of 
the furnace a tubular ring is attached, which constitutes a 
lengthening of the direct heating surface, and concurs in 
giving a good development to the flames beyond the bridge 
before they reach the combustion chamber, A box, wholly 
similar to the furnace case, constitutes the shell of the furnace 
compartment. Between the furnace case and the shell there 
is contained a water space. (2) Several tubular heaters—four 
according to the drawing—placed in two vertical rows above 
the furnace compartment, which are, like the latter, inclined 
to a horizontal plane. These heaters are cylindrical vessels 
of steel plate full of water, between theendsof which fire tubes 
extend, fitted as in tank boilers. The external surface of 
the heaters and the interior of the fire tubes are lapped by the 
flue gases. (3) An upper vessel, or steam chamber, which 
contains water in its bottom, and the lower part of which is, 
like the superior heaters, lapped by the hot gases, (4) Circu- 
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lation tubes, which are nearly vertically situated at both 
ends of the upper vessel, and set up communication between 
this vessel and the lower ones. There are two sets of these 
tubes, viz., the back and the front ones. 
return tubes, and. extend from the bottom of the upper 
vessel to the bottoms of the other vessels. The latter start 
from the top of these lower vessels and carry into the superior 
vessel the mixture of steam and water. (5) 'hecasing, which 
constitutes also the walls of the combustion chamber and of 
the smoke box, covered with either fire-bricks or non-conduct- 
ing material, according to the temperature of the flue gases 
which come in contact with it. A diaphragm is placed in the 
casing between the lower and the upper heaters, which forces 
the gases to turn twice before they reach the base of the 
funnel. The boiler I have descri is, I may say, an ele- 


mentary one; but it is tobe understood that beyond a certain | 


grate area it is convenient that the boiler should be made up 

of two such elements having the water spaces and smoke 

boxes in common, as shown in Figs. 3 and 4. 

The principal data of the first boiler are the following :— 
Steam pressure .. .. 2 os ce oe te oe 200 1b. 
Direct heating surface .. .. .. .. .. -- -- 74:-0sq ft. 
Heating surface of the heaters and of the upper vessel 364-6 ,, 
Total heating surfac Sher Gs. espiee Wee | sys oa koe .. 
Grate area .. .. 14-73, 
Water space . 60-8eu ft. 
ET a ee ee 
Weight of the boiler, excluding uptakes and fittings 
Weight of the fittings, brickwork, and grate bars 
Total weight of empty boiler .. .. .. . .. .. 6-397 ,, 
Total weight of boiler with water at normal level .. 3-067 as 
And the principal data of the second one are :— 

Steam a. a ee cere 
Direct heating surface ee ee ae ee 
Heating surface of the heaters and of the upper vessel 1010-3 ,, 
Toeal beating eurface ... .. 2. 2. 2. ce oo oe 2183-8 
Grate area... 83-7 _ —,, 
Water space 19t-4ceu ft. 
RN GINND <S,'sc --as. we oe Se. ce 6s. ce ac. GFE 
Weight of the boiler, excluding uptakes and fittings 
Weight of the fittings, brickwork, and grate bars .. 
Total weightof empty boiler .. .. .. .. .. «. 14-627 ,, 
Tota! weight of the boiler with water at normal level 19-410 ,, 

The saving of weight and space in such a boiler, as com- 
pared with the Scotch type is evident. On one side the 
weight of water is reduced because of the small water spaces, 
on the other side the suppression of the thick and large tube 
and shell-plates, reduces by a considerable amount the weight 
of the metallic parts. ‘This saving of weight is about 40 per 
cent. for the metallic parts, and 60 per cent. for the water, 
or in all about 50 per cent. when comparison is made between 
a two-furnace boiler of this new type and a two-furnace 
single-ended Scotch boiler. The saving of space in the 
transverse sense is apparent, the breadth of the boiler under 
examination being only a little greater than the breadth of 
its grate. In the above instance this saving may amount to 
about 4ft. As to the length and the height no variation is 
to be found between the two types of boiler, a diminution of 
the height being, moreover, possible beyond a certain diameter 
of the corresponding tank boiler. If we now compare the 
new type with water-tube types of the heavy class, we 
find no — difference in weight per indicated horse- 
power under low forced draught—4in. water—and some 
advantage on greater draught—lin. 

No weak part of this boiler is exposed to the direct action 
of the flame. 
to that of a locomotive, of which large experience has been 
made in the Italian navy. Moreover, an overheatizg of the 
furnace is very far from probable, as the space above is 
always full of water, owing to its position below the upper 
vessels. It is to be added, that in case of critical 
contingencies, drawing the fires may be attempted in this 
type of boiler. The composition of the boiler made up of 
various vessels connected by simple tubes, allows free expan- 
sion. As to the heaters, they are cylindrical vessels of small 
diameter immersed in am atmosphere of gases, which can 
freely expand, and leakage occasioned by the overheating of 
the tube plate which receives the impact of the flames is not 
admissible. It may be concluded that this boiler is in 
better condition of resistance than the tank type under 
forced draught. 

As to the circulation of water, there is no doubt that, owing 
to the inclination of the inferior vessels, the steam tends to 
ascend towards the front end or top of these vessels, from 
which it is carried to the steam chamber along the corre- 
sponding circulation tubes. In these tubes, therefore, a 
current of steam takes place, and in consequence the said 
tubes and the back ones are in the same conditions of the two 


4-184 tons 
2-263 ,, 
a 


jure 


11-320 tons 
83-807, 


| 
| 
| 
| 
| 
| 
| 


ration 
oal 


fe 


per lb. o 


Number 
of trial. 


of coal 
used per hour. 
and per 
___ #4. %_of grate. 
iler per hour. | 


in. water. 


Average quantity 


Air pressure 
in closed ashpit, 
roses into 


Duration of trial, 
“Actual evaporation 


Steam pressure, 
coal used per hour | 


average quantity of | 
Average feed-water | 


Actual cvai 


the 


The former act as | 


As to its durability, its furnace is not inferior | 


TABLE I. 


per sq, ft. of 
heating surface 


| arms of the well-known U-shaped tube, on which experi- 
| ments have been made to show the circulation in water-tube 
boilers. 

A confirmation has been secured of the activity of the cir- 
| culation by trials made on two models, one of which repre- 
| sented to the scale 1:10 the furnace compartment and the 
| upper vessel with the circulation tubes, and the other one the 

heater and the said upper vessel with the respective connect- 
ing tubes. Although from these trials it was not possible to 
deduce numerical results applicable to the boiler, yet they 
clearly showed how well the circulation took place, and in the 
pre-arranged manner, and how speedy was the steam flowing 
in the downcomers. 

A series of evaporation trials has been conducted with the 
boiler corresponding to Figs. 1 and 2, under the supervision 
of a Committee appointed by the Italian Ministry of Marine. 
The trials, in number eight, were made under natural and 


| forced draught—jin. to lin. water—at 200 lb. steam pressure. 


The boiler was placed on the shore, partially covered with an 
asbestos mantel. The steam was allowed to blow freely to 
the atmosphere. Feed was maintained continuously, and 
was so regulated that the oscillations of the pressure could 
not exceed 15 1b., which were also lessened by controlling the 
steam valve. In order to aseertain exactly the quantity of 
evaporated water each feed pump was supplied by two tanks 
previously gauged, from which the pump derived its suction 
alternately. The fuel was hand-picked Cardiff. Its thermal 
power was determined by the Thomson calorimeter at the 
Metrical Department of the Spezia ry ates The tempera- 
ture at the base of the funnel was taken by a Giibler metallic 
pyrometer. 

The annexed Table I. contains the results of the trials, 
which are completed by the following remarks in the 
Committee’s Report :— 

(1) Circulation of water: Steam can be raised from cold 
water in one hour, and it is possible to shorten this 
time. The return circulation tubes, which are external 
to the boiler, become hot in a quarter of an hour after 
the lighting of the fire. Nothing has been observed 
during the various trials that might point to disturbance or 
deficiency of circulation. 

(2) Run of the hot gases: The high rates of combustion 
that have been attained with a satisfactory efficiency, show 
that in this boiler a longer run of the gases is accompanied 


| by a diminished resistance along the flue as compared with 


the Scotch boiler. 

3) Behaviour under forced draught : No drawback has 
been manifested on the last trial made under forced draught. 
The Committee believe that it is possible to surpass the 
pressure of lin. water up to lin. and more, without 
drawbacks. 

(4) Efficiency: When acting under natural draught the 
rate of combustion per hour and per square foot of grate may 
be maintained at 17°2lb. and over, up to a maximum of 
23°21b. The actual evaporative power of 1b. of coal is 
8:71 1b. when the rate of combustion is the lower one, and 
the efficiency of the boiler rises to 71°72 percent. These 
figures are not so high when the rate of combustion is 
increased, and beyond the above-mentioned maximum rate of 
combustion, it appears convenient, both from the economical 
and evaporative point of view, to use forced draught. 
When forcing slightly—3in. water—a rate of combustion of 
35 1b. per square foot of grate may be maintained, to which 
figure corresponds an evaporative power of 8°77 lb. of water 
per pound of coal and the efficiency of 72°22 per cent. 
Increased we lowers the figures, the evaporative power 
being of 8-09 lb. and the efficiency of 67°26 per cent. 
when the water pressure is lin., and the rate of combustion 
45-9 lb. per square footof grate and per hour. It may be 
stated that the evaporative power of the boiler is doubled 
by acting under low forced draught, and tripled when 
moderately forcing at a higher rate. 

(5) Weight : Table II. contains data of comparison between 
this boiler and the Scotch or Niclausse, and from these 
figures the former appears much lighter than the Scotch 
type. Under low forced draught no remarkable difference 
exists between this boiler and the Niclausse, while the former 
becomes lighter under an admissible higher rate of draught.* 

(6) Space: The saving of space in the transverse sense 
realised by the new type is evident, whereas there is no 
appreciable difference as regards length and height. 


* 1t is to be remarked that a further saving of weight should be attained 
with the double furnace new type boiler. 
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TABLE “ 


Steam pressure, lb. .. 
Grate area, sq. ft. aT ee ae eae 
Indicated horse-power under natural draught .. .. 
in. forced draught ... .. 
‘ “e ij: 1 ERTIES 55) ce. Sy tad. eo See 
Weight of boiler, including fittings, excluding uptakes and funnel, tons 
WE, Ca, aus Se ewe 4s 4 se 40, 5%, ee. oe, ine 
AR ce Le ae ee ee eee 
per indicated horse-power under natural draught, Ib. . 

. }in. forced draught, Ib.. 
lin. forced draught, Ib... 


” ” ” 


T ital weight, 
s ”- ” ” 
” ” ” 


Single-ended Scotch boiler. Nicl as 
er. 





. | Steamer | 
New type Doris (fitted| 
boiler. with — 


Steamer | Armoured 
cruiser 
G. Garibaldi 


D. Manin. the Howden) 


draught). | 


180 
126-9 











* These figures are obtained by taking at 15-5 Ib, the feed-water required per indicated horse-power and per hour, 





SIX-COUPLED PASSENGER LOCOMOTIVE 
LONDON AND NORTH-WESTERN Rajq, 
WAY. 


In our two-page Supplement and on page 338 we give 5 
perspective view and a drawing of the new six-wheel coupled 
engines on the London and North-Western Railway. This 
class of engine- -4-6 0 type—was built at Crewe Works from 
the designs of Mr. G. Whale, the chief mechanical engineer 
of the London and North-Western Railway, specially for 
working the heavy express trains between Crewe, Preston 
and Carlisle. The first engine was turned out in May, 1905. 
and ran its trial trip from Crewe to Carlisle and back on 
May 2ist, 1905, with a train of empty coaches weighing— 
exclusive of engine and tender——373 tons 9 ewt. 3 qr. The 
leading end of the engine is carried on a four-wheeled radial 
truck, the centre of which is fitted with a radial axle-box 
and side controlling springs. The cylinders are 19in, dig. 
meter by 26in. stroke, and are placed between the frames 
Joy’s valve gear being used. The coupled wheels are (ft, 3in’ 
diameter, with tires 3in, thick, and the truck wheels arg 
3ft. 9in. diameter. The working pressure is 175 1b, per square 
inch, the grate area 25 square feet, and the heating surfaca 
is as under :—Tubes, 1908 square feet ; fire-box, 13° square 
feet ; total, 2041 square feet. 

The tender has a water capacity of 3000 gallons, ang 
carries six tons of coal. It is constructed entirely of stee] 
and runs on three pairs of wheels 3ft. 9in. diameter, being 
fitted with the ‘‘ pick-up ’’ apparatus for taking water whilst 
the engine is travelling, the water scoop being worked from 
the foot-plate by a hand wheel and double-threaded screw, 
The following are a few of the principal dimensions of the 
engine, viz.:— 

Cylinders — 

Diameter .. 

Te eee ee eae a a ee 
Distance apart of cylinders centre to centre 
Maximum travel of valve.. an ee on 
Lead of valve ., . 

Lap of valve .. 

Valve gear... 

Boi'er (stecl)— 

i GR ee eee eee ee ee ee ee ey 
Largest diameter outside .. a4 ‘oq ae One. ek (Mee SU. 
Least diameter outsice 4ft. litin, 
Thickness of plates gi 
Working pressure. .. 

Fire-box casing (steel)— 

Ler gth outsite cas ng ° 

Width outside casing . .. .. 
Depth below centre of boiler .. 
Thickness of plates od we se 
Stays, copper, centre tocentre ., 

Fire-box (copper) — 

Length at bottom, inside... .. 
Width at bottom, inside 
Thickness of plates .. .. .. 
Thickness of tube plate, copper 
Tubes — 
Number of tubes .. .. .. 
Length between tube plates 
Diameter of tubes, outside e 
Diameter of blast Pipe nozzle... .. 
Height of chimney from rail .. .. 
Height of centre of boiler from rail 
Wheels— 
Diameter of truck wheels .. .. .. .. 
Diameter of driving and coupled wheels ‘ 
Thickness of tires on as 2s 66. 000 4a 
Distance between centre of truck and centre of 
driving wheels ae es, 06 sare <6 
Centres of truck wheels .. a era 
Centre of driving to centre of intermediate wheels.. 
Centre of intermediate to centre of trailing whee 
Total wheel base of engine .. .. -. «. «. 
Total wheel base of eagine and tender.. 
Frame (steel)— 
Distance between frames .. 
Thickness of frames .. .. .. .- 

Weight of engine in working order— 

On truck wheels .. .. .2 «. + 
On driving wheels... 

On intermediate wheels 

On trailing wheels 


19in 
26in 

ft. leia, 
bia. 

t" in. 
Lyin 


Joy s 


st +. gin. 
1751) per square inch 
Sft. 2in. 
4ft. lin 
4ft. Thin. 
gin, 
4in. 


Tit. 5lin, 


Weight of tender in working order— 
On front wheels ... .. .. os o 
On middle wheels .. 

On trailing wheels 


Total .. 
Total weight of engine and tender in working order 
base 


Tender wheel 
Centre of front wheels to middle wheels 
Centre «f middle wheels to trailing wheels 


Total wheel base 


. 9in, 
6ft 9in, 


. lift. 6in, 








Tue InstirvTIon OF ELECTRICAL ENGINEERS.—The Glasgow 
local section of the Institution of Electrical Eagineers has arranged 
to hold its fourth annual dinner in the new banqueting hall of the 
Grosvenor Restaurant, Glasgow, on Friday evening, the 27th of 
this month. It is anticipated that the Lord Provost of Glasgow 
will be present. The usual Tuesday evening meetings will re- 
commence on Tuesday evening, November 14th, when Mr. 
John M. Munro will deliver /his opening address, The other 
meetings will be held on December 12th, January 9th, February 
13th, March 13th, April 10th, and May 8th. As in previous years, 
the meetings will be held in the rooms of the Institution of En- 
gineers and Shipbuilders, 207, Bath-street, Glasgow. 


BRADFORD ENGINEERING Society.—The hon. secretaries of this 
Society report a very successful summer session. Visits were 
made to the following and were generally well attended :—Brad- 
ford Sewage Works; new reservoirs at the Bradford Electricity 
Works ; Messrs. Hopkinsons’ Valve Works, Huddersfield ; Messrs. 
Hick, Hargreaves and Co.’s Works, Bolton; the Lancashire and 
Yorkshire Railway shops at Horwich; Wa'shaw Dean reservoirs 
of the Halifax Waterworks ; the Irwell Bank Spinning Companys 
2600 indicated horse-power engine at Stoneclough ; steam plant at 
Whittaker’s Denote, Newlay ; Thornhill Station of the York- 
shire Electric Power Company ; steam plant at Armitage Bridge 
Mills, Huddersfield ; the Tneere Power Station of the Hudders- 
field electric cars. The opening address of the present session was 
given on October 2nd by Mr. A. D. Ellis, M.I. Mech. E., vice-chair- 
man, on ‘The Karly History of the Iron Trade.” The following 
syllabus has been arranged for the present session :—October 16th, 
‘* New High Level Bridge at Newcastle,” Mr. J. H. Walker, Assoc. 
M. Inst. C.E.; October 30th, ‘‘ Mechanical Draught to Steam 
Boilers,” Mr. W. H. Casmey; November 13th, ‘Steam Jacket- 
ing,” Mr. A. L. Mellanby, M.Sc. ; November 27th and December 
11th, ‘Friction and Lubrication,” Prof. G. F. Charnock, Assoc. 
M. Inst. C.E., M. Inst. Mech. E.; December 15th, Annual Dinner. 
1906: January 8th, “Superheating,” Mr. Michael Longridge, 
M.A., M. Inst. C.E.; January 15th, Annual General Meeting ; 
January 22nd, ‘Steel and Its Manufacture,” Mr. Henry Webb; 
February 5th, ‘‘Notes on the Staam Engines at the ees 
Exhibition,” Mr, Clarence Becker; February 19th, ‘ pow 
Design of Machine Tools,” Prof. J. T. Nicolson, D.S2., M. Inst. 
C E.; March 5th, ‘Modern Gas Engines and Producer Plante, 
Mr. F. G. Heseldin; March 19th, lantern lecture on ‘‘ Properties 
of Metals,” Prof. J, O. Arnold, 
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RAILWAY MATTERS. 


Tue contract for the construction of the Birmingham 
and North Warwickshire Railway has been let. 


Two clectric locomotives have just been completed in 
the shops of the Los Angeles Pacific Railway. It is intended to 
use these for freight hauling over the standard gauge divisions 
of the |.»s Angeles Pacific, and also to handle certain passenger 
traffic. 

Tur railways of the Republic of Mexico have increased 
in length from 410 miles in 1876 to 12,000 miles in the present year. 
Only one of the lines—the Mexican Southern, a British line-—has 
ever paid a dividend on the ordinary stock, It is a narrow- 
gauge line, 232 miles long. 

Tue twin tunnels under the Hudson River, the con- 
struction of which was begun thirty-seven years ago but was 
abandoned for some time owing to engineering difficulties, have 
now been completed. It is expected that electric cars will be 
running between New York and Hoboken within eighteen months. 


Durinc the past year the operation of the entire system 
of the Philadelphia Rapid Transit Company demanded a total of 
nearly 110,000,000kw. h., this being an increase of 15-02 per cent. 
over that required for the year 1903. Less than 70,000,000 
kw. h. were used up to and including 1904, when this amount 
was doubled. 

Tux Rhodesia Railways, Limited, have received a cable 
message from Sir Charles Metcalfe, their consulting engineer in 
Rhodesia, in which he reports that the rail head is now 170 miles 
beyond the Victoria Falls. He states further that during the 
twelve working hours of the 27th ult. 5} miles of track were laid, 
constituting the world’s record. 


In recent years the construction of railways proceeded 
in Germany at the rate of about 1000 kiloms.—621-5 miles—per 
annum. ‘he entire system of full gauge railways included on 
June 30th, 1905, 48,000 kiloms., exclusive of the Bavarian railways, 
which covered 7046 kiloms, at the end of 1903. The entire mileage 
exceeds at present 34,183. 


A Goons train of seventy trucks is, says the Great 
Western Railway Magazine, running on the Great Western line. 
Tho train is the 12-5 a.m. from Banbury to Southall, the load of 
which has, since 5th September, been increased to seventy wagons 
and van. On the same date the timing of the train was altered 
to admit of its working from Banbury to Southall and back each 
day. 

To facilitate through working with the Midland and 
South-Western Junction Railway Company a loop line has recently 
been constructed connecting that comaend » railway at Grafton 
with the (ireat Western line at Woofhall Junction, Savernake. A 
double line has been laid, over which it will be possible to convey 
troops from the Great Western system direct to Ludgershall, and 
thence to the Salisbury Plain training ground. 


In the annual report of the Minister for State Railways 
occurs the following e:—‘‘ The adoption of motor cars for 
use on the railways has been engaging attention for some time 
vast. Advantage has been taken of the visit of the General 
Manager of Railways to America and Europe to ascertain what 
class of motor has been found to be most satisfactory and economi- 
cal in actual working, and, at the same time, likely to prove most 
suitable to our lines,” 


Tus under-contact type of third rail has been adopted 
on the New York Central Electric Railway as the result of extensive 
tests on the Schenectady experimental track. The third rail is 
not mounted rigidly in the insulators, but it is given a little play 
for expansion and contraction, except at certain central points, 
where it is anchored, It weighs 70 lb. per yard, is of special 
section and composition, and has a resistivity between seven and 
eight times that of copper. 


Last week the Berlin Municipal Council spent a con- 
siderable time in discussing the means for relieving the present 
congested condition of street traffic in the city, and a general 
opinion was expressed in favour of a project for removing the 
electric tramways from the principal streets and substituting 
underground tramways in tunnels a few feet below the surface, it 
being asserted that this project afforded the only satisfactory 
solution of the difficulty. 


Tur Boston and Maine Railroad has experimented with 
peat for locomotive fuel, the fuel being furnished by a company 
which is exploiting beds of this substance occurring in Kastera 
Massachusetts. Attempts have been made to compress the peat 
by a rolling process, but the resulting briquettes were not solid 
enough for locomotive use and broke up too readily. Their heating 
value is stated to be about 80 per cent. of that of ordinary Pennsyl- 
+ bituminous coal. An attempt now is being made to coke 
the peat. “ 


AccorpinG to Elektrische Bahnen, a 12-mile single- 
phase railway has recently been put in operation in the Borinage 
district, which is the southern coal region of Belgium. The total 
length now equipped with the single-phase system is 12 miles, but 
this will be extended to 77 miles, which will be supplied from one 
point with single-phase current at 6600 volts. For the lines 
equipped at present, the voltage is reduced in transformers along 
the line to 600 volts, while for farther extensions a higher voltage 
will be employed on the trolley wire, in order to reduce the 
number of transformers needed. 


Tue complication of gauges on street railways is again 
brought to notice by the change being made by the East St. Louis 
and Suburban Railway to the standard of 4ft. 84in, The street 
railways are in the same predicament that the steam lines found 
themselvesin years ago. In Baltimore, Philadelphia, Cincinnati, 
and St. Louis the gauge is wider than standard, and this is 
generally true in Eastern Pennsylvania, Western New Jersey, 
Delaware, and Maryland. It is this difference of gauge which 
oo through service between Philadelphia and New York, and 

tween Baltimore and Washington. 


_It may be remembered that in March, 1903, the 
directors of the Great Eastern Railway Company, in their desire 
to give to their employés still further facilities for the pursuit of 
technical study, sanctioned a scheme by which certain of the 
employé students, who, by their regular attendance and industry 
at work and application to their studies, gave evidence of their 
Practical ability, could obtain leave of absence with full pay for 
one or more winter sessions of about six months each. The first 
definite result of the success of the scheme has manifested itself in 
present year by one of the apprentices at Stratford Locomotive 
Works, named Richard William Bailey, winning a Whitworth 
Scholarship of £125 per annum tenable for three years, 


THE members of the Bridge House Estates Committee 
held a meeting at the Guildhall on Tuesday to discuss a communi- 
cation from the London County Council on the intention of the 
Council to introduce into Parliament next year the legislative pro- 
Posals embodied in the London County Council (Tramways) Bill, 
Bill . The Corporation was invited by the Council to introduce a 
Bh next session for the purpose either of widening or of rebuilding 
‘ ackfriars Bridge, while a hope was expressed that the Corpora- 
<r would confer with the London County Council on the whole 
Subject. The Committee resolved to invite representatives of the 


— County Council to a conference at the Guildhall, with a 
Oo 
cation, 


discussing the suggestions contained in their communi- 


NOTES AND MEMORANDA. 


Six parts of whitelead, six of sulphur, and one of borax, 
thoroughly mixed and wetted with strong sulphuric acid, make a 
very strong cement for iron, says the Angineering and Mining 
Journal, 


Tae number of warships under construction in the 
United Kingdom on September 30th was 42, of 264,310 tons dis- 
placement. Only eight of the ships are being constructed in 
Royal Dockyards, 


THe individual wires comprising the cables of the 
Brooklyn Bridge are not jointed, as is the present practice in 
suspension cables for bridge work. The ends are butted, and the 
friction, due to the pressure of the wrappings, is depended upon to 
keep the wires from pulling apart. 


Durtinc the year 1904 120 mines were worked, in 
Belgium, giving an increase of one mine over the number worked 
during the previous year, and the output from these mines during 
that period reached 23,377,525 tons, which, although much above 
the average, is nevertheless less than the output of 1903, which 
amounted to 23,871,000 tons, being the maximum quantity ever 
produced from Belgian mines, 


In 1904 1158 separate fatal accidents occurred in and 
about mines and quarriesof the United Kingdom, causing the loss of 
1202 lives. Compared with the previous year there is an increase 
of seven in the number of fatal accidents, and of ten in the number 
of lives lost. At mines there is,as compared with the previous 
year, a decrease of thirteen in the number of fatal accidents, and 
seven in the number of deaths, 


Durine 1904 the total exports from Belgium of home- 
raised coal amounted to 5,067,037 tons, which shows an increase 
of 144,037 tons over the exports of the previous year. Thegreater 
part of this total is accounted for by the exports to France, which 
reached 3,692,050 tons, or 72-7 per cent. of the total exports. 
Considerable quantities of Belgian coal were also sent to Germany 
= pened Netherlands, The exports to the United Kingdom 

ecreased. 


THERE was an abnormally high tide on the Thames 
on Saturday last. The tide was the highest in the river since 
February, nine years ago, when the Thames overflowed its banks 
in several places between London Bridge and Putney. There was 
then 4ft. 6in, over the Trinity high-water mark. On Saturday 
there was 2ft. 4in. It was supposed that the high tide was due to 
the strong north-easterly wind, added to the recent rains in the 
Thames Valley. 


Sratistics are published of the production of iron and 
steel in the Russian Empire in 1904. These statistics show that 
Russia produced 2,978,325 metric tons of pig iron in 1904, as com- 
pared with 2,486,610 tons in 1903. The production in 1904 was the 
largest in the history of Russia, but was only about 40,000 tons 
more than in 1900. The production of steel ingots and castings 
in 1904 was 2,811,948 metric tons, against 2,410,938 tons in 1903. 
The steel output of Russia in 1904 was by far the largest in the 
history of the country. 


In the Bulletin of the French Physical Society a new 
and simple form of apparatus, which serves for the generation 
and automatic compression of oxygen, is described by Professor 
d’Arsonval, The gas is generated by the combustion within the 
compression cylinder of a combustible substance mixed with 
potassium chlorate, the heat produced being sufficient to liberate 
the whole of the oxygen from the chlorate. The largest form of 
apparatus, the industrial type, gives a production of about 60 cubic 
feet of oxygen per hour, 


A LARGE number of submersibles is being built at 
Cherbourg. They are eighteen in number, and the length of each 
will be 167-72ft., beam 16-3ft., draught aft 10-24ft., displacement 
898 tons. They will be fitted with two propellers, and their motive 
— when at the surface of the water will be steam, the engines 

ing of 700 horse-power, and the speed 12knots. The motive power 
when the boats are submerged will probably be electricity. Exch 
submersible will be fitted with seven torpedo tubes. The comple- 
ment of each boat will be two officers and twenty-two men. 


THE principal centres of the calcium-carbide industry 
in France arein the Alpsand Pyrenees. At present, according toa 
writer in the Journal of the Society of Arts, there are eleven 
manufactories capable of turning out 40,000 tons of calcium carbide 
annually. The total output sold during 1904 may be estimated at 
18,000 tons. The average yield of gas per unit of weight of 
carbide is about 40 gallons per lb, A new form of oxyacetylene 
burner has been devised in France, by means of which a very 
intense light is produced by allowing the jet to impinge upon a 
suitable mixture of the rare earths, 


From the returns compiled by Lloyd's Register of 
Shipping, it appears that, excluding warships, there were 474 
vessels, of 1,325,328 tons gross, under construction in the United 
Kingdom at the close of the quarter ended September 30th, 1905. 
Oa the same date last year the number of vessels was 393, and the 
tonnage 1,046,308. The tonnage under construction has shown a 
steady increase since December, 1903, and the present figures are 
within 87,000 tons of the total reached in September, 1901, which 
is the highest on record. As compared with the return for the 
June quarter, the figures show an increase of 24,000 tons, while 
the March quarter's total is now exceeded by 74,000 tons. 


AccorpDING to the annual report of the United States 
Commissioner of Patents, the receipts for the fiscal year ended 
June 30th last were £347,469, and the expenditures £294,493, the 
surplus being turned into the Treasury. The business of last year 
is said to have been the largest for any single year. The report 
shows the following operations for the year :—There were 52,323 
applications for mechanical patents, 749 applications for designs, 
174 applications for trade marks, 1236 applications for labels, and 
448 applications for. prints. There were 30,266 patents granted, 
including reissues and designs, and 1426 trade marks, 1028 labels, 
and 345 prints were registered. The number of patents that 
expired was 19,567. 


A very pretty point has arisen for discussion among 
gunnery experts of the fleet in regard to the recent firing of the 
Exmouth and Bulwark, says the Western Morning News. The 
former vessel recently made ten hits with her 12in guns at the 
prize firing, and eighty-nine hits with her 6in. guns. In the 
Mediterranean fleet the Bulwark, when carrying out the 1905 gun- 
layers’ test, under the same conditions as the Exmouth, made 
seventeen hits with her 12in. guns, but scored only seventy-three 
hits with her 6in. guns. The point under discussion is whether 
the seven extra hits from the 12in. guns of the Bulwark compensate, 
or more than compensate, for the sixteen extra hits from the 6in 
guns of the Exmouth. 


Tue new first-class United States battleship Mississippi 
is 382ft. long, 77ft. beam, mean draught 24ft. 8in., and displace- 
ment 13,000 tons. The main battery has four 12in. guns in pairs 
in turrets, eight 8in. guns in pairs in turrets, eight 7in. guas in 
broadside, two 18in. submerged torpedo tubes; armour belt, 
9ft. 3in. wide and Qin. thick for 244ft. amidships, decreasing to 4in, 
thick at stem and stern ; triangular athwartship armour in wake of 
water-line beit, 7in. thick. The vessel isto have a trial speed of 
17 knots, and a coal-carrying capacity of 1750 tons. The engines 
are vertical twin-screw, triple-expansion, three-cylinder engines, of 
10,000 indicated horse-power combined capacity, with a steam 
pressure of 2501b, per square inch at the engines, 


MISCELLANEA. 


Tur Cunard triple-screw turbine liner Carmania, 20,000 
tons, will sail from Liverpool on her maiden voyage to New York 
on Saturday, December 2nd. 


At Glasgow on Tuesday night the twenty-five weeks’ 
strike of patternmakers in the engineering trade was settled at a 
conference with the employers by a compromise, 


Tue necessity of a large dry dock with modern appli- 
ances and facilities has been brought before the Tees Commis- 
sioners, who are giving the matter consideration. 


Denver, in Colorado, is trying a new system of street 
lighting, consisting of decorative iron arches spanning the prin- 
cipal streets, each arch supplied with about 260 8 candle-powar 
lamps on each side, 


Durine the early part of the present year the new canal 
between Zeebrugge and Bruges, which gives the latter port direct 
access to the sea, was opened to traffic, and already some regular 
lines of steamers have been established. 


On Monday last the first keel plate of the new battle- 
ship Dreadnought, which is the only vessel of the kind to be built 
under this year’s estimates, was laid at Portsmouth. .It is 
expected that the vessel will be ready for launching next February, 


THe 282nd Master of the Cutlers’ Company of 
Hallamshire was installed on Tuesday, with the customary 
formality and ceremonial. The new Master is Mr. Sydney Jessop 
Robinson, the managing director of William Jessop and Sons, 
Limited. 

Tue review of irrigation in India for 1903-4 shows that the 
financial result for all India was 6-97 per cent. on the capital out- 
lay up to date of 465 million rupees. The total area irrigated was 
over bn million acres, and exceeded that of the preceding year by 
more than 14 million. 


A new and sensible rule has been made by M. Lepine, 
the Paris Préfet of Police, at the request of the Municipal Council, 
whereby all members of the police who control automobile traffic 
must in future possess a thorough knowledge of automobiles and 
hold chauffeur certificates, 


An economiser installation of some novelty is now 
being made for the American Steel and Wire Company’s Con- 
solidated Works, at Cleveland, Ohio. The equipment, which will 
have a capacity of 5000 horse-power, is to be used in connection 
with billet heating furnaces, being the first installation of its kind 
ever made in America, 


A Pirtssure firm has completed the building of a large 
gas main, to be used in conveying gas from the West Virginia 
fields to Pittsburg. The new main will increase the supply of fuel 
gas by the Philadephia Company 75,000,000 cubic feet perday. A 
number of new service mains have been laid in Pittsburg and the 
existing mains have been improved, so that the company expects 
to have better gas service than ever before in Pittsburg this winter. 


Tue Mayor of Hull—Alderman Larard—announced 
on the 28th ult. that an American firm int d opening premi 
at Hull which would afford employment for 1000 local men. The 
precise nature of the industry has not transpired, but the Mayor 
states that it is of a kind that most towns would have beén glad 
to receive. The Hull Works Sub-committee have agreed to a 
recommendation to spend £1000 in connecting sewage and water- 
ways with the site of the new enterprise. 


Ir has been stated of late, publicly, that the once 
opular British-manufactured cycle is rapidly going out of favour 
in Belgium. It is not the case that the British machine has 
actually become unpopular, for it is, as a rule, of infinitely better 
uality and finish than the Balgian-manufactured cycle, but the 

igian public declines to pay the high price usually asked by 
British manufac*urers. Bicycles imported into Belgium are taxed 
with an import duty of 12 per cent. ad valorem. 





Tue hours of work in most of the industries of Belgium 
are longer than those of the British workman, and the rates of 
wages paid are considerably less than those of many other 
countries. Notwithstanding this, the Belgian workmen appear to 
prosper, doubtless on account of their thrifty habits. It is interest- 
ing to note, says the British Consul at Antwerp, that there are 
no workhouses supported by ratepayers as in the United Kingdom, 
and that cases of absolute indigence are extremely rare. 


Some five miles north of Valparaiso a water power 
plant is under construction, the force of which will be 5000 horse- 
power. The water is brought by a series of tunnels, altogether 
about 17,000 yards. long, from a high-lying valley. Across this 
valley, at its narrowest part, a masonry dam about 7 metres high 
has been constructed, thus forming a large reservoir by which the 
flow of water through these tunnels can be regulated and the 
power generated. During the summer months the water power 
will be supplied from the Penuelas Lake. 


Awvone legislative measures recently adopted special 
attention may be drawn to the Prussian law for the protection of 
coal miners, which regulates the hours of labour, overtime, and 
extra shifts in coal mines, abolishes the cancelling of trucks not 
fully loaded or containing dross, limits the fines and makes work- 
men’s committeescompulsory. A Bill regulating the shutting down 
of coal mines was not passed by the Prussian Diet, but the pro- 
tection of operatives working in factories under conditions detri- 
mental to health is receiving increased attention. 


AFTER a struggle of six years’ duration the Prussian 
Canal Biil has at last obtained the sanction of the Prussian Diet, 
The Bill provides for the construction of a waterway connecting 
the Rhine and the Weser, with a branch canal to Hanover, the 
constraction of a waterway from Berlin to Stettin for vessels of 
600 tons, besides two minor schemes for the improvement of the 
waterways connecting the Oder and the Vistula rivers, and ths 
regulation of the Oder. The total cost is estimated at £16,728,750, 
of which £12,537,500 are for the Rhine-Weser Canal, and 
£2,650,000 for the Berlin-Stettin waterway. 


Tue canal between Ghent and the port of Terneuzen, 
in the Netherlands—about 15 miles from the mouth of the river 
Scheldt—is still in course of being deepened, so as to allow of the 
passage of deep-draught vessels to the Belgian port. The dimen- 
sions will eventually be as follows :— Width of canal bed, 78ft. 6in.; 
width at water-line, 213ft. in Belgian section and 220ft. in Dutch 
section ; depth of water, 28ft. 9in. in both sections, The canal 
will thus be of sufficient dimensions to permit of © sea-goi 
vessels reaching Ghent, The work of construction is being carri 
—_ but is not expected to be completely finished before the year 
1907. 


Ir the operation of the Naval Personnel Act is indi- 
rectly the basis of the worst disaster of its character that has 
ever occurred in the United States Navy, it is plainly the duty 
of the Secretary of the Navy to urge the repeal of that Act, 
and substitution of a measure under which engineering duty 
shall be confined to engineer officers, commissionéd upon suffi- 
cient and approved technical education and training, and with 
rank commensurate with the importance of their duties and the 
respect and obedience which should be paid to them by their 
subordinates in the maintenance of thorough and effective disci- 
pline, says the Army and Navy Journal.. The propriety and 
necessity of such action is a question of national and of immediate 
importance, 
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G3RMANY.—ASHER AND Co., 18, Unter den Linden, Berlin. 

F. A. Brocxnavs, Leipsic ; A. Twairmuyver, Leipsie, 
INDIA.—A. J. ComBrrpan anv Co., Railway Bookstalls, Bombay. 
ITALY.—LomSCHER AND Co., 807, Corso, Rome ; Boooa Frunnus, Turin. 
JAPAN. —_— anp Wats, Losrrep, Yokohama, 

P. Marvuya anv Co., 14, Nihonbashi Tori Banchome, Tol yo, 
a yess 14, Nevsky Prospect, 8t. Petersburg. 
§. AFRICA.—Wa. Dawson & Sons, Limrtep, 7, Sea-st. (Box 489), Capetown. 

Gorpow anv Gorcn, Long-street, Capetown. 

R. A. Taompson AND Co., 88, Loop-street, Capetown. 

J. O. JoTa aD Co., Capetown, Fort Blizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Btellenbosch 

Hawpgt Hovss, Liwirzp, Kimberley. 

Apams AND Co., Durban and Maritsburg. 
AUSTRALIA.—GoRDON AND Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. Toompsom anv Co., 180, Pitt-street, Bydney ; Melbourne 

Adelaide and Brisbane. 

Tunver aND Hewpsrson, Hunt-street, Sydney. 

NEW ZEALAND.—Urron awp Co., Auckland; Onaia, J. W., Napier. 
OANADA.—MomtTreat News Oo., 886 and 888, &t. James-street, Montreal, 

Torosto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InrzrwationaL News Oo., 88 and 

85, Duane-street, New York; Susscriprion News Oo., Chicago. 
STRAITS SETTLEMENTS.—KE.iy ap Watag, Liurrap, Singapore, 
CKYLON.—Wisayartwa and Co., Colombo. 
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Lonpon AND NortH-WestTern Raitway, 


TO CORRESPONDENTS. 


|” og nevi omelet aed confusion we find it necessary to injorm 
ts that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be accompanied by a large 
Fer ac amps A wee ay Agen wd to himself, and stamped, in order 
that answers recei: us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
£2P All letters intended for insertion in Tum Enciwumnr, or containing 
questions, should be accompanied by the name and address of the writer, 
ication, but as a proof of good faith. No notice 
of anonymous communications. 
tar Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. Wsisuman.—Sec Neilson’s “The Steam Turbine,” published by 
Longmans, 

J. D. (Eccles) —Address your letter to the Chief Constructor, The 
Admiralty, Whitehall, 

W. A. B.—The misprint is obvious. The final 0 in 6550 should have been 
- by eed viz , the sign for degrees. 

J. P.—Any vound mixture will do, but the design must be made 
mua or the casting will crack. "Avoid sharp angles and sudden 
changes of thickness, and generally, allow free expansion. 

8. (Dewsbury).—(1) We are unaware of any book giving the information 
you require. We should strangly advise you to consult »ome enginecrs 
of standing who interest themselves in Parliamentary matters. (2) 
You can buy copies of the Standing Orders fiom any Parliamentary 
bookseller. 


INQUIRIES. 


MO STURE IN AIR. 


Sir,—I should he glad if any of your reade’s could say whether air 
can, under certain conditions, hold in suspension its own weight of 
water, and, if so, what those conditions—of pressure, temperature, and 
motion—may be. 


October 4th. W. R. C. 
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InstiTUTE OF MARINE Enoinrers.— Monday, October 9th. at 8 p.m., 
at 58, Romford-rcad, Stratford, E. Paper ‘ Accumulators,” by Mr. A. 
Wahter. 

Tue InstiruTION OF MrcnanitcaL Enotngers: GRADUATES’ ASsoctA- 
TIow.—Monday, October 9th. Paper, “ Work in a Locomotive Running 
Shed,” by Mr. C. C. B. Morris, Graduate. 


THE ENGINEER. 














OCTOBER 6, 1905. 





WHY ARE BOILER EXPLOSIONS VIOLENT ? 


Last week we referred at some length to Mr. 
Longridge’s annual report. That section of it dealing 
with boiler explosions we have not touched. It 
contains some statements of fact which are very 
interesting when their purport is fully understood. 
The Board of Trade reports for the year 1904 record 
the occurrence of 53 explosions, collapses, and mis- 
haps of various kinds, killing 16 persons and more 
or less seriously injuring 30 others. Of these five, 
causing two deaths, were explosions, and 11, causing 
four deaths, were collapses of fire-boxes or flues of 
land boilers. Two, unattended by fatal conse- 
quences, were collapses on board ship, while 19, 
causing eight deaths, and 16, causing two deaths, 
were mishaps of various kinds on shore and afloat 
respectively. Now, in some of these cases the 
explosions were comparatively quiet, in others they 
were extremely violent. The failures of Scotch 
marine bcilers may all be classed under the first 
category. We may leave quite on one side explo- 
sions of kiers, and the bursting of steam pipes and 
stop valves. We have particulars of the explosion 
of three boilers of the locomotive type; one of 
these was extremely violent, the other two were 
not. An examination of the records of boiler ex- 
plosions in the past shows that, under apparently 
the same conditions, the violence of boiler explo- 
sions varies very much. Some explosions are 
destructive to the last degree; others are mild and 
feeble by comparison. Is it possible to assign any 
cause for this ? 

We must ask our readers to bear carefully in 
mind that to ascertain the reason why a boiler ex- 
plodes is one thing, to find out why it explodes 
violently is quite another thing. The two sets of 
phenomena must not be mixed up. Twe boilers 
explode; one violently, the other quietly. The 
cause of the explosion in both cases is corrosion. 
That is easily settled; but the settlement leaves us 
no nearer to an explanation of the cause of the 
difference in the results of the failures of the two 
boilers. More than forty years ago, the late D. K. 
Clark and independently Zerah Colburn, in the 
columns of THE ENGINEER, advanced the theory that 
in violent explosions the breaking up of the boiler was 
due to the impact of water driven violently against 
the plates by the steam formed under the surface the 
moment the pressure was relieved. This explana- 
tion has had a qualified acceptanee for many years. 
It is not regarded as conclusive; but it appears to 
be the best that can be had. A careful examination 
of indisputable facts, however, renders it certain that 
while in some cases it explains what occurs, in 





others it does not; and that for some exceptionally 
violent explosions a different explanation of that 
violence must be sought. The most remarkable 
example of violence recently recorded is the 
explosion of a locomotive boiler at St. Lazare ter- 
minus in Paris. A great deal has been written 
about it, and three explanations of what occurred 
have been given, and three theories of the reason 
why have been advanced, by three experts. We have 
lying before us the results of a fourth investigation 
carried out with the consent of the French authori- 
ties by an English engineer, a man of great experi- 
ence in the design and working of boilers on an 
important English railway. He holds the opinion 
which we expressed long since, namely, that the 
catastrophe was due to the giving way of side stays in 
the fire-box. A number close to the tube plate near 
the top were, he holds, pulled through the plates be- 
cause their rivetted-over over-heads had been burned 
off. But he makes no attempt whatever to explain 
the mechanism of the explosion. Mr. Longridge 
records the failure of a locomotive from precisely 
the same cause. The left-hand side of the internal 
fire-box was forced off 31 screw stays. One man 
was killed, but there was in the strict sense no 
explosion. There were 31 holes, each Zin. in diameter, 
suddenly cpened, and through these the contents of 
the boiler escaped in a few seconds. The pressure 
was 110lb. Why did the St. Lazare boiler go to 
pieces and this did not? A second explosion is 
recorded by Mr. Longridge. The barrel of the 
boiler of a ploughing engine burst. The explosion 
was extremely violent. The back half of the barrel 
and part of the outer casing of the fire-box were 
blown a considerable distance—some 300ft.—and 
the front half of the barrel drawn frcm the tubes 
and turned over the front wheels; whilst the fire- 
box was projected about 20ft. in the opposite 
direction, or the limit of the chain by which the 
boiler was anchored while at work. Once more we 
have to ask, What was the cause of the violence ? 

If we deal with the problem very widely we 
arrive at generalities quite soon, which help us not 
at all. Instead of dealing with a whole, let us deal 
with a part; instead of trying to ascertain why a 
boiler as a whole is broken into fragments, let us 
try to arrive at some concept of the mechanism 
by which one fragment is produced. The St. 
Lazare boiler supplies an excellent example. Out 
of the side of the barrel, not far from the fire-box, 
was blown a fragment of iron plate about half the 
size of this page. It has a ragged outline, and no 
connection whatever with any crack or other 
failure. The plate out of which it was forced is 
quite solid all round the place whence the fragment 
came. There were other smashes of the same kind, 
but of these we do not speak. Let us ask ourselves 
how the hole was made. The plate was of iron, 
nearly 3in. thick, and of excellent quality, tough 
and good. It is not bent, or deformed, or bulged in 
any way round the hole. It is obvious that a 
powerful man using a sledge-hammer, even if he 
succeeded in beating a piece out of the plate, must 
bend and cup it. The only way in which a hole of 
the kind could be made would be by the impact of a 
projectile. Something very hard and very solid, 
moving at a great velccity, would do the work. In 
no other way but one is it conceivable that such a 
hole could be made. The exception may, perhaps, 
already have suggested itself to our readers. The 
gas produced by the explosion of dynamite, let us 
say, is to all intents and purposes “hard.” The 
pressure inside a big gun may reach 18 tons on the 
square inch. It would no more be possible to enter 
a flat-ended punch into the gas than it would be to 
drive it through a steel plate with a punching resist- 
ance of 18 tons per square inch. If, then, a localised 
pressure, applied suddenly and of sufficient amount, 
were brought to bear on the plate by a gas, let us 
say, then the fragment would be forced out and the 
hole made. It is clear, then, that to account for 
the punching of this plate we must provide some- 
thing which strikes a blow, or the equivalent of a 
blow, on it. 

It may be said that water projected violently 
against the plate would, by hammer action, punch 
it. But is there any record of any such puncLing 
being done on a solid iron boiler plate? We think 
not. In this case, however, there was no room for 
projectile action, because the hole is below the 
water level. Therefore, nothing could be flung 
against the plate. Let us, however, take the case 
of a cylinder half filled with water. In this water 
is placed a tin containing dynamite. This charge is 
exploded, and the cylinder is wrecked, torn to pieces, 
the water by its incompressibility acting much asa 
punch does when hit by a hammer. The shock of 
the gas will be directly transmitted through the 
water to the plates. Here, then, we have the 
mechanism required to produce the hole. But how 
is the mechanism put in action, what is the equiva- 
lent of the exploding dynamite inside the boiler ? 
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This is the crux of the whole question, and when it 
has been answered we shall have all the phenomena 
of the most violent explosions explained, and not 
until then. 


SURFACE U. UNDERGROUND TRAMWAYS. 


Tue striking contrast which exists between the 
policy followed in London and that pursued in 
Berlia in relation to the methods of public transport 
has been emphasised by the scheme which has just 
besn brought forward by the Grand Tramway 
Company of Berlin, to the surprise of everyone 
outside of the circles which are immediately 
interested. In London we find two groups entirely 
opposed to each other in their methods ; one repre- 
sents private enterprise, and the other is the 
London County Council. On their part, the 
promoters of private undertakings have recognised 
that it would be futile for them to attempt to secure 
parliamentary powers for the construction of new 
tramways in any part of the administrative county 
of London, and that any extension of tramways, 
except in the remote suburbs, would merely tend to 
accentuate the congestion of traffic, which is 
annually increasing on the street surface. As a 
consequence, promoters have for a period of nearly 
fifteen years almost entirely devoted their attention 
to endeavours to obtain powers to construct under- 
ground tube railways. The sole object of these 
undertakings or projects is to remove the passenger 
traffic from the streets. But how different is the 
policy of the London County Council. Having 
obtained possession by compulsory powers of pur- 
chase of commercially remunerative undertakings, 
which the tramway companies were debarred from 
converting to electric traction owing to the expira- 
tion of their concessions, the County Council have 
proceeded to transform the lines in this direction 
and to seek farther powers for the extension of the 
surface lines in different parts of London. The 
tendency of the existing cars is to drive the other 
wheeled traffic to the sides of the roads, and thus 
increase the present congestion and cost of road 
maintenance. We have only to look for confirma- 
tion of this statement, to the junction at the 
Elephant and Castle and the termini at West- 
minster and Blackfriars Bridges. Yet the County 


Council desire to transfer this congestion to the 
West End and City sides of the river Thames, and 
finally produce a state of chaos in the vehicular 


traffic on the northern side of the river. Once over 
the bridges, the next step will bo the linking up of 
the tramways between Westminster and Hamp- 
stead-road and between Blackfriars Bridge and 
Farringdon-road. In brief, County Council tram- 
way extensions imply greater congestion, whereas 
underground tube lines mean a material relief of the 
pressure on the street surface. 

The reflections put forward have been evoked by 
the surprise which the Berlin Grand Tramway 
Company has just sprung upon the residents of the 
German capital. Opposing interests are as numerous 
in that city as in London, and if progress in electric 
tramway traction has been rapid from the point of 
view of the time occupied in transforming the 
horse lines to the overhead trolley system—with 
the exception of one or two short sections of con- 
duit tramways which are soon destined to dis- 
appear—the development of electrie tramways has 
been exceedingly slow in recent years. But the 
important fact stands out prominently that, with 
the exception of the existing combined underground 
and elevated electric railway and the years’ old 
scheme for the construction of a suspended line of 
the Barmen and Elberfeld type, all other projects 
that have been advanced in recent years relate to the 
building of underground lines either of the deep 
level or the shallow type of railway or tramway. 
The municipal authorities—the equivalent of the 
London County Council—the suburban local 
authorities, private promoters, and the State rail- 
way administration, are all unanimous in their 
opinion that the only way to obtain relief for the 
congestion of traffic on the level of the streets, and 
to secure means of rapid transit for the public, lies 
in the construction of underground lines. As a 
result many schemes have been elaborated for the 
alleviation of surface traffic and the improvement of 
the travelling facilities in recent years, but the pro- 
gress of municipal projects on the one hand, and of 
private proposals on the other, is hampered, owing 
to a variety of reasons, which it is unnecessary to 
enter upon at the present time. ll these 
schemes relate to underground lines, and to 
them has now to be added the astonishing 
proposal of the Grand Tramway Company to 
expend the sum of £3,000,000 for the purpose of 
substituting underground lines of slight depth for 
the surface tramways in certain of the busiest por- 
tions of Berlin. The first refers to the lines from 
the Potsdam Bridge vid Potsdam Place, and along 


the Leipsig Strasse to the Spittelmarkt, with four 
tracks for the greater portion of the length ; while 
the second relates to a suggested underground con- 
nection between the Sieges Allee in the Charlotten- 
burg Chaussée and along Unter den Linden to the 
Opera Place. The expenditure would bring the total 
capital outlay of the company up to £10,000,000. 

It is not within our province to suggest any 
reasons as to why the particular tramway company 
which has practically a monopoly in the German 
capital should seek official sanction to abandon cer- 
tain street lines in order to substitute shallow under- 
ground tramways at an enormous expenditure, on 
condition that its concession is prolonged for a large 
number of years equivalent to those obtaining in 
the case of the combined underground and elevated 
electric railway in that city. All that we have 
to do is to emphasise the fact that, following the 
example of the municipal and private promoters of 
railways, the tramway company looks to under- 
ground lines as a means of furthering its interests, 
notwithstanding the heavy capital outlay, as a com- 
mercial undertaking, and with the desire to relieve 
the congestion in vehicular traffic on the surface in 
the crowded central parts of Berlin. The growth 
of wheeled traffic in the inner parts of London and 
Berlin in the past decade has been so enormous that 
it is possible to conceive in the case of London 
—Berlin will have no more surface tramways 
in the central portions even if these are estab- 
lished in the suburbs—that any incursion of 
tramways in inner London, such as is contem- 
plated by the County Council .as a body or sug- 
gested by individual members, who intend that 
their opinions shall ultimately prevail, would merely 
aggravate the existing congestion, quite apart from 
the constartly increasing traffic which will take 
place in the next few years. In these circum- 
stances we can only conclude that any extension of 
surface tramways in the central portions would be 
a serious mistake from the standpoint of the 
general trade of London. If tramways are to reach 
the inner parts of the metropolis, they should be of 
the shallow underground type. If rate-aided 
surface lines, why not rate-aided shallow lines? 
But it would, in any case, be preferable to leave 
development to private enterprise, which can and is 
willing to provide every necessary in regard to 
rapid transit for the public. The Commissioner of 
Police, in his recent annual report, states that the 
number of mechanically propelled tramcars in- 
creased from 576 in 1903 to 810 in 1904. If this is 
the case at present with less than 200 miles of 
tramways, what will be the position of affairs with 
the 1000 miles of tramways and thousands of cars 
predicted by County Council enthusiasts in the 
next few years? The only place for this traffic is 
underground, whether the traffic is undertaken by 
the County Council or by private enterprise. 


THE HYPOCHLORITES AND SANITATION, 


WE have from time to time drawn attention to 
the efforts which have been made to introduce the 
employment of solutions of the hypochlorites of 
sodium and magnesium in the disposal of sewage. 
The movement had its origin in the early nineties, 
but for several reasons it came to nothing. Two of 
the principal reasons, as we have before explained, 
were the high cost and poor keeping qualities of the 
liguid. Rather less than a year ago Dr. Rideal 
carried out some interesting tests at Guildford, 
using for the purpose the liquid called by its manu- 
facturers ‘‘ oxychloride.” We referred to this sub- 
stance when it was first introduced in February, 
1903. In 1896 and 1898 experiments were con- 
ducted at the Maidenhead sewage works with a 
liquid known as electrozone, which was also tried 
in various New England States and at Havanna. 
Prior to this the Hermite process had been intro- 
duced at Havre, Rouen, and a number of other 
places, including Netley Hospital, where, we under- 
stand, the plant is still in operation. When this 
installation was first put up it certainly did wonders, 
but the system had its limitations. At Netley the 
liquid was used as a flushing agent and solvent, and 
the way in which it cleansed and kept sweet the 
sewers draining the hospital sewage into South- 
ampton Water was excellent. Netley sewage, 
however, even when treated with Hermitine, would 
putrefy if kept; the treatment did not result in 
permanent purification. There are, therefore, a 
number of liquids bearing various names, which are 
very similar in general character, varying perhaps in 
stability and strength, but all smelling more or less 
faintly of chlorine, which have been tried for the 
treatment and sterilisation of sewage. Their modes 
of preparation vary, the electrodes being con- 
structed, and the circulation of the electrolyte 
brought about in different ways. To enumerate all 





the proposed devices, and to point out their merits 





a 
and demerits, would be tedious. Sufficient for oy, 
purpose has already been said. 

From the point of view of bactericidal efticiengy © 
the rapidity with which the electrolytically pro. 
duced solution of the hypochlorite acts is almost gg 
amazing as the minute quantities required to effeg, 
complete sterilisation. In the Maidenhead exper. 
ments cultures made from samples of very foul tank 
eftluent, initially containing uncountable bacteria 
showed that these were reduced to 192 per cubjc 
centimetre in cultures made from a sample taken 
forty seconds after treatment. As to the quantity 
of available chlorine required to produce this regulj 
only half a grain was used per gallon of etiluent, 
At Guildford also some exceedingly good results 
were obtained. It is, however, when the question 
of financial outlay is considered that one finds that 
results in the past have not been so satisfactory ag 
could have been desired. So far as sewage steriliga. 
tion is concerned, the final authorities are the 
analytical chemists of the various conservancy 
boards. Their chief concern is that the standard of 
chemical purity laid down with regard to the 
organic contents of the eftiuent discharges shal! not 
be exceeded. The borough council or urban 
authority, as a rule, does just enough to avoid 
prosecution for pollution of watercourses. The 
existence of albuminoid ammonia in quantity above 
a certain amount is regarded as pollution. The 
sewage authority, naturally enough, if it has arrived 
at the chemical standard required of it, does not 
trouble to exterminate the obnoxious bacteria. 
Recent calculations have put the cost of sterilisa- 
tion, if the liquid is made on the spot, at about 4d, 
or 5d. per head per annum for towns of 100,000 to 
500,000 population—say, some £5000 for a town of 
300,000. What authority would spend this sum 
without getting something tangible for it, or without 
being compelled to do so? Besides, it is a by no 
means settled question exactly how far it is advan- 
tageous to proceed with sterilisation. 

Meanwhile further developments have to be 
chronicled. In amore or less small way there is a 
certain amount of trade being carried on in the sale 
of one of the liquids for use in hospitals and other 
purposes. For use on an extended scale, however, 
obtaining the solution in carboys or bottles is im- 
practicable; a local generating plant becomes 
imperative. The latest authority to decide upon a 
move in this direction is, we, understand, the 
Borough of Poplar, which proposes to discontinue 
the purchase by its Public Health Department of 
disinfectants for municipal purposes, and to under- 
take the manufacture of its own electrolytically- 
prepared solutions of sodium and magnesium hypo- 
chlorite from a municipal plant. We would suggest 
to the Committee and their advisers that they 
should inquire into the defects which have mani- 
fested themselves in previous installations. For 
instance, there was Sir Henry Roscoe’s report on 
the Worthing experiments; which deals with the 
keeping qualities of the solution. Questions of 
electrode depreciation have also an important bear- 
ing on the subject. An investigation into these 
points may perhaps save the Poplar administrators 
from making blunders in the endeavour to do every- 
thing in their power for the health of the borough. 
It should, moreover, be borne in mind that such 
solutions as we have referred to, being colourless 
and almost odourless, are exceedingly liable to be 
wasted, when distributed in bottle form for domestic 
use, among a not very intelligent population. 
The outcome of the undertaking will be awaited 
with interest. It is by no means the first time that 
a like experiment has been tried; but the initial 
circumstances would seem to be more favourable 
now than they have been before. More is known 
about the subject, and if too much is not expected 
of the system, there seems to be no reason to doubt 
that the results achieved will be satisfactory. 
Financially, of course, the net result will depend upon 
how much the old disinfectants used to cost at 
Poplar, and what the yearly expenditure on the new 
process will prove to be. The estimates submitted 
to the Borough Council show a considerable margin 
in favour of the use of sodium hypochlorite. 


THE ROYAL SHOW. 


THE special committee appointed by the Royal 
Agricultural Society to inquire into its affairs 
and make suggestions as to “reforms and econo- 
mies,” have reported in the terms that were 
generally anticipated. Harewood House is to go, 
Park Royal is to see the show no more, and the 
Council ask for the resignation of the whole staff 
attached to these two places. Only fifteen hundred 
pounds is, for the future, to be expended on the 
administrative work, and not more than six hundred 
pounds per annum is to bedevoted to the publication 
and circulation of the journal. These are drastic 
economies indeed. On the other hand, the Board of 
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Agriculture is to be approached with a view to 
obtain a grant in aid of the scientific operations of 
the Society, and members are to be encouraged to 
give “ financial support to the Society beyond the 
minimum subseription.” It is to be hoped that 
the Board of Agriculture will see its way to help 
the Society, and that its own members will come 
loyally to its aid; but it must be acknowledged 
that the whole report reads like the complainings 
of a giant who feels his “strength waning, 
and recognises that his days are numbered. 
The Royal Agricultural Society can never again 
be what it has been; times have changed, and 
although agriculture may still be the backbone of 
Kogland, it has now a score of representative bodies 
where it had but one. It is a common error to 
attribute the ills of the Society to the permanent 
show-yard. The adoption of Park Royal was not 
the cause, but an energetic attempt to stem the 
progressof decay. The difficulties of finding suitable 
show grounds in proximity to the great provincial 
towns, and of enlisting local sympathy and support, 
waxed greater and greater every year, and it was 
thought that the provision of a permanent ground 
near London, which is now easily accessible from 
the most remote parts of the country, would result 
eventually in economies. Unfortunately, the Park 
Roya! Shows have been such dismal failures that 
the hands of those who were opposed to them from 
the beginning have been enormously strengthened, 
and the experiment has to be ended before it has 
well begun. Had it been possible to continue the 
show on a fixed site for some eight or ten years, it 
is possible that it might have been ultimately suc- 
cessful. Whocan say? Regrets are, however, now 
fruitless ; the die is cast, and Park Royal will, in 
the course of but few years, be exceedingly pros- 
perous as a football ground, or will b2 dotted over 
with thirty-three pound houses ! 


THE EVOLUTION OF TYPES. 


WueEn the safety bicycle was first introduced 
there were large numbers of different shapes and 
patterns. Practically speaking, none of these —_— 
was exactly the same as the form of the present-day 
machine. Now-a-days nearly all safety bicycles are 
the same in general form, and only differ in minor 
details. The main shape of the frame, and the 
arrangement of the wheels and forks, differ but 
little over a wide range of bicycles by hundreds of 
makers. Very nearly the same thing can be said 
of our locomotives, though the argument is not 
quite so strong in this case, for it does not hold 
good in all countries, as does that concerning the 
bicycle. Nevertheless, it may be laid down as a 
general principle that in time machines of all kinds 
gradually assume more or less the same form or 
type, no matter who makes them. This point is 
strikingly in evidence at the Electrical Exhibition 
at present being held at Olympia. Those of 
our readers who can remember the epoch-making 
Electrical Exhibition at the Crystal Palace—the 
first of its kind in this country—will have no diffi- 
culty in calling to mind the great diversity of shape 
possessed by the various dynamo-electric machines, 
which created such wonder and astonishment. It 
is needless to specify exactly what the different 
shapes were. It is enough to say that no two 
makes were exactly alike. Now-a-days things are very 
different. It is hardly an exaggeration to say that 
if at Olympia a dynamo or motor were taken from 
one exhibit and put in the place of a dynamo or motor 
of equal size at another exhibit, nobody—perhaps 
not even the makers themselves in many instances— 
would know, without comparatively detailed investi- 
gation, that any change had been made. Even the 
colour of the paint has become almost standar- 
dised. These remarks apply with equal force to 
other electrical apparatus—the secondary battery, for 
example. The reason, of course, is that as time 
goes on it is found that some particular form gives 
the best results. It is another instance of the 
survival of the fittest, “the fittest” in this case 
meaning the handiest, most efficient, easiest and 
cheapest to make, and smallest in overall dimen- 
sions. The dynamo and the motor have nearly 
reached the limit of possible efficiency. Hence, in 
design at all events, it seems unlikely that we shall 
see any further very marked change in the future. 


THE LIGHTING OF LONDON STREETS. 


On Sunday night last an experiment involving a 
change of system in lighting three main streets in 
the City of London was begun. The streets are— 
Queen Victoria-street, together with that portion of 
Queen-street lying between Queen Victoria-street 
and Cheapside, Fleet-street, and Lower Thames- 
street from Fish-street-hill to Billingsgate Market 








and Monument-street. For some years now these 








streets have been lit with arc lamps. The change 
mentioned is the substitution for these of incan- 
descent gas burners. Formerly Queen Victoria- 
street, &c., was lit with 27 arc lamps. Their places 
have been taken by 45 high-pressure gas lamps. 
Fleet-street had 12 arc lamps; there are now 34 
ordinary pressure incandescent gas lamps; and 
Lower Thames-street has been given 33 high-pres- 
sure incandescent gas lamps instead of 8 arc lamps. 
The calculated annual saving, due to the change, 
which, by the way, was sanctioned by the Common 
Council in May last, amounts to a total of £363 11s. 
We have on more than one occasion referred to the 
spread of the incandescent gas light for purposes of 
street lighting. It gives an excellent illumination. 
The 78 high-pressure lamps in Queen Victoria-street 
and Lower Thames-street are stated to give as an 
aggregate 36,000 effective candle-power. The 34 
low-pressure gas lamps of Fleet-street are reported 
to give an effective light of over 5000 candle-power, 
against the 6000 candle-power of the arc lamps 
they have replaced—the gas lamps being placed 
nearer together and nearer the pavement. Should 
the experiment prove successful after an extended 
trial, there is but little doubt that the lighting of 
other streets will be modified in like manner. At 
first sight it would seem a retrograde move to revert 
to gas after having used the electric light for so 
long, but it cannot be denied that the arc lighting 
of London leaves much to be desired. For one 
thing, the lanterns, though the shape and glass 
were chosen with great care at the time of their 
installation, are certainly not as good as they might 
be. In a leading article in our issue of September 
29th we referred to a similar trouble which the 
Corporation of Croydon is going through. In that 
article we made mention of the “flame” arc lamps. 
It would be interesting as a counter-experiment 
were the Corporation to erect some of these in one 
of the streets of the City. There is certainly enough 
enterprise in the Common Council to carry out the 
experiment if it were only brought before them. 
What is undoubtedly wanted is the best lighting— 
be it by electricity or gas—it is possible to obtain 
at a reasonable expenditure. A small yearly sum 
one way or the other should not stand in the way of 
the employment of the most satisfactory system. 
We believe that is the — in which the present 
experiment is being made. At all events, it would 
seem to indicate that the lighting authorities are 
yo ae satisfied with the existing state of 
affairs. 


THE SCREW PROPELLER. 


To-pay we are obliged to put an end to the pro- 
longed discussion on Screw Propulsion which has 
occupied a large part of our correspondence columns 
for several months. It has, we regret to say, been 
a fruitless debate as far as knowledge of the action 
of the screw propeller is concerned, but we hope it 
has been valuable to many who have not taken 
active part in it by directing their attention to the 
many absorbing problems which the screw propeller 
presents. Possibly out of these readers some genius 
may rise in the future who will present a theory 
which will meet all the facts to the satisfaction of 
everybody! So far, not one of our numerous 
correspondents—and whilst restraining them to a 
certain extent, we have given them all the latitude 
possible to express their views and enforce their 
arguments—has succeeded in convincing another. 
Under the circumstances it seems fruitless to con- 
tinue the discussion at the present time, and whilst, 
no doubt, several of our correspondents whose 
letters do not appear will suffer disappointment, we 
feel sure they will acknowledge the advisability of 
the course we are pursuing. 








SUMMER TRAIN SERVICES IN 1905— 


BRITISH AND FRENCH. 
By CHARLES Rovs-MARTEN. 

Procress has been gratifyingly prominent in the 
summer train services of the current year—in Britain at 
any rate. With the recognition that the public desired 
and required improvement in the swiftness of travel, has 
come a noteworthy advance in this important respect, and 
the contrast with even so recent a period as the year 1900 
is remarkable. . 

Yet it is curious that even now as regards the highest 
booked speeds Britain is very far behind the United States, 
and in one sense behind France also. We have nothing 
to show in this country which can compare for a moment 
with that wonderful cluster of American seaside trains 
booked to run between Philadelphia and Atlantic City at an 
average start-to-stop rate of 66 to 68 miles an hour. Com- 
pared with these marvels our best British seaside trains 
seem relatively feeble. Again, no one British railway can 
yet show us five runs booked at over 60 miles an hour from 
start to stop as can the Northern Railway of France, 
which daily runs three trains from Paris to St. Quentin, 
95} miles, in 95 minutes; one to Busigny, 112} miles, in 
112 minutes; and one to Longueau, 79 miles, in 








78 minutes, averaging respectively 60°2, 60°3, and 
60°8 miles an hour. That one French line has as many 
60 miles an hour runs as all our British railways put 
together, for we have exactly that same number in all, 
five. The North-Eastern has two, between York and 
Darlington both ways, the up one taking only 43 minutes 
for the 44} miles, the down 44 minutes. The former thus 
averages 61°7 miles an hour start to stop, the fastest 
booking east of the Atlantic; the other 60°3. The 
Caledonian also has two 60 miles an hour runs, each from 
Forfar to Perth, 324 miles, in 32 minutes, representing a 
speed of 60°9 miles an hour. Britain’s fifth mile-a- 
minute run is contributed by the Great Centra), and 
stands second in point of speed, viz., Leicester to Notting- 
ham, 23} miles, in 23 minutes, a speed of 61°1 miles an 
hour. It will be noted as another curious fact that our 
British 60 miles an hour runs are all short, ranging from 
233 to 44} miles, and that although we easily surpass all 
the world put together in the length of our runs and the 
number of our long runs from start to stop, in no case do 
we sustain our best speeds throughout long distances as 
does the French Northern line, whose 60 miles an hour 
runs extend for 79, 95}, and 112} miles respectively. 
Thus, while England has indisputably the fastest-timed 
run in Europe and the same number of runs booked at 
60 miles an hour or upwards from start to stop as has 
France, the aggregate length of all the British runs at 
that rate amounts only to 177 miles against France’s 477, 
France, therefore, having 300 more miles booked at that 
speed from start to stop than Britain, and all on one rail- 
way. Several British runs closely approach the mile-a- 
minute level but fall just short of the point. Thus the 
three two-hour runs between Paddington and Bristol 
average 59°2 miles an hour for the two down trains, 58°9 
for the up one, which travels the newer and shorter route 
vid Badminton, and the 108 minutes run for the 107 miles, 
London to Bath, by slip-coach averages as much as 59°4. 
So, too, on the Great Central, which has the second 
fastest booked run in Europe, 23} miles in 23 minutes, 
1.¢., at 61:1 miles an hour, there are several bookings at 57 
to 58 miles an hour. But comparison is more difficult in 
the case of this line, owing to the obstacles presented by 
its use for the present of the Metropolitan metals for its 
first 44 miles out of London, with the consequence of 
compulsory reduction of speed, so that while some of the 
booked speeds north of Quainton-road Junction are very 
high they cannot be shown as from start to stop. The 
Great Northern this year supplies a booking at 57°9 miles 
an hour, viz., Peterborough to King’s Cross, 76} miles, in 
79 minutes, and a no less noteworthy one of 1613 miles at 
57°2 miles an hour, viz., London to Sheffield. The Great 
Central, however, achieves a still more remarkable feat in 
accomplishing the latter journey in the same time over a 
much harder road, 3 miles longer, and with the dis- 
advantage of compulsory speed restriction over fhe first 
44 miles, so that the average booked speed from start to 
stop, 58°2 miles an hour, is the best for that long distance 
without stop, not only in Britain but in the whole world, 
the Great Northern performance being a very good second. 
I do not ignore the fact that the loads in both cases are 
light—usually only 120 to 140 tons; on the present 
occasion, however, I am not dealing with the question of 
actual locomotive performances, but simply with the 
speed requirements made by the authorities of the various 
lines mentioned. .The actual locomotive work done in 
respect of (1) speed, (2) weight-pulling, and (3) gradient 
climbing, belongs to a separate article and will be treated 
by itself in due course. In combination of high speed 
with length of run without intermediate halt, these two 
London—Sheffield runs of the Great Central and Great 
Northern respectively beat all the rest of the world. The 
Great Western’s best combination, London to Exeter, 
193% miles, in 205 minutes, averages 56°6 miles an hour; 
and the London and North-Western’s best, 192} miles in 
208 minutes, 55°3 miles an hour. The Great Western's 
non-stopping runs up and down between London and 
Plymouth are still faster as between London and Exeter— 
1933 miles in 197 minutes down and 195 minutes up, 
averaging 59-0 and 59°6 miles an hour—but do not stop 
at Exeter, though they pass through the station at a walk- 
ing pace, and so cannot be compared as regards their run 
between that point and London. The complete runs of 
those trains which are unquestionably the longest in the 
world, viz., between London and Plymouth each way, 
245% miles in 267 minutes down and 265 minutes up, 
averaging respectively 55:2 and 55°6 miles an hour, are 
thus hampered to the extent of four miles an hour by the 
severe grades—several being steeper than 1 in 50, one 
being at 1 in 42 for 2} miles on end and another as bad as 
1 in 40 for a shorter distance—and by the sharp curves of 
the South Devon length, i.e., west of Exeter. 

Of the other non-stop runs exceeding 150 miles in 
length—which, owing to their number, I am able to take 
as my minimum limit for comment this year—none reach 
an average of 56 miles an hour. The Midland’s longest, 
which is the second longest in the world, viz., Leeds to 
London, 196 miles, in 225 minutes, averages only 
52°2 miles an hour. The Great Western’s other three, of 
1933 miles between London and Exeter, average 55:4. 
The London and North-Western’s 188} miles, Wigan and 
Willesden, in 223 minutes, averages only 50°7. But the 
London and North-Western’s 177} miles run between 
London and Stockport, done in 198 minutes down and 
199 minutes up, averages 55:3 and 55°2 miles an hour 
respectively, and the Great Northern’s 1753, Wakefield to 
London, in 189 minutes, represents an average start-to- 
stop rate of 55°7. The London and North-Western has 
a booked run of 165% miles, viz., Stafford to Carlisle, but 
at the low rate of 47°2 miles an hour. The London— 
Sheffield runs of the Great Central and Great Northern, 
1643 and 1613 miles relatively, I have already dealt with. 
The Great Northern has, in addition, an up run from 
Sheffield to London in 177 minutes for the 161} miles, 
the speed being 54°9 miles an hour. The Midland’s 
London—Sheftield run, although 6} miles shorter than 
the Great Central route and 3 miles shorter than the 
Great Northern, is allowed 14 minutes longer time than 
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either, and so averages only 51°6. Next in order of non- 
stopping length comes the London and North- Western's 
eight times repeated run between London and Crewe, 
158 miles, the quickest of which has a speed of 54°4. The 
Great Northern also has five non-stop runs between 
London and Doncaster, the fastest being done in 
169 minutes, averaging 55:4 milesan hour. The Crewe— 
Willesden stage of 152} miles, as done by the London and 
North-Western, is done thrice at a best speed of 53°5; 
and the Caledonian, also thrice, does the 150} miles from 
Carlisle to Perth without stop, the best time being the 
even three hours, thus averaging 50} miles an hour, but 
over a specially hard road and without the advantage of 
being able to pick up water while at speed. 

This, so far as I am aware, completes the list of runs 
of 150 miles or upward made without any intermediate 
stop, the number in all being 39, and their distribution 
as follows :— 

Miles, No. 
158 
1524 
165} 


192} 


London and North- 
Western Euston—Crewe... 
Crewe— Willesden... 
Stafford—Carlisle ... 
Euston—Stockport 
Euston—Edgehill ... 


” ” 
” ” 
” oh 


” ” 


ae 
156... 
175} 


Great Northern King’s Cross—Sheffield 
” ... King’s Cross—Doncaster 
Wakefield—King’s Cross 


2453 


Great Western Paddington— Plymouth 
193} 


” Paddington— Exeter 


Carlisle— Perth 


ueeds—St. Pancras. 
St. Pancras— Sheffield 


1503 


196 
158 


Caledonian 
Midland ... 


” 
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Great Central Marylebone—Shettield ... 164} 


Runs of 100 miles and upwards without stop are now 
so common and numerous that it is not worth while to 
devote space to them unless when performed at excep- 
tional speed, as in the case of the Great Western's 
London—Bristol services. It may be interesting, how- 
ever, to note that 100-mile non-stop runs in Britain now 
number no fewer than 164 daily, as compared with only 
106 in the closing year of the last century. In this list 
I do not include the boat specials of either the Great 
Western, the London and South-Western, or the London 
and North-Western, which do not run daily. Were they 
included, they would add six to the total of the current 
year, making that 170 in all. The French 100-mile runs 
remain unchanged since last year. It may be open to 
question how far, from the engineering view-point, the 
very long non-stop runs are advantageous, but there can 
be no doubt as to their great convenience and popularity, 
viewed from the standpoint of travellers, who thus enjoy 
freedom from disturbance en route. 

The highest start-to-stop speeds booked daily on the 
principal railways of Britain and France are shown in the 
list below. Now that booked speeds of 55 miles an hour 
and upward are as common as were those of 45 a few 
years ago, I have not deemed it needful to take into 
account any speeds that do not, at least, reach that 
point. As I have already said, I do not consider in the 
present article the qualifying circumstances of roads and 
gradients, which will be duly regarded when actual per- 
formances are reviewed. The list is as follows :— 


Fastest Booked Runs, Start to Stop—Britain. 
Between. Miles, Min, SPee4: 
m.h, 


Darlington and York... 44} 
Leicester— Nottingham 234 
Forfar-Perth... ... ... 
Paddington—Bristol ... 
King’s Cross—Sheffield 


Willesden—Coventry ... 
St. Pancras — Leicester 


Railway. 


North-Eastern ... 
Great Central ... 
Caledonian ‘ 
Great Western... 
Great Northern 
London and North- 
Western 
re 
Lancashire and York- 
‘eae 
London and Scuth- 
Western 


Southport—Salford 
Salisbury—Waterloo ... 


France. 
Paris—Longueat ... 
Orleans—Tours ... 
Valence—Avignon 
Paris— Rouen 


ee 
Paris—Orleans... 
4 |e 
Oaest... aa see ode 
The following are the bookings at 60 miles hour 
from start to stop in Britain and France respectively :— 
Britain. 
Miles. Min, $P°°4; Train, 
43 
23 
32 
32 
44 


North-Eastern... Darlington—York ... 
Great Central ... Leicester— Nottingham 
Caledonian . Forfar—Perth ... ... 
Caledonian ... Forfar—Perth ... 
North-Eastern... York—Darlington 
France. 
.. Paris—Longueau _... 
... Paris—St. Quentin ... 
... Paris—St. Quentin ... 
... Paris—St. Quentin ... 
. Paris—Busigny ... 


78 
95 


95 


Nord... 
Nord ... 
Nord«.. 
Nord ... 95 
i 112 

Without attempting to present a detailed census even 
of the runs at 55 miles an hour or upward, I may mention 
a few of the most noteworthy to some of which I have 
not previously referred. The Great Western has two 
down runs from London to Bristol—118} miles—timed 
to be done in the even two hours, 7.¢., at 59°2 miles an 
hour, 2nd one on the up journey, run vid Badminton 
—117} miles—in the same time, averaging 58°8 miles an 
hour; also an up train from Leamington to London—106 
miles—in 110 minutes, speed 57‘8 miles an hour—which, 
however, is spoiled by an optional stop at Ealing, for 
which there is an allowance of two minutes extra—and a 





minutes, speed 57°7. The London and South-Western 
has two runs booked at 55:1 from Salisbury to London. 
The best Great Northern bookings I have dealt with 
already. The London and North-Western has a second 
run at 57 miles an hour, viz., Lichfield—Nuneaton, 19 
miles in 20 minutes. But one of the best things the 
London and North-Western gives us this year is the 
cluster of two-hour non-stop expresses each wa 
between Euston and Birmingham, eight in all, eac 
of which averages 56°5 miles an hour from start 
to stop. Other excellent novelties on that now 
progressive line are the four 3}-hour trains between 
Euston and Manchester, each way, and the 3}-hour 
express between London and Liverpool, which does 
the run of 192} miles between Euston and Edge- 
hill in 8 hours 28 min., averaging 55°3 miles an hour, the 
same rate as that of the 34-hour Manchester expresses, 
two of which run between Euston and Stockport, 1774 
miles, in 198 minutes. Runs from Euston to Stafford, 
1334 miles in 142 minutes, and from Stafford to Willes- 
den, 128 miles in 186 minutes, each at 56°4 miles an hour, 
deserve high praise. The six Midland runs between London 
and Leicester, 99 miles in 105 minutes each way, averag- 
ing 56-5 miles an hour, and the two from Nottingham 
to London, 1233 miles in 132 minutes, at 56°2 miles an 
hour, all are excellent. -The North-Eastern contributes a 
very fine run from York to Newcastle, 804 miles in 
82 minutes—speed, 58°9 miles an hour. The Great 
Central has a group of fast timed runs, the best being 
Leicester—Marylebone, 103 miles 7 chains, in 105 
minutes = 58°9 miles an hour, and Nottingham—Mary- 
lebone, 1264 miles, in 134 minutes = 56°6 miles an hour, 
while shorter runs from Aylesbury and Finmere respec- 
tively to Leicester have bookings at 56°5 and 55:9 miles 
an hour. The Lancashire and Yorkshire has two runs 
from Southport to Salford booked at 55°4 miles an hour. 
The Caledonian, beside its two runs at 60°9 miles an 
hour, shows several good spurts, which include Perth to 
Forfar, 32} miles in 33 minutes = 58°2 miles an hour; 
Perth to Aberdeen, 89 miles 65 chains, in 96 minutes = 
56°1 miles an hour. 

France, like Britain now-a-days, shows a goodly galaxy 
of fast-timed runs, a list of which would unduly occupy 
space. I can notice only afew. The Northern line, in 
addition to its five runs booked at over 60 miles an 
hour, has four at 58 miles an hour—viz., three 
between Paris and Abbeville, 109} miles in 113 
minutes, and one from Tergnier to Compiégne, 29 
miles in 30 minutes; several at 57 and upward, includ- 
ing Boulogne—Amiens, 76} miles in 80 minutes=57°4 
miles an hour; one from St. Quentin to Aulnoye, 39 miles 
in 41 minutes = 57:1 miles an hour; and others. The Paris- 
Orleans line has still its string of swift runs that have 
been published in Tue Encinger during several years 
pest, including a consecutive series between Paris and 

rdeaux of 55°5, 58°1, 55°1,57°0, and 58:0 miles an hour, 
the total journey of 363} miles being booked tobe donc in 
402 minutes, including all stoppages, four in number, or in 
438 minutes actual travelling time, representing respective 
average speeds of 54:2 and 56°8 miles an hour, to which 
we can show no parallel as yet in this country for a like 
distance. It will be noticed that the 56°8 miles an hour 
average is not the net, but merely the running average, 
as no allowance is made for the four intermediate start- 
ings and stoppings. The Southerr railway, which 
formerly was so brilliant a partner in the Paris-Bayonne 
service, has, unhappily, dropped quite needlessly into 
mediocrity since that unlucky accident near Dax, for 
which high speed was in no respect blameable. The 
P.L.M. has beside its Valence-Avignon run at 57°7 miles 
an hour already quoted, another at 56°6 from Dijon to 
Laroche, 99} miles in 105 minutes, a quarter of a mile 
farther than our Midland’s best time between St. Pancras 
and Leicester, over nearly as heavy aroad in the same time. 
Thus both Britain and France make a most creditable 
show in this year’s booked times. Both countries may 
well be congratulated on their progress. 

It is impossible to notice without a feeling of patriotic 
regret the contrast, so unfavourable to this country, 
between the train services on the different sides of the 
English Channel, as between London and the Continent 
generally. Starting at 10 a.m. from Paris for London, 
and travelling vid Calais, the booked speed on French 
soil is just 57 miles an hour—185}4 miles in 195 minutes. 
After crossing the Channel the pace from Dover to 
Cannon-street is only 43°6 miles ar hour—13°4 miles an 
hour slower. Or, travelling vid Boulogne, the average 
booked speed from Paris to that point is 56°1 miles an 
hour, but from Folkestone to Charing Cross it is only 45. 
Or, thirdly, if he came vid Dieppe and Newhaven, the 
French speed for the first stage out of Paris would be 
55 miles an hour, but for the last stage into London only 
39°3 miles an hour—16 miles an hour slower! This is 
not an agreeable picture. For it must in strict fairness 
be added, that the French gradients on which those trains 
run, and the loads of those trains are often quite as heav 
asthe English. Itis to be hoped that the implied reproac 
of relative sluggishness may be removed before another 
year shall have passed by. 








LITERATURE. 


The World's Locomotives—A Digest of the Latest Locomotive 
Practice in the Railway Countries of the World. By 
Cuartes §. Lake. London: Percival Marshall and Co. 
1905. 

Ir would be difficult to say too much in praise of this 
book. It may be regarded as, in a sense, a dictionary of 
the locomotive engine. The author is able to supply 
information concerning probably every type of engine on 
every railway in the worid. The exceptions and omissions 
appear to be very few, and of small importance. We 
have only to consult Mr. Lake’s pages in order to find an 
illustration, and the principal dimensions, of almost any 
locomotive that can be named. 





ran from London to Bath—106 miles 70 chains—in 111 


It must, however, be clearly understood that this is 


ee 


not a treatise on the construction of locomotives. It js 
true that our author occasionally explains the reason why 
some particular feature has been introduced, or adds 4 
few words of criticism, when he thinks a design deserves 
it. But in the main he contents himself with describing 
and illustrating the locomotives with which he deals 
These are always the very latest made; and we are some. 
times tempted to regret that he has so carefully avoided 
history. However, the book is even now a large octayo 
of 381 pages, with @ht folding plates—sectional eleva. 
tions—and over 300 photographs and detail drawings, 

Mr. Lake has contrived to supply a great deal of 
information, crammed into a small space, about each ty pe 
of locomotive. We may cite, for example, what he says 
about the newest engines on the Lancashire and Yorkshire 
Railway. These locomotives are of the 4-4-2 type, with 
Belpaire fire-boxes and superheaters. There is a smoke. 
box of great length, but it is obtained by recessing the 
front tube plate back into the barrel of the boiler, and in 
this smoke-box the superheater is placed. The inside 
cylinders are jacketed, the steam being made to circulate 
by using it for one of the injectors. 

In dealing with foreign locomotives he has been 
wonderfully lucky, or remarkably energetic, for he appears 
to have got hold of most of the American and European 
locomotives worth notice. He by no means confines him. 
self to cut-and-dry specifications. His style is good, and 
he supplies in all cases descriptions which have been 
written intelligently and can be read with pleasure. As 
we have said, he refrains from criticism, but it is quite 
obvious that he understands his subject. 

The type and paper are excellent; the drawings, too, 
are very good, and the process blocks, or photographic 
reproductions, are in the main satisfactory. No book on 
the locomotive so likely to prove useful for reference has 
previously been produced. We may add that no more 
delightful volume could be given to a boy with a turn for 
mechanics. Here he will find all that his soul can desire 
about locomotives, and the power conferred of being able 
to set every other boy right about the engines of all the 
railways he is ever likely to see. 

The general plan of the book is very simple. The first 
chapter is a well-written discursion on “ The Exigencies 
of Locomotive Design,” which is followed by a con- 
sideration of boiler design and construction. The next 
chapter deals with locomotive types, cylinders, and wheel 
arrangements. The next seven chapters are about British 
locomotives. Chapter X. deals with Indian and colonial 
engines; four chapters follow on foreign locomotives, 
principally European. The two last chapters describe 
American practice. An appendix describes three of the 
most recent engines of new types now being constructed 
for the Great Western, for the London and North- 
Western, and a third for the London and South- 
Western. 


SHORT NOTICES. 


Hydraulic Tables. By Gardner 8. Williams, M. Am. Soc. 
C.E., and Allen Hazen, M. Am. Soc. C.E. London: Chap- 
man and Hall, Limited. Price 6s. 6d. net.—This book, 
which gives hydraulic tables showing the loss of head due to 
the friction of water flowing in pipes, aqueducts, sewers, «c., 
and discharge over weirs, has been carefully compiled, and 
makes a worthy addition to the many similar works on this 
subject. The tables showing the flow of water in pipes and 
other passages have been obtained by means of the Hazen- 
Williams hydraulic slide rule, which is based upon the 


formula :— 
v = ¢ 70°63 50 540-00] — 004, 


The following is a brief summary of the contents: Increas- 
ing friction with age, how computed, and indicated in the 
tables. Observations of flow in all classes of pipes. Rela 
tive discharging capacity of aqueducts, also a table of flow 
in aqueducts. Table of slopes required to produce certain 
velocities in sewers. Tile sewer table, circular brick sewer 
table. Decrease in carrying capacity of cast iron pipe with 
age. Comparison of results with those of Coffin and Weston. 
Metric pipe table. Loss of head in Venturi meters. Under 
drains for sand filters, and flow over weirs. 


Hydraulic Machinery. By Robert 8. Blaine, Assoc. M. 
Inst.C.E. London: E. and F. N. Spon, Limited, 57, Hay- 
market. Price 14s. net.—This book has now reached its 
second edition, and numerous alterations and additions have 
been made. The section on hydraulics has been re-written 
and extended. A useful graphic method for determining the 
value of the constant c in Ganguillet’sand Kutter’s equation 
V = c ¥ miis given which will be greatly appreciated, as it 
will obviate the necessity of always having to use tables. 
The chapters on stability and resistance of ships, efficiency 
of centrifugal pumps, the largest turbine constructed, 
hydraulic governors, and hydraulic gas-stoking machinery 
are most interesting. The illustrations throughout are clear 
and good. The author has made the subject pleasant from 
beginning to end, and the mathematics, when used, are 
simple, and should cause the student no difficulty. 

National Engineering and Trade Lectures. By Philip 
Bjérling. Vol. II. “ British Progress in Pumps and Pump- 
ing Engines.’’ London: Archibald Constable and Co., 
Limited, 16, St. James-street, Haymarket. Price 6s, net. 
—This is really a highly finished catalogue of English 
made pumps and pumping machinery. The theory of the 
subject has been entirely neglected, and in most cases only a 
brief description of the different machines is given. The book 
is divided into practically eight chapters, which deal with the 
following types of machines :—Introduction ; pumps driven 
by water-power; wind-power pumps; gas and oil engine 
pumps; hot air pumps; compressed air pumps ; electrically- 
driven pumps; and steam pressure pumps. The reading 
matter is accompanied by ninety-three excellent illustrations. 
The object of this series of lectures is to show colonial 
and foreign buyers what progress Great Britain has made up 
to the present time in the manufacture of all classes of 
machinery and goods, 

The Glasgow and West of Scotland Technical College. 
Calendar for the session 1905-6. Price 1s.—The calendar of 
the Glasgow and West of Scotland Technical College for the 
session 1905-6 has just been issued. Besides containing a 
short history of the college and describing the buildings, full 





particulars of all the classes held there during the session are 
given, 
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SIR WILLIAM SHELFORD. 





We regret to have to announce the death, at his 
house in Kensington, of Sir William Shelford, K.C.M.G., 
M. Inst. C.E. Born on April llth, 1834, he was the 
eldest son of the Rev. W. Heard Shelford, Fellow of 
Emmanuel College, Cambridge, and afterwards Rector of 
Preston St. Mary, Suffolk; grandson and great-grandson 
of clergymen of the same name; nephew of the late 
Rev. Thomas Shelford, for many years senior Fellow and 
Tutor of Corpus Christi College, and Rector of Lambourne, 
Essex; also of Mr. Leonard Shelford, Barrister of the 
Middle Temple, whose legal works are still recognised as 
standard authorities. 

On the death of their father in 1854, William Shelford 
and his brothers were left at an early age to make their 
own way in the world. One brother, Mr. Thomas Shel- 
ford, C.M.G., who died in 1901, was a member of the 
Legislative Council of Singapore, and occupied a high 
position in the Straits Settlements. Another brother, the 
tev. Prebendary Leonard E. Shelford, was recently 
appointed by the Bishop of London to the benefice of St. 
Martin-in-the-Fields. William Shelford, who had been 
educated at Marlborough College, decided to seek his for- 
tune as acivil engineer, and apprenticed himself to Messrs. 
Young, engine builders, of Ayr, and worked in the shops 
at 33. a week. In 1854 he went to Glasgow, and became 
a pupil of Messrs. Gale, waterworks engineers, and was 
thus engaged upon the waterworks of Glasgow, Hamilton, 
Dumbarton, and other places. He attended Professor 
Macquorn Rankine’s and other lectures at Glasgow 
University. At the end of two years Messrs. Gale 
liberated Shelford from his apprenticeship and advised 
him to go to London. Accordingly, in December, 1856, 
he entered the office of Mr.—afterwards Sir John— 
Fowler, under whom he served, together with Mr.— 
now Sir—Benjamin Baker and other well-known 
engineers. He gradually came to have charge of 
the Nene River Navigation and improvement works 
from Peterborough towards the sea, including a large 
swing bridge at Wisbech and a smalier structure of the 
same nature at Peterborough. These works at the time 
excited considerable interest in the district, and amongst 
engineers of whom advice and assistance was sought 
from the following :—Messrs. Brunel, Robert Stephenson, 
Hawkshaw, Walker, Fowler, Page, Pole, and Sir John 
Rennie. At the end of 1859 he left Wisbech, and acted 
under Mr. Fowler on the works of the first section of 
the Metropolitan (Underground) Railway. 

In the autumn of 1860 Mr. Shelford left Mr. Fowler 
and went as assistant to Mr. I. T. Turner, who was 
joint engineer with Mr. Joseph Cubitt, of the London, 
Chatham and Dover Railway. He was employed on 
various surveys and works until the summer of 1861, 
when he laid out and surveyed the high-level railway to 
the Crystal Palace—the Act for which was obtained in 
1862—and was appointed resident engineer. In that 
capacity he designed and superintended all the engineer- 
ing works on the line and stations, the ornamentation of 
the latter being, however, entrusted to Mr. Charles Barry, 
the architect. The Crystal Palace Station was specially 
arranged by him for dealing with a large excursion traffic, 
and for separating first-class passengers from their exit 
from the Palace till they reached first class platforms. It 
was he also who suggested and, with Mr. Barry, carried 
out the ornamental tunnelled approach from the station 
to the Palace. In May, 1866, the London, Chatham and 
Dover Railway took over the line and worked it, and 
Mr. Shelford’s connection with it became that of receiver 
in the Court of Chancery for two years. From 1862 
to 1865 he also laid out, designed, and superintended 
the works of the eastern section of the London, Chatham 
and Dover Railway—to Blackheath Hill—as resident 
engineer. Whilst there, on the 10th February, 1863, he 
married Anne, daughter of Mr. Thomas Sopwith, M.A., 
F.R.S., M. Inst. C.E., &e. 

l’rom 1865 to 1875 Mr. Shelford wasin partnership with 
Mr. Robinson, and during that time the firm constructed 
the Burry Port and Gwendreath Valley Railway, the 
Louth Waterworks, sewage works at Southampton, Cross- 
ness, «c., also shafts, pumping and winding engines, and 
other works for collieries in Wales, gold mines in Nova 
Scotia, Colorado, &c.kc. Upon the 1st July, 1875, he took 
the office at 35a, Great George-street, which he was to 
occupy for twenty-nine years, until 1904. After the part- 
nership Mr. Shelford completed the Tottenham Sewage 
Utilisation Works, Chichester Waterworks, Louth and 
East Coast Railway, and works at several sulphur mines 
in Sicily, Truro Waterworks, Boston District Tramways, 
«ce. In 1878 he wrote elaborate reports on the water in 
the chalk south-east of London for the Metropolitan 
Board of Works. In 1879 he went to Rome toinspect and 
report on a modification of Garibaldi’s scheme for the 
diversion of the floods of the river Tiber. He was also 
appointed engineer of the Southwark and Deptford Tram- 
ways Company and of the Downham and Stoke Ferry 
Railway Company, also to the Provisional Committee of 
the Hull, Barnsley, and West Riding Junction Railway. 
In 1880 he successfully carried through both Houses of 
Parliament, after a contest of six weeks, the Hull, Barnsley, 
and West Riding Junction Railway and Dock Bill, Mr. 
Abernethy acting as engineer of the dock. He was 
appointed joint engineer with Mr. Bohn, of Hull, to the 
company till the opening of the line. In 1881 he was 
appointed by a committee of landowners, &c., to survey 
and report on the best line of railway between the Tyne 
and the Tweed, and advised and prepared parliamentary 
plans and sections for railways, 78 miles long, from New- 
castle to Kelso. In 1882 he carried successfully through 
Varliament the extension of the Hull and Barnsley Rail- 
way to Huddersfield and Halifax, and in 1883 was 
appointed engineer of the extension. 

In the spring of 1884 he was appointed consulting 
engineer to the promoters of the Tower (Duplex) Bridge, 
and fought this proposal before a Select. Committee of 
the House of Commons in competition with a tunnel or 





subway under the Thames, proposed by the Metropolitan 
Board of Works. In 1885 he wrote a paper for the Insti- 
tution of Civil Engineers on “ Rivers Flowing into Tide- 
less Seas, Illustrated by the River Tiber,” which was read 
April 14th, and a “Telford Premium” was awarded to 
him. He gave evidence before Parliamentary Com- 
mittees in favour of the Manchester Ship Canal and the 
Tower Bridge Bills. On completion of 66 miles of the 
Hull and Barnsley Railway, he took a holiday trip to 
Canada and the United States, and took the occasion to 
visit the country to be traversed by the Hudson Bay 
Railway, about which he had with Mr.—afterwards Sir— 
Frederick Bramwell, been previously consulted, and sent 
out an expedition to survey the first section, 320 miles. 
Upon his return, in 1886, he wrote an article on “The 
Development of North-West Canada by the Hudson’s 
Bay Route,” which was published in the June number 
of the National Review, and favourably reviewed by 
critics. He wrote, jointly with Mr. A. H. Shield, a paper 
read before the British Association at Birmingham 
upon “Some Points for the Consideration of English 
Engineers with reference to the Design of Girder 
Bridges.” He was appointed, jointly with Sir Frederick 
Bramwell, consulting engineer of the Winnipeg and 
Hudson’s Bay Railway Company—Hudson Bay Route. 
In 1887 he was elected a Member of Council of the 
Institution of Civil Engineers. In this year 40 miles of 
the Hudson’s Bay Railway were completed in January 
from Winnipeg, under the direction of Sir F. Bramwell 
and Mr. Shelford. In this year he read a paper before 
the British Association at Manchester on “The Improve- 
ment of the Access to the Mersey Ports,’ which dealt 
particularly with the removal of “ Liverpool Bar.” He 
also gave evidence for the Hull and North-Western 
Junction Railway Bill in Parliament as engineer to the 
promoters. He also gave evidence in other cases—e.g., 
Caledonian Railway, Glasgow Subway, Xc., before Com- 
mittees; Wemyss Bay Railway, before Railway Commis- 
sioners; Exmouth Dock, before Arbitrator (Sir A. 
Rendle). He also went to the Mediterranean ’coast and 
examined the Port of St. Louis-du-Rhone with a view 





SIR WILLIAM SHELFORD 


to the construction of a dock there. He prepared and 
sent in to the Ceylon Government and to the Colonial 
Office in London a scheme for the construction of a 
system of narrow-gauge railways in that island, in 
accordance with a resolution passed at a meeting of 
Ceylon merchants and planters in London. 

In March, 1888, he was appointed consulting engineer 
to the Sungei Ujong Railway in the Malay Peninsula. He 
was also appointed one of the vice-presidents of the 
Mechanical Science Section of the British Association, 
also engineer for several Railway Bills deposited for 
ensuing session. In 1889 he visited South Italy, 
examining route and preparing estimate of cost of 
execution of part of the main line Eboli to Reggio (Govern- 
ment Railways); and again late in the year he examined 
and reported on the Ancona—Turin Railway (120 miles), 
on the Naples Metropolitan Railway (10 miles), and on 
the Chiavari—Genoa Railway. In 1890 he visited the 
Argentine Republic, South America, to examine and 
report on a proposed railway (230 miles) from Rosario to 
Cordoba, and to inspect and report on the works of the 
Valparaiso and Transandine Railway, crossing the Andes 
at an elevation of 10,000ft. above the sea, involving great 
difficulties in construction. As engineer for the Hull and 
North-Western Railway Company he designed an im- 
portant deviation of the authorised line, and carried it 
through Parliament. He was also employed in connec- 
tion with several Parliamentary Bills—e.g., Manchester 
Ship Canal (tidal openings), Caledonian Railway (Edin- 
burgh lines), Lancashire and Yorkshire Railway (Salford 
lines), Thames Lock and Weir, Scuth Yorkshire Junction 
Railway, «c. He was alxo called in by the Corporation 
of Edinburgh to advise and report upon the renewed 
proposal of the Caledonian Railway Company to make a 
railway through and under Princes-street, and the same 
upon the North British Railway Company’s proposal to 
enlarge and rebuild their Waverley Station, and made an 
alternative plan of it, the object being to overcome the 
block of traffic said to be due to the opening of the Forth 
Bridge. He was retained by the Newfoundland Govern- 
ment in conjunction with Sir Frederick Bramwell to 
advise them on a complicated question as to some 
840 miles of railway entrusted to a company which had 
only completed 85 miles. 





In 1891 he was appointed managing director and con- 
sulting engineer of the Lostwithiel and Fowey Railway 
Company; also director of the Sicilian Railways Com- 
pany, Limited, to which he also acted as consulting 
engineer. He was appointed by the Court as sole arbi- 
trator between the company and the contractors in the 
matter of the Eastern Counties Navigation and Trans- 
port Company, who had undertaken and all but com- 
pleted the reinstatement of the old navigation between 
Bury St. Edmunds and the Port of Lynn—a very 
interesting revival of old works constructed in the year 
1700. He was engaged on several railway and other 
Bills before the Committees of both Houses of Parlia- 
ment, and especially in the railway contest at Edinburgh 
re the introduction of the Caledonian Railway by carry- 
ing the line along Princes-street—a scheme which was 
defeated—and the enlargement of the Waverley Station, 
which was sanctioned with many provisions for the pro- 
tection of the city. In all this work Mr. Shelford acted 
as consulting engineer for the Corporation of Edinburgh. 

In 1893-1895 he acted as engineer to the Brechin and 
Edzell Railway Company, and, at the request of the 
Crown Agents for the Colonies, organised expeditions to 
Sierra Leone and to Lagos, to make the surveys there 
for several hundreds of miles of railway. He also sunk a 
well at Chichester for waterworks for the West Sussex 
County Council, and prepared plans and specifications for 
electric overhead wire system for Colombo, Ceylon, and 
for two bridges over the lagoon at Lagos, West Africa, 
with an aggregate length of five-eighths of a mile. During 
the same time he gave evidence before Parliamentary 
Committees with reference to various undertakings. 

From 1895 to 1899 Mr. Shelford, acting upon instruc- 
tions from the Crown Agents for the Colonies, commenced 
the construction of a 2ft. 6in. gauge railway in Sierra 
Leone, a 3ft. 6in. gauge railway in Lagos, and a 3ft. 6in. 
gauge railway on the Gold Coast; organised an expedition 
and reported upon proposals for railways in British 
Honduras and British Guiana, and gave evidence before 
Committees upon Llanelly Harbour, Cowes Harbour, 
tibble Navigation, Manchester Ship Canal, Windsor 
Dock, Cardiff, kc. In 1897 he began to feel the effects 
of overwork, and was compelled to refuse a large number 
of offers, and also resigned his position upon the Council 
of the Institution, taking advantage of the opportunity 
afforded by the new regulations, framed chiefly with the 
object of causing a more rapid circulation in the Council, 
to set an example of retiring in favour of younger men. 
In 1899 he took into partnership his son, Mr. Frederic 
Shelford, and continued to practice under the name of 
Shelford and Son, and the amount of work carried out 
before Sir William Shelford’s retirement was very great. 
This included the continuation of the Sierra Leone 
Government Raiiway to a length of 135 miles, reports upon 
Freetown Harbour Wharf, the construction of the Sierra 
Leone Mountain Railway, to enable the residents of Free- 
town to reach higher altitudes and better environments each 
evening; the continuation of the Gold Coast Government 
Railway, in the face of great difficulties, to Coomassie, a 
distance cf 167 miles; the completion of the Lagos 
bridges over the Lagos lag»on, and the railway to 
Abeokuta and Ibadan; other surveys and reports in 
Sierra Leone, Gold Goast, Lagos, Northern Nigeria, and 
Southern Nigeria; the survey of a line to Kano, the 
capital of Northern Nigeria; survey and report to deter- 
mine the best point for crossing the river Niger; survey 
and report upon a railway in Cyprus, and the construc- 
tion of the line ; dovk and caisson for Singapore; evidence 
in the London, Deptford, and Greenwich Tramway 
Arbitration; Manchester and Liverpool Electric Express 
Railway Bill; Bristol and Southern Counties Railway, 
Humber Railway, and Commercial Dock Bills, &c. &c. 

Sir William Shelford’s health began to fail early in 
1903, and he was compelled to refrain more and more 
from his former activity, and upon receiving the honour 
of K.C.M.G., upon the recommendation of the Secretary 
of State in June, 1904, he decided to retire altogether 
from business, and from that date lived quietly at 
home in Kensington. Sir William was for fifteen years 
a Member of Council of the Institution of Civil Engi- 
neers, before whom he read several important papers, 
and in the proceedings of which he took a very active 
part, as reference to the Minutes of Proceedings will 
show. He rejoined the Council at the request of his 
former colleagues in 1901, although he had decided 
that he would be unable to undertake the onerous 
duties of the President of the Institution if he should 
be offered that position by rotation. He was Vice- 
President of the Mining Section at the First Engi- 
neering Conference held in London in 1897, and later 
represented the Crown Agents for the Colonies upon 
the Standards Committees. He was also a Member of 
the Society of Arts, the Royal Colonial Institute, the 
Royal Geographical Society, «ce. 

Sir William’s services were latterly much sought as an 
arbitrator, but his health compelled him to decline many 
such offers. He will be regretted by many friends and 
colleagues at home and abroad. His figure was familiar 
in the City and in Westminster, and his reputation spread 
to the most distant parts, as was occasionally instanced 
in unexpected ways. His name stood for indefatigable 
energy, shrewdness, caution, and ability, while his 
character was known to be of the highest. Sir William's 
second surviving son and former partner, Frederic Shel- 
ford, is now in partnership with Sir Benjamin Baker, his 
father’s old comrade under Sir John Fowler. 








Tue steady movement which is transforming Japun 
from an agricultural into an industrial State is discernible in iu 
fact that in a year when several hundreds of thousand of men were 
withdrawn from ceful pursuits the import of machinery 
increased from £505,000 in 1903 to £685,000 in 1904. The increase 
was distributed over nearly every item on the list—from electric 
motors to sewing machines. The only items that show a decrease 
are beer-brewing machinery, fire engines, lifting machines, and 
mining tools, 
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MINES DRAINAGE. 


Forty tons of water raised to one ton of coal! Such has 
been the proportion during the past year in connection with 
the deep drainage operations in the Tipton district of the 
South Staffordshire Mines Drainage Commissioners, and such 
a state of affairs is eloquent indeed of the difficulties which 
this most useful organisation is having to face. It is, how- 
ever, grappling with its heavy task in a manful and, on the 
whole, successful manner, for although a somewhat decreased 
output, and therefore a slightly lessened revenus, are shown 
by the annual report unanimously adopted at the Commis- 
sioners’ annual meeting on Wednesday of this week, yet it 
has to be remembered that the Commission is, so to speak, 
just now crossing a stream, between an old and new order of 
affairs, and it is, therefore, hardly a normal time to judge of 
results ; moreover, the year’s work has enabled operations to 
go forward at many collieries throughout the South Stafford- 
shire coalfield which otherwise would assuredly have had to 
stop working altogether. Taking all the districts into 
account, considerably over 24 million tons of minerals have 
been assessed for general drainage rates during the year, this 
representing a revenue of close on £11,000. The pumps have 
had plenty to do during the past twelve months in the 
Tipton district, since the total amount of water raised in 
that district has been nearly 20 million tons. 

Instalmsnts, amounting to £20,000 on account of the Tip- 
ton district engineering scheme, have been received during 
the year from the Public Works Loan Commissioners, 
making the total received at June 30th last £37,000, leaving 
£13,000 still to be borrowed. The expenditure on capital 
account in connection with the scheme has been some £4500, 
and further contracts have been placed for £19,000, so that 
steady headway is evidently, it is very satisfactory to see, 
being made. 

To take full advantage of modern engineering facilities, and 
bring their erstwhile somewhat antiquated plant up to date, 
is about the best course the Commissioners could have taken 
in order adequately to meet the difficulties with which they 
are surrounded. Considerable progress has been made in the 
work of installing the three new steam pumping plants 
arranged for by the amended scheme, and the first of the six 
pumping plants to be driven by Mond gas has been completed 
at Park-lane. In accordance with the terms of an agreement 
with the owners, a Mond gas-driven plant will also be installed 
at the Leabrook colliery with as little delay as possible. 
Orders have been placed for three new Lancashire boilers, 
30ft. by Sft., for the large Bradley pumping engine, to give 
a steam pressure of 1651b. per square inch, and for a similar 
set at the Moat pumping station, in readiness for the con- 
templated reduction in size of the existing high-pressure 
cylinder there, with a view to a wise steam economy. Some 
good orders for engines, boilers, pumps, and other require- 
ments have lately been given out to firms in various parts of 
the country, and more may apparently be expected as the 
present sensible policy of modernisation proceeds. At the 
surface works a new feature of the Commissioners’ operations 
is the use of wind power, but as the one windmill at New 
Cross has been a success, another has been ordered, and will 
soon be erected at Portobello. There are still some steam 
pumps in use, including a large and small portable, three 
stationary pumps, and three syphons. The principle of the ex- 
tension of electric driving is also receiving continued attention, 
eleven other pumps being worked electrically, and these are 
completely self-acting, starting when the ‘‘ swags ”’ fill upin 
rainy weather, and automatically stopping when the floats 
fall, and when the pump has, for the time being, done all it 
can, Altogether, what may be termed the engineering 
renovation of the Commissioners’ plant is proceeding steadily 
over a wide area, and in a manner which is at once highly 
beneficial to the coal and dependent industries of the 
Midlands, and highly creditable to all those connected with 
the undertaking. 


TIPTON 








DOCKYARD NOTES. 


Tue Dreadnought was ‘‘commenced ’’ at Portsmouth at 
7 a.m.on Monday. Incidentally, 700 tons of her happened 
to be in position before the event, but that is a detail. By 
Monday night 1700 tons of Dreadnought was built, and by 
Tuesday night 2000 tons was the total. 


PoLicEMEN are stationed around the ways leading to the 
Dreadnought, so that no unauthorised person may chafice 
upon the great secret that her construction is believed to 
embody. 


Tue Glory, having done four and a-half. years on the China 
station, has been paid off all standing, and recommissioncd 
the next day for service in the Channel Fleet. That the ship 
should have served four and a-half years, and require no refit 
to her boilers and machinery, is a credit to her contractors, 
Messrs. Laird and Co., of Birkenhead. 


Tue Duke of Edinburgh, cruiser, has arrived at Ports- 
mouth, and ever since her arrival has been crowded with nav: 1 
officers anxious to inspect her. In appearance, with her four 
stumpy funnels and enormous fire-control stations, she is not 
much to look at, being almost disappointingly small. She 
gives the impression of having much ‘‘ waste space’’ on her 
decks amidships between the 9°2’s at the angles, there being 
no guns there at all. She will, after docking, goon her steam 
trials, which will be watched with much interest. The 
designed speed is 22°33 knots, but, as was stated at the time 
she was laid down, 24 knots is hoped for. 


Tor masts have been added to the signal poles of the 
Centurion and Barfleur. 


Ir is reported that the French cruiser Sully, wrecked some 
time ago in the Far East, has become a total loss. 


‘*O,”’ the last of the German Deutschland class on the 
stocks, will be launched on November 18th at the Vulkan 


Yard, Stettin. ‘‘P’’ was launched on the 26th of Sep- 


tember. 

THE small German cruiser Ersatz-Alexandrine was launched 
at Kiel on the 23rd ult. These are the two last of the Bremen 
class ; their successors now in hand are a little larger, and of 
24 knots instead of 23 knots. 


Arter the last cruise on the Swedish coast, the German 





squadron lost as follows:—Brandenburg, minus two blades 
to port screw; Kaiser Wilhelm II., stern-post damaged ; 
Friedrich Karl, bottom ripped, bilge keels damaged, two 
blades gone from starboard propeller. These injuries will be 
taken to mean bad handling, but quite as probably they 
mean that the German fleet is made to mancwuvre in ticklish 
places such as it would have to face in war. 


A SUBMARINE of the Holland type, 180 tons, has been 
doing trials at Kiel. 


A FLoaTING dock, destined for Kiao Chau, is nearly 
complete. 


Tue Italian battleship Benedetto Brin made 20,400 indi- 
cated horse-power on her full power trial, thus beating her 
rival sister, the Regina Margherita, by 844 indicated horse- 
power. The designed horse-power is 19,000. 


Tue United States armoured cruiser Maryland is now on 
her trials. 








THE ALEXANDER GRAVING DOCK. 


A VERY serious accident, the full import of which we do not 
yet know at the time of going to press, though one report 
puts the damage at £100,000, occurred on Wednesday to the 
new Alexander Graving Dock which is being constructed at 
the Queen’s Island Shipbuilding Yard at Belfast. From the 
details at present to hand, it would appear that the con- 
tractors were engaged in underpinning the dock pumping- 
house, in preparation for deepening the sump alongside. It 
was just after the underpinning had finished that the first 
rush of water occurred. It is said that honeycombing of the 
bank had been going on for some time, but apparently this 
had not been regarded very seriously, and certainly no 
collapse of a portion of the bank such as actually occurred 
could have been anticipated, for a large number of men were 
at work in the dock. Many of these had narrow escapes for 
their lives, having great difticulty in avoiding the rush of 
water. So forcible was the rush of water that two or three 
holes from 30ft. to 40ft. deep were made behind the fallen 
bank. According to a Central News telegram, the water tore 
away tbe earth between the engine-house and the wall of the 
dock, while great cracks were made in the wall itself. The 
engine-house suffered considerable damage, one side of the 
brickwork being demolished. The front wall of the building 
is so badly split from top to bottom as to be in a highly 
dangerous condition. The new dock, which had been 
pumped dry on Tuesday, was submerged, and all the cranes 
and other machinery are, of course, below the water. It is 
difficult, as we have intimated, at present to give a complete 
idea of the extent of the damage, but one estimate of it is 
that it may prove to be cheaper to make an entirely new 
dock than to try to repair the present construction. 








TWIN SCREWS AND THE BREMEN. 


Ir is generally considered that by the adoption of twin 
screws and duplicate sets of engines in passenger liners, the 
fear of breakdown is, if not removed, at least very materially 
diminished. Recent mail advices from America, however, 
furnish particulars of an instance where twin screws did not 
afford the security which was expected, and the disabled 
vessel had to be towed back for repairs. The vessel in ques- 
tion is the Norddeutscher Lloyd’s steamer Bremen, which 
was towed into Halifax, Nova Scotia, about a fortnight ago, 
in a disabled condition, by the steamer Lucigen. The 
Bremen, a twin-screw boat, fractured her port shaft about 
18ft. from its extremity, and the broken portion of the shaft 
slipped astern about 2ft.; so that the blades of the port pro- 
peller came in contact with the starboard propeller, which 
they overlapped by several inches. The obvious moral to be 
drawn from this somewhat unusual maritime casualty is that 
the stern tubes of twin-screw steamers, extending outboard, 
should be constructed at such an angle as would preclude any 
such overlapping as has occurred with the Bremen’s pro- 
pellers. Every year witnesses an increase in the number of 
mail and passénger steamers which are fitted with twin 
screws, and this is especially noticeable in those steamers 
which trade to Australia and New Zealand vid the Cape of 
Good Hope. In this particular trade the chance of being 
picked up, should a serious breakbown occur between the 
Cape and the Colonies, is extremely remote, and the tendency 
towards twin-screw propulsion is undoubtedly a wise one. 








INSTITUTION OF CivIL ENGINEERS.-——The Council of the Institu- 
tion of Civil Eagineers have, in addition to the medals and prizes 
given for communications di d at the tings of the Institu- 
tion in the last session, made the following awards in respect of 
other papers dealt with in 1904-1905:—A George Stephenson 
Medal to Captain H. R. Sankey, R.E., ret., London; a Watt 
Medal to Dr. C. Chree, F.R.S., Richmond ; Telford Premiums to 
Messrs. W. E. W. Millington, Oldham ; C. E. Stromeyer, Man- 
chester; C. W. Hill, London; F. C. Lea, London; W. B. Cole, 
London; W. C. Popplewell, M.Sc, Stockport; E. H. Rigby, 
B.Sc., Tientsin ; and W. 0. Leitch, jun., Tientsin. For students’ 
papers the awards are:—Miller prizes to Messrs. A. B, Potts, 
Macclesfield ; W. M. Hayman, Glasgow; R. E. Bury, Calcutta ; 
T. Lees, jun., Winnipeg ; T. L. Mathews, Lendon; P. J. Risdon ; 
F, E, Tudor, Stevenage. 

INSTITUTE OF MARINE ENGINEERS.—At the opening meeting of 
the autumn session of the Institute of Marine Engineers held on 
the 2nd inst. at Stratford, a paper of great interest relating to a 
proposed method of steamship propulsion was read by Mr. Walter 
Carr, of Bowes Park, N. A more than usually representative 
gathering of members assembled to hear and criticise the paper. 
The leading characteristic of the system appears to be the entire 
absence of propellers, engines, and rudders, propulsion being 
effected by the discharge of air through suitably formed and dis- 
posed apertures at either end of vessel. Such a system, it was 
pointed out, would practically abolish that class of accidents at sea 
—about 90 per cent.—arising from fracture of shafts, tail and 
other, stripping of propeller blades, accidents to engines, &c., and 
would further greatly facilitate the navigation of shallow and 
weed-obstructed waters, whether of tropical or other countries. 
Tables and data relating to experiments with a number of models 
and a 36ft. barge were supplied, together with diagrams, explana- 
tory of the action of the air in effecting propulsion. Photographs 
of several of the models employed, as well as the 36ft. barge, were 
thrown on the screen, and were much appreciated by the meeting. 
A discussion, in which the chairman took a prominent part, 
followed the reading, and, although Mr. Carr sustained a rather 
severe handling, as was to be expected, it must be admitted that 
he held his own very creditably against heavy odds, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions our 
corres; -) 


THE DEMAND FOR ENGINEERS, 


Sin,—When the correspondence on this subject commenced in 
these columns I quite expected to see expressions of opinion from 
those who have been to technical colleges, but few such corre. 
spondents have taken part in this discussion. This is all the more 
remarkable seeing that in the leaders dealing with this subjeet 
very little value has been attached to the training obtained at q 
technical college. Does this lack of letters from former technical 
college students imply agreement with this opinion! In these 
columns I recently gave a few instances of the difficulties met with 
by draughtsmen when seeking employment, and other corre. 
spondents holding various positions experience similar difliculties 
Although such stat ts emphasise the need for a remedy, they 
are of no value in solving the problem under discussion, ] 
candidly admit that I have no remedy to put forward, but hope 
that the following remarks may be of use in stimulating others to 
make suggestions and give us the benefit of their experience, 

As regards the real worth of technical training, I think it would 
be interesting to know the opinions of employers on this point. [f 
a sufficient number of representative employers would give their 
opinions, some idea could then be formed of the commercia! value 
of theoretical training ; and incidentally, in what respects it fails 
to meet present-day requirements. Of greater value would it be 
to know in what respect the qualifications of the majority of those 
who unsuccessfully apply for positions as draughtsmen, assistant 
managers, and similar positions, fail to meet the requirements of 
those advertising. 

I feel sure that if those firms requiring engineers would state 
their requirements more fully, they would not have so many 
applicants with unsuitable qualifications, and those wishing to 
improve their positions would be better able to gauge the require. 
ments of employers, and endeavour to obtain the knowledge 
required to fit them for higher positions. 

in a recent leader reference was made to the ignorance of 
cost displayed by many engineers, and it was pointed out that 
ability to make a profit is essential for a successful engineer, 
Nobody can dispute this fact, but few holding subordinate 
positions seem to realise its importance. 

But in what way does the average employer or head of a depart- 
ment aid his subordinates in obtaining the knowledge of cost of 
labour and material’ From a somewhat varied experience as a 
draughtsman, and from contact with many other draughtsmen, | 
can say that in most offices all such information is withheld from 
the drawing-oftice staff. Even catalogues are often treated in the 
same manner, the result being that draughtsmen are kept in 
ignorance of the cost of labour and material put into the work 
they design ; and, owing to the suppression of catalogues, they 
have only a vague idea as to the trend of designs and improvements 
already effected by other firms doing similar work, 

I mention these points, as undoubtedly there are many others 
similarly situated as myself, who are willing to fit themselves for 
the higher positions in engineering, but who, from lack of oppor- 
tunity or ignorance of the necessary requirements, fail to have the 
necessary qualifications, 

Mr. Skinner is evidently a specialist, and views this subject from 
that point of view only. As one with ‘‘general” experience, | 
wish to draw his attention to the other side of the question. 

In his letter last week Mr. Skinner mentions a few advertise- 
ments which appeared in the issue of the 15th inst. requiring 
the services of specialists, but he entirely ignores those which do 
not. In that same issue a draughtsman was required with ‘‘ good 
all-round experience, preference to air compressors, gas engines, 
and electrical knowledge.” Also, ‘‘capable draughtsman for 
engine works making small engines, pumps, Xc.; state salary, and 
if prepared to invest in the company.” Can Mr. Skinner define 
the ‘‘&c.?” As regards the last portion of the advertisement, | 
should think a money lender would be better suited for the 
position than a ‘“‘capable draughtsman.” 

Another firm also required a draughtsman with “ experience 
in general engineering.” Again, one often sees advertisements 
for draughtsmen with ‘‘mechanical and electrical experience,” or 
‘* mechanical draughtsman with some commercial experience.” 

September 26th, DRAUGHTSMAN, 





Sir,—It seems to me from my own observations, that it is not 
the demand for engineers which is at fault but the oem. There 
are any number of college graduates knocking about calling 
themselves engineers—whether justly so or not depends on the 
definition of that elastic word—but that there is even a fair supply 
of men who are of any value tothe manufacturing engineer in their 
present condition of mind is certainly much open to question. 
Certainly, if there are such, very few of them have crossed my 


th. 
mit will uot be without value to ask ourselves what are the quali- 
ties which a manufacturer values in his men. Let us first take 
workmen and foremen in a fitting shop. The man I value person- 
ally is the man who will ask me, when I have designed an air 
pump to run 1000 strokes a minute with a cup leather piston, 
whether I do not think it will overheat; the man who, having 
bored a cylinder on the saddle of a lathe with a boring bar and— 
the shop being without a boring bar slide rest—takes the slide 
rest off a small lathe, bolts it to the face plate, and sails gaily 
along facing off the flanges ; the man who, when the oil prossure 
gauge of his steam wagon shows a choked pipe, does not pull the 
burner to pieces, when a moment’s thought would show him that 
the stoppage must be between the gauge and the tank. The man 
who does not put flannel in a vapour filter to filter red-hot vapour. 
In fine, the man who can think independently, and correctly follow 
mentally a train of mechanical motions, or, in other words, a man 
who can form correct mental pictures of his work. . 

Then, as works manager, the man I want is the man who, if he 
desires to supersede a bad foreman who is a good workman, does 
it by selecting him to erect work at a distance for some time, and 
appoints his successor ‘‘ during his absence,” and then tells him it 
is hardly worth while to disturb things for the time, as he 
will be wanted for similar work shortly, and so keeps the peace. 
The man who arranges his piece-work prices emphatically not 
so that his men are “‘allowed to make time and a quarter,” thereby 
making them take care to make no more and work no harder than 
at day work, whilst I have the felicity of paying 25 per cent. 
higher wages, but who sees that his prices are arranged on fair 
output, and if any job yields £5 a week, shuffles it about to keep 
the peace of the shop, letting all hands have a chance at the 
plum. Again, as manager, the man who knows his men, their ability 
and capabilities, and can and does select them accordingly. No 
man ever made money in commerce without this quality yet, and 
many have made fortunes with no other, for with it he pays other 
people to make money for him. Of course, if to this quaiity 1s 
added a broad grasp of a business policy, so much the better, but 
the latter without the former is nothing worth. : ; 

As head draughtsman, the man I want is-he who will think how 
the things he designs are to be made, and will, therefore, put a 
tail on the cover and a cross bar over the mouth of a trunk piston ; 
the man who realises that an economy of 1 per cent. in steam 18 
dear at the price of inability to sell the product at a = or at 
the cost of more frequent breakdowns; the man who has a large 
circle of friends to whom he can write for information as to the 
maximum pressure allowed on the gudgeon pin of a pumping 
engine, the best material for a flexible diaphragm, or the different 
effects of hot copper and hot iron on petroleum vapour, <A know- 
ledge that a? = 1—if it does—or that V2? = 2g H, or that Flam- 
steed’s method of determining the first point of Aries is the most 





reliable, or that ail the resultant forces acting on a floating body, 
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——_——__"" 
see Besant’s ** Hydrostatics” for the rest—will not help 
a man in any of these matters, a : 

Of course, accurate scientific training is valuable here, but 
emphatically it is not valuable if it is paid for at the cost of the 
other qualities which are necessary, some of which are mentioned 
above. In nine cases out of ten the draughtsman can get every- 
thing ne-essary out of Molesworth, and in the tenth he can ask his 

i 3 
or not wish to be understood to mean that a scientific training 
js valueless. Very far from it, indeed. The training, if the course 
js good, is certainly most valuable; but what I do say, and say 
with tha greatest emphasis, is that the knowledge acquired apart 
from the brain training will never in itself be saleable at a profit 
in the markets of the world unless it is of the most moderate 


dimensions. : ah 
Your readers may then exclaim: ‘‘Is there no training or edn- 


cation which can fit us to be what you call valuable men, as engi- 
neers /” Andin answer I must say that, honestly, ‘‘ 1 do not know,” 
and, what is more, I do not believe anyone else does for certain. 
There are as many opinions as men, and it is utterly idle to point 
to isolated examples. These are quite as likely to be in spite of 
the training as on account of it, and nothing less than a century 
will show by a tabulation of records of careers, the real value of 
the educational work done. : s 

My own son will probably have a classical education—we, at 
least know the worst of that—until he leaves school, and after that 
what circumstances dictate. : ae 

The only thing of value in education is the brain training ; the 
mere knowledge is forgotten. You think not? Then, how many 
gills are there in —_— ‘ What two rivers—large rivers—have a 
common source ¢ hy are the fail of Constantinople and the fall 
of Granada co-related events! What is your duty towards your 
neighbour! If you have not had occasion to look up these matters 

all of which probably you learnt at school—you will have an 
exceptional memory if you remember them. Of course, there are 
exceptions ; this letter deals with the general, not the particular. 

The man who knows the thing and cannot use it is no more 
value than a 10s, 6d. cyclopwdia; the man who does not know the 
thing, but can use it, can always invest the 10s. 6d. : 

In my own experience the only mere information of value which 
one remembers is that which one has acquired experimentally for 
oaeself, and even that I keepin note-books, and mostly forget. 

What remains to us is the few grains of wisdom we have panned 
from the sands of knowledge. In my owa case—assuming, for the 
sake of argument, that there is a residue—it may be reduced 
to the fool varies two conditions of his experiment at once, and 
remains in his folly, You may fool yourself, but you cannot trick 
Dame Nature, and an inadequate bearing will overheat even if to 
increase it means re-designing the whole machine. Do your best, 
vou can do no more, and if that is not good enough you will be 
Kicked, and left to find out what for. Rianne you let it go at 
that it does not follow Nature will. Therefore seek to acquire 
wisdom, and let knowledge take care of itself. 

I fully agree with ‘‘ Young Engineer and Old Central” in your 
issue of the 28th ult, Technical colleges are nothing but gilt-edged 
morocco-bound Board schools, and miss everything—qualified of 
course—of value in the University traini Cambridge gives her 
B.A. degrees for ‘‘three years’ residence” not for ing a few 
examinations, which any boy in the upper fifth could pass without 
preparation, and this is why they are valued. The training of nine 
terms residence at a aniversity is simply invaluable. It is, to be 
laughed at without losing one’s temper; to know that one’s own 
opinions are not necessarily generally valuable; to know that 
there are more ways of getting a body of men—usually a boat or 
football team—to work together than by kicking them, though 
profanity seems to La pa In fine, to manage men. 

In conclusion, I would emphasise what I have already said, that 
this letter is a generalisation, and should be so read or passed over 
in silent contempt. To every clause of it exceptions will be found, 
but the general drift of the argument is the result of the slowly 
formed opinions of fifteen years, and may thus perhaps rank as 
one more voice in the wilderness. 

Camborne, October Ist. 


ke. &e. 


J. 8. V. Bickrorpb. 


Sir,—I do not understand Mr. Copus. I cannot see any connec- 
tion between a fancy picture of ‘‘ Lord Kelvin smearing ink back- 
wards,” Chadburn’s telegraph, and what I have said. i have 
directed attention to the fact that the draughtsman who has some 
special experience in one branch is more likely to get work than 
an all-round man. I am not responsible for the fact, and Mr. 
Copus need not be angry because I have stated it. I am quite 
sure that if he was a maker, let us say, of wood-working machinery 
and wanted a draughtsman, he would of two men, one with experi- 
ence in the design and construction of such machinery and the 
other ‘‘a man capable of placing on paper in the most accurate 
and comprehensive form the designs of the inventor ” but lacking 
spacial experience in wood-working machinery, select the former. 
He would be unwise if he did not. 

Mr. Simpson is just as angry with me. I have not attempted to 
say what shall be done for the non-specialist. I have even stated 
that it is not worth while to become a specialist for the sake of the 
poor pay to be had. But I do say that the specialist, as things 
stand, will get work when the all-round man cannot. That has 
been my experience, and it seems to be borne out by the advertis- 
ing columns of THE ENGINEER, 

The plain fact is that there are a great deal too many men 
seeking employment, and only the pick will get what work is 
going. Your codes, Sir, in this week’s ENGINEER, page 314, goes 
to the root of the whole matter. 


L'andudno, October 2ad, PETER SKINNER, 





[A letter lies at this office for a correspondent on this subject 
who used the pseudonym ‘‘A Mechanical Draughtsman.” Will he 
kindly forward his present address to us !—Ep, Tur E.] 





THE DYNAMICS OF THE SCREW PROPELLER. 


Sir, —“ Superintendent Engineer's” letters on the question of 
Screw propulsion are always good reading, because they breathe 
experience and are backed ty a strong individuality, but his 
examples are always characterised by paucity of information, 
leaving too much to be filled in before anything in the nature of 
calculation can be made. His letter of the 18th September, in 
which he gives as an example the case of a torpedo destroyer 
having a speed of 30 miles per hour driven by twin-screws acting 
ata mean depth of 5ft. below the surface of the water, and using 
up an assumed thrust-power of 2000 horse-power out of an indi- 
cated 6000 horse-power, is of a similar character ; but in this case 
he uses his example, baczed by calculations, to demonstrate the 
fallacy of the head theory. Expressed in his own words, he says, 
: I hope that these figures may suffice once for all to get rid of the 

head’ fallacy.” If the head theory is fallacious, it is only fair 

to say that all other theories have failed to provide a screw capable 
of doing a known amount of work on a given steamer under the 
— of a given speed and by the expenditure of a known 
ower, 

I do not hesitate in saying that I am a disciple of the ‘‘ head 
fallacy,” and have been for many years, even as far back as 1870, 
when as quite a youthfal engineer I sat between the blades of a 
Spare propeller on the deck of a steamer in the Red Sea trying to 
understand how and why the propeller did its work. Instead of 

Superintendent Engineer” convincing me that 1 am wrong, I 
think it can be shown that his example substantiates the correct- 
hess of the head theory, which has hitherto been looked upon as 
the erroneous impression of what Professor Smith terms “the 
amateurish ideas of those who neither design or use the screw 
Propoller,” 

It is well known that a steamer driven at 30 miles per hour rises 





at the bow, and sinks at the stern, with a huge billow of water as 
high as the rail following the ship. Under these conditions the 
propelier shaft is more likely to be 7ft. 6in. below the surface, 
even with a 5ft. depth, when at rest. 

Now, a head of water 7ft. 6in. high acquires a velocity of fall 
equal to nearly 22ft. per second in the air. The speed of the vessel 
is 44ft. persecond. By ‘‘ Superintendent Engineer's ” figures each 
propeller would have fully 13 square feet of disc blade surface ; 
then the weight of water, against which the blades are thrusting, 
equals 13 syuare feet x 7-5ft. x 64-4ft. = 62791b. He assumes a 
diameter of 7ft for each propeller, and gives 18,750 lb. as the thrust 
oan which must be resisted by 15 square feet of blade area 
** disc,” 

It is quite evident that the velocity of flow of the head water is 
only 22ft. I second, while the speed of the vessel is 44ft. per 
second, and the active pitch speed must be the same, if referred to 
a perfect screw. Under these conditions one thing is evident—a 
considerable vacuum must be on the forward side of the blade, and 
this may equal 6-65 lb. per square inch, or 959 1b. per square foot, 
or 12,471 lb. over 13 square feet of blade surface: then, by addition, 
12,471 lb. -+- 6279 lb. =- 18,750 lb., being the required thrust 
moment, This is attained without the necessity of piling the 
water to a height beyond that of the chimney. 

I cannot suppose that ‘‘ Superintendent Engineer ” will attempt 
to controvert this, because the same thing occurs in any cylinder 
in which a vacuum is formed, because the thrust against the piston 
equals the pressure plus the negative pressure on the vacuum side. 
With a 7ft. propeller, under the given conditions, making 150 
revolutions per minute, the true pitch of the blades referred to a 
perfect screw would be 17-5ft. to give a speed of 30 miles per hour. 
We are quite aware that the screw propeller is called upon to do 
its work under many disadvantageous conditions; therefore, its 
application is generally a compromise, but that is no reason why 
a correct knowledge of its action, under ideal conditions, need not 
be applied. 

What are these ideal conditions, when referred to a screw pro- 
peller, acting as a perfect screw! My view is, that such a screw 
or screws must be driven at a speed just sufficient to cause 
cavitation on the forward side of the blade, and that speed is just 
a little beyond that of the velocity of tlow of the head water into 
the cavity—which is assumed to be filled with air. The speed of 
the vessel would equal the velocity of flow of the head water. 
With these conditions, where the total ‘‘disc” blade area x by 
the weight of weter due to its depth to the centre of the propeller 
shaft equals the total resistance of the vessel at the highest given 
speed, then the result would be attained with the least expenditure 
of power. 

I shall be glad to know if ‘‘Superintendent Engineer” still 
holds that the head theory is a fallacy. JOHN Batey. 

Coventry, September 26th. 





Sir,—I have not followed this discussion very closely, but the 
figures quoted by ‘‘ Superintendent Engineer” appealed to me, and 
1 found they embodied a ‘‘head”’ fallacy. He appears to have 
overlooked the atmospheric pressure, which, in addition to the 
hydraulic head, tends to resist the piling up of water abaft the 
screw, and which also tends to accelerate the flow of water to the 
screw. 

Accepting his figures as correct, viz., that the thrust of the 
screw is 18,7501b., the available pressure is 14-7 + 2 = 16-7 1b. 
per square inch abaft the screw, not a head of 2 Ib. as stated ; and 
if we are to accept the Barnaby and Parsons theory of cavitation as 
correct—and there is no other which works out more correctly in 
practice for large and small vessels alike—a similar pressure tends 
to prevent depression of the water before the propeller, thus 
making a total available head of at least twice the atmospheric 
pressure, 

For reasons well known and generally understood to practically 
exist, of this 301lb. only about 101b.—see Barnaby on “‘ Marine 
Propellers,” or for a shorter but concise explanation, Tompkins’ 
‘* Marine Engineering,” pages 239 to 241—can be effectively and 
efficiently used with the ordinary screw propeller. The projected 
blade area thus required is only 1875 square inches, which fairly 
agrees with the ideas of modern requirements, and with ‘‘ Super- 
intendent Engineer's ” calculation of the actzal thrust of the screw. 

London, September 25th. E. S. Fortis. 





Sir,—Colonel de Villamil does not believe that a screw propeller 
blade, a paddle float, or an oar pushes water. But I see this 
pushing done daily. I cannot disbelieve the evidence of my own 
senses. Again, he says, ‘‘ You cannot push a continuous fluid in 
a straight line ;” but I see currents flowing in the sea which are 
practically straight, and so can Colonel de Villamil if he will keep 
his eyes open when either a paddle steamer or a screw ship are 
starting. 

Under the conditions of mutual incredulity which exist, nothing 
could be gained by further discussion. 

SUPERINTENDENT ENGINEER. 

Liverpool, October 2nd. 


[The correspondence on this subject must now cease.—Ep. 
THE E.] 





A KNOTTY PROBLEM. 


Sir,—Your very interesting article on the Infinite makes me 
revert to ‘‘ A.B, C.’s” problem, and I trust 1 am not unseemly in 
this. 

I am sorry to see in my letter in your issue of the 15th ult. that 
| expressed myself comparatively of infinity, and instead of ‘‘ how- 
ever infinitely short the period,” I had intended ‘ notwithstanding 
the period be infinitely short.” 

I cannot see, anyhow, that the infinite applies to ‘‘A Knotty 
Problem,” and, to my mind, ‘‘A.B.C.” and ‘*Q. E. D.” simply 
juggle with the term infinity to make an every-day fact obscure. 
If the cannon ball and bullet had both missed the universe, then, 
without doubt, their infinite capers would provide an infinite 
problem for infinite calculation. 

Let us grant with “A. B.C.” and ‘‘Q.E. D.” that a moving 
body can be assumed to stop for an infinitely short space of time 
at any point in its path. Then we are also quite free to assume 
that it may do this at any number of points, and thus even at an 
infinite number of points, in which latter case it would not be 
moving at all ; but we do know that if it does stop in its path, it is 
infinitely seldom it does so, and, in fact, it never stops at all. 
Whatever infinity has to do with logical reasoning outside of the 
universe, it has nothing whatever to do with facts inside, except asa 
mathematical assumption implying infinite degree of change, and 
could not apply possibly to ‘‘ stop.” 

Southampton, (ctober Ist. Cc. H. B. 





GLOBE LIGHTNING. 


Sir,—Mr. Perry F. Nursey, in his letter published in your 
last issue, appears to consider that confirmation as to the existence 
of globe lightning is called for. The following experience of my 
own may therefore be deemed worthy of record, although the 
phenomenon may not perhaps be strictly classifiable as lightning. 

On an evening of late summer in 1888 or 1889 I was overtaken 
by a thunderstorm in Leith-walk while walking up to Edinburgh, 
and entered the Leith-walk Station of the North British Railway 
to await a train into town. Shortly after I had taken refuge under 
the shelter on the up platform the storm assumed magnificent pro- 
portions; indeed, the display of variously coloured flashes of 
lightning simultaneously, in different quarters of the heavens, 
caused it to excel anything I have ever witnessed either at home 
or abroad. The thunder was almost incessant, and the rain a 

rfect deluge. A line of telegraph wires was cabled under the 

ridge, and brought to a terminal pole on the down platform, from 





which they prozeeded Leithwards open, attached to insulators 
fixed to two wire arms. Soon after the storm had attained its 
height I happened to be looking at a point about twenty feet above 
the top of this terminal pole, when I suddenly perceived, without 
being able to tell whence it had come, a disc of pale whitish light 
about the size of acricket ball. No sooner had it appeared than it 
began to move with considerable velocity towards the top of the 
telegraph pole, but as it approached its speed gradually grew less 
and less, until it finally stopped altogether about two feet above the 
two topmast wires. It remained stationary for perhaps three 
seconds, and then moved with something like its original speed 
towards the wire nearest to me, which it touched and disappeared. 
There was no explosion and no noise. The movements of the ball, 
although quick, were such as could be followed with ease, and the 
pause it made suggested the idea that it was making up its mind 
which of the two wires it should select. It was still daylight, 
although the storm naturally darkened everything ; had it been 
night the ball might have appeared very much brighter than it did. 
he following day I wrote describing what I had seen to Mr. 

A. F. Clement, Telegraph Superintendent to the North British 
Railway, inquiring whether he had had any instrument coils fused on 
the Leith route of telegraphs. He replied that there had been so 
many coils fused all round Edinburgh that he was not able to state 
whether any preponderance was apparent in the Leith direction. 
I have no doubt that Mr. Clement will recollect the occurrence, 
which I have never hitherto put on record, very well. 
September 30th. A. R, BENNETT. 





FRONT DRIVING. 


Sir,—Now that such a serviceable vehicle as the motor omnibus 
is coming into use, it may not be out of place to inquire whether 
it is necessary to follow the ordinary pleasure motor car in driving 
from the back axle. There are many advantages to be gained 
from placing the driving wheels in front, the most important 
perhaps being the greatly reduced liability to side-slip or skid- 
ding. Another is the compactness of the motor portion of the 
vehicle, which portion may, in fact, be constructed independently 
of the body, and attached to it or detached from it as circum- 
stances dictate. The only provision to be specially made would be 
in the matter of rods or chains for actuating the steering wheels, 
and I may perhaps here put in a word for the old and simple 
method of steering by a pivoted axle. The advisability of large 
driving wheels is another matter worthy of consideration. A. 

October 3rd. 








LAUNCHES AND TRIAL TRIPS. 





Cralcyar, steamer ; built by, David and Wm. Henderson and 
Co., Limited ; to the order of, Messrs. Biggart and Fulton, Glas- 
gow ; dimensions, 393ft., 50ft. by 28ft. 8in.; engines, triple-expan- 
sion, 25in., 4lin., 67in. by 48in , pressure 1801b.; constructed by, 
builders; the trials were very satisfactory ; trial trip, Septem- 
ber 23rd. 

CARLTON, steel screw steamer; built by, Messrs. Ropner and 
Son ; to the order of, Messrs. R. Chapman and Son ; dimensions, 
414ft., 52ft. by 33ft. 114in.; constructed by, Messrs. Blair and Co., 
Limited ; launch, September 29th. 

ASIA, steam carrier; built by, Earle’s Shipbuilding and Eagineer- 
ing Company ; to the order of, Hull Steam Fishing and Ice Com- 
pany ; the engines worked smoothly, and a very good speed was 
attained ; trial trip, September 28th. 

BELLE OF ENGLAND, turret steamer; built by, Messrs. Doxford 
and Sons, Limited ; to the order of, Messrs. Crow, Rudolf and Co.; 
dimensions, 352ft , 48ft. by 26ft.; to carry, 6300 tons; engines, 
triple-expansion, 26in., 42f. and 68in. by 42in., pressure 160 lb.; 
constructed by, builders ; launch, September 29th. 

ALBANIA, steamer; built by, Northumberland Shipbuilding 
Company, Limited; to the order of, Furness, Withy and Co., 
Limited ; dimensions, 360ft., 48ft. by 30ft. 10in.; to carry, 7250 
tons ; engines, triple-expansion, 25in., 4lin., 69in. by 48in., pres- 
sure 180ib.; constructed by, Richardsons, Westgarth and Co.; 
lauch, September 29th. 

STEEL screw steamer; built by, Blyth Shipbuilding Company, 
Limited ; to the order of, the Northern Commercial Syndicate ; 
dimensions. 324ft., 45ft. 6in. by 23ft.; constructed by, North- 
Eastern Marine Engineering Company ; launch, September 30th. 

PERUVIANA, steamer ; built by, Messrs. Ropner and Son ; to the 
order of, Messrs. Gladstone and Co.; dimensions, 350ft., 46ft. by 
26ft. lin.; to carry, 5300 tors on summer freeboard ; engines, 
triple-expansion ; constructed by, Messrs. Blair and Co., Limited ; 
a speed of 114 knots was averaged ; trial trip, October 2nd. 

HARLEY, steamer ; built by, Furness, Withy and Co., Limited ; 
dimensions, 375ft. long ; engines, triple-expansion, 24in., 39in., 
66in. by 45in., pressure 180 lb.; constructed by, Richardsons, 
Westgarth and Co.; a speed of 11 knots was attained in bad 
weather ; trial trip, October 2nd. 

CoQuET, steam fleeter; built by, Earle’s Shipbuilding and Engi- 
neering Company ; the engines worked well, and a good speed was 
attained ; trial trip, October 3rd. 








Raitway €1LvB.—A meeting wiil be held on Thursday, October 
12th, at 7 p.m., at St. Bride’s Institute, E.C. Paper by C. Rous- 
Marten—‘‘ Recent Locomotive Construction and Work.” 


INSTITUTE OF SANITARY ENGINEERS: VISIT TO NORTHFLEET.— 
On Saturday last some sixty members and students of the Institute 
of Sanitary Engineers visited the Associated Portland Cement 
Manufacturers’ Works at Northfleet. The party was received at 
Northfleet Station by Mr. W. E. Ollis, and Mr. Kean, works 
manager, representing the Associated Portland Cement Manu- 
facturers, and conducted to the works. The raw materials used 
in these works are chalk and clay. The greater quantity of clay 
is obtained from the alluvial deposits known as ‘‘saltings,” in the 
estuary of the Thames. These materials are carefully mixed by 
means of powerful machinery. A careful and continuous system of 
sampling and analysis is carried out while the mixing is going on. 
The final mixture, technically known as “slurry,” is pumped into 
large storage reservoirs, any irregularity in the mixture being cor- 
rected at this point by mixing in large bulk. From the reservoir 
the slurry is pumped into rotary kilns, through which it gradually 
descends, first losing its water by evaporation in its passage down 
20ft. of the kiln, then reaching a temperature where all organic 
matter from the clay and carbonic anhydride—CO,—is evolved. 
On descending further, and when within 20ft. of the ‘lower end of 
the kiln it reaches a zone of temperature ranging between 2800 deg. 
and 3000 deg. Fab., when the chemical combination of the lime 
with the silicates of alumina takes place, producing Portland cement 
‘“‘clinker.” The hot clinker falls from the end of the kiln into a 
somewhat similar cylinder, but of slightly smaller dimensions, 
known as the cooler. The kilns at these works are 80ft. long and 
6ft. diameter. The power for rotating them is obtained from 
electric motors. The temperature necessary for the calcination is 
obtained from the combustion of pulverised bituminous coal, which 
is forced into the kiln by means of an air blast. The clinker is 
afterwards ground into cement of the requisite fineness.—By 

ermission of the Underground Electric Railways Company of 

ndon, Limited, a visit has been arranged to the Electric 
Generating Station. Lots-road, Chelsea, for Thursday afternoon, 
12th October, 1905. Members are asked to assemble at the 
entrance to the generating station at 2.30 o’clock, : 
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NEW TYPE OF DIRECI-CURRENT 
MOTOR. 


A NEW type of direct-current electric motor, which is 
claimed to be capable of almost universal application, has 
recently been put on the market by the Johnson-Lundell 
Electric Traction Company, Limited, of Southall, Middle- 
sex. In the design, as will be seen by the accompanying 
engravings, the frame assumes the form of a skeleton crate, 
which embraces and holds together the laminated field, but 
does not form part of the magnetic circuit. The makers 
assert that by reason of this construction a considerable 
reduction, both in dimensions and weight, for a given power, 
has been effectec, while as good a magnetic circuit as it is 
possible to have has been obtained without weakening the 
general structure of the motor. The laminations comprising 
the field ring are punched from sheets of charcoal iron, and 
left entirely free of holes, bolts, or rivets. Tbe gains put 
forward as being incidental to this construction are as 
follows :—Superior mechanical strength and rigidity, an un- 
obstructed magnetic circuit, and a minimum use of high- 
priced magnetic metal. 

The pole pieces are also built up of laminated steel. They 














THE JOHNSON-LUNDELL MOTOR 


are bound between two end plates by means of a single rivet, 
and are attached to the yoke by twoscrew bolts, these passing 
through the yoke casing without traversing the yoke lamina- 
tions. This method of securing the poles to the yoke without 
obstructing the magnetic circuit of either has, we understand, 
been patented. The field coils are former wound, wrapped, 
and pressed into correct shape. The armature is of the 
slotted drum form, and the winding of the stretched coil type. 
The commutators of even the smallest sizes are built up on 
open spiders, which should ensure good ventilation. 

These motors are constructed in three classes as regards 
speed. In the first class is the ordinary variable-speed series 
motor, in the second the regulation standard single-speed 
shunt motor, and in the third class a new shunt standard, 
having a speed change ratio of 3 to 1, this being brought 
about by means of field regulation alone. In all of these 
classes the makers assert that the factors of dimensions, 
weight, uniform performance, cool running, and sparkless 
commutation are highly developed. Commutation is brought 
about by a new type of commutating brush. This is divided 
sectionally, with its sections arranged fore and aft in the 
direction of armature rotation. The forward section is com- 
posed of a high grade of soft carbon, which effects a low 
resistance contact, and its duty is simply to collect current, 
The after section, which follows immediately behind the soft 
brush, is of hard carbon, affording a high resistance contact, 
the duty of which is to minimise the commutating arc. An 
additional and incidental gain is said to be attendant upon 
the sectional division of the brush unit. This is the practical 
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impossibility of simultaneous loss of contact from slight com- 
mutator inequalities, If these existed, they would thrust 
the two sections from the commutator surface in sequence, 
thus preventing any actual circuit interruption. With this 
brush it is said that a weaker field—and consequently a 
greater range of field regulation—-can be employed without 
injurious sparking, and that, on account of this, the commu- 
tator wears longer. 

The Johnson-Lunde]l Company prefers to designate its 
changeable-speed class of motors as multi-speed rather than 
variable-speed motors, since the shunt characteristic—main- 
taining a constant speed regardless of the load—is not 
diminished. The speed may be changed from one fixed value 
to another by changing the field strength, but this, it is 
pointed out, does not endow the motor with a variable speed 
characteristic, which is the fundamental basis of the series 
motor. 

We understand that at present these motors are made in 
fifteen sizes, varying in power from 1to 50 horse-power. The 
former size weigh 120 lb, and the latter 2350 lb. ‘The 
accompanying illustrations show a perspective view and a 
dimensioned drawing of one of the smaller sizes of these 
motors. 








SMOKE PREVENTER. 


A NEW form of apparatus for the prevention of smoke from 
steam boilers and for improving the evaporative efficiency is 
now being introduced. It resembles in one respect several 
other appliances which have been moderately successful, 
namely, in the use of a jet of steam in the furnace and on 
top of the fuel. But bya novel mode of construction the 
apparatus superheats the steam and then sprays it over the 
whole surface of the fire. The difficulty of imparting to 
the steam the necessary high temperature without exposing 
the heating medium to the fierce heat of the furnace forms 
an interesting feature of the Longsdorf system, as will be seen 
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shown in Fig. 2, before it reaches the ‘‘ gas head,”’ One of 
the advantages of the Longsdorf system is that it require 
extremely little alteration to be adapted to existing bailee 
The fire door requires no openings for air, and the ashpit ig 
left open so that the air to support combustion is Practically 
all drawn through the fire. It would appear, too, that the 
amount of steam used for'the jets owing to its being super. 
heated is insignificant. On a Lancashire boiler useq for 
generating steam for Messrs. Fraser’s works, at Bromley-by. 
Bow, we have inspected the apparatus in operation, The 


rT NE CREE ERO 



































NYO D9. 5 
View on A.B. 
Fig. 2-SECTIONS OF SUPERHEATER 





boiler was being fired with a cheap and smoky coal, but the 
application of the jets almost instantaneously effected a great 
change in the colour of the smoke emitted, and the amount 
of steam used can be gauged from the fact that less than 
half a turn of a 4in. cock for each furnace was sufticient. 
The results of tests carried out by the National Boiler and 
General Insurance Company on a Galloway boiler at Messrs. 
Hogarth’s mill, Poplar, are worth quoting :—‘‘ The object of 
the test was to ascertain the evaporative efficiency of a boiler 
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Fig. 3—-DETAILS OF GAS HEAD 


fitted with the Longsdorf ‘gas head’ and superheater, and to 
note the condition of the chimney as regards smoke. The 
results obtained during the test show that the equivalent 
evaporation from and at 212 deg. Fah. per pound of dried fuel 
amounted to 8°441b. The Leicestershire coal used at this 
test was of a smoky nature, and with the apparatus not in 
use yielded dense smoke after stoking. With the ‘gas 
head’ in action the smoke was prevented, and the chimney 
top was clear throughout the test except on about three 
occasions, when very faint brownish grey vapour was noted 
fora few seconds. As regards smoke prevention, therefore, 
says the report, the apparatus proved successful, and the 
economical results realised are also satisfactory in view of the 
calorific vaiue of the coal, which is 12,776 B.T.U., and also 
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Fig. 1--LONGSDORF SMOKE PREVENTER FITTED TO LANCASHIRE BOILER 


from the accompanying illustrations. The essential feature 
of the Longsdorf apparatus is a cast iron or cast steel saddle- 
shaped chamber constructed as shown in the drawings. It 
is placed inside the furnace above the dead plate and 
surrounds the opening for the firing door. 


called a ‘‘ gas head.” This contains a number of carefully 
disposed perforations through which jets of steam are blown 
on to the fire as shown by the dotted lines in Fig. 3. The 
supply of steam is drawn from the boiler by a in. pipe 
provided with a stop valve and enters the superheater, through 
which it has to take a zig-zag course owing to the baffles, 


On top of this | 
superheater is fixed pivotally a triangular-shaped casting | 


considering the fact that the boiler has no economiser 
attached.’’ The makers of this apparatus are Messrs. Frank 
Jordan and Co., 15, George-street, Mansion House, London, 
E.C. 








| _ RucBy ENGINEERING SocreTy.—The annual general meeting cf 
| this Society will be held at the Benn Building, High-street, 
Rugby, on Thursday, October 5th, 1905, at 8 p.m, After the 
transaction of certain items of business, alecture will be given by 
J. Sugden (member), entitled, ‘‘ Protection from Electric Shock, 

with practical demonstration of the necessary treatment after 4 
shock, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ENGINEERS are entering on the closing quarter of the year with a 
large amount of work in hand, and with yood prospects. ‘The 
home demand is satisfactory. Railway extension has been going 
forward in South America and India ata considerable rate, which 
has occasioned a good eall for railway material of various descrip- 
tions ; and although the South African demand has been under a 
cloud of late for various classes of engineering productions, yet 
there are indications that both mining and agriculture are now 
making progress. Then, as to Australia; the good harvests and 
the enormous expansion of the frozen meat trade benetit the 
agricultural engineering trades and the demand for cold-storage 
plant. ‘The termination of twogreat wars—the South African and 
the Russo-Japanese—withina comparatively short time of each other, 
has effects wider than those relaung to: he combatants immediately 
There have been, in consequence of these terminations, 
European, Eastern, and even Transatlantic influences, all favourable 
w trade improvement. The element of curiosity is a powerful 
one in the buman mind even in commercialmatters, and it was 
doubtless implanted there for beneficial purposes. People run into 
any new trade opening that looks at all promising ; hence South 
Atrica has been, and Japan is now being, exploited commercially 
toagreater extent than ever in the history of. either, and the 
result is a quickening of commercial activity all round, similar to 
that which followed the Franco-German war some years ago. 
Such considerations as the foregoing’ must doubtless be taken into 
account when attempts are made to trace the origin of the trade 
revival which now appears fairly to have set in in England and 
America and in some of the chief European countries, and from 
which the numerous industries of this busy Midland centre— 
including especially the eagineering trades—are at the present 
time, and have fur a few months past, been deriving a growing 
commercial ad vantage, 

There was again a strong tone on ‘Change in Birmingham this 
week, and in several departments manufacturers stated that they 
were full up with work for several months forward, and, conse- 
quently, were usable to promise anything but delayed delivery, 
woulst they also asked advances upon the week preceding. Some 
brands are off the markes altogether. Prospects for next week’s 
quarterly meeting are favouranle, The foilowing may now be 
regarded as minimum quotations:—Staffordshire cinder forge, 
453.; part-mine, 483, 6d. wo 60s ; all-mine, 55s, to 60s.; best all- 
mine, 80s. to 85s.; cold-blast, 100s. In the manufactured iron 
trade the bar makers are well engaged, alike best, medium, and 
common, for which last description £6 to £4 5s. is still asked. 
Galvanised corrugated sheets are £11 53. to £11 10s., and plain 
sheets, doubles, are £7 5s. to £7 7s. 6d. As much as £28, deli- 
vered Birmingham, has recently been asked for spelter. Eagi- 
neering descriptions of steel are in good request, and quotations 
are well maintained, Siemens billets are £5; girder plates, 
£6 10s, to £6 15s.; and bviler plates, £7 15s. to £8. 

The winniog and working ot coal seams at great depths was the 
subject of a paper contributed by Mr. John Fox, of Littleton 
Colileries, to the recent annual meeting at Walsall of the Old Boys’ 
Society, in connection with the South Statfordshire mining schools. 
Protessor Redmayne has accepted the Society’s presidency. Mr. 
Fox pointed out that the greater thickness of overlying strata had 
a tendency to crush the coal when it was being worked. This 
meant an increase in the quantity of slack, and a corresponding 
diminution in the commercial value of the seams opened out, see- 
ing that it cost just as much per ton in haulage and timbering to 
get slack as it aid to get coal, From this it would appear that in- 
creased depth must mean increased cost, with less value in tonnage, 
and when augmented charges for winding, &c., were added, the 
disproportion would be greater. He estimated that, in laying 
down a modern deep winding plant, as compared with an old one, 
an increased capital expenditure of at least 25 percent. would be 
necessary for sinkiug operations, and for pumping machinery. 
He contended that there would have to be some modification of 
royalties, wayleaves, and localrates, and that an authority should be 
consututed which could tind permission for workings to be carried 
through coal areas where no satisfactory arrangement with the 
owner could be made. Ventilation would, he rightly urged, 
become an increasingly important matter. When working coal 
atadepth of, say, 3UU0ft. from the surface, such an amount of 
air would have to be produced as would not only render all 
noxious and inflammable gases harmiess, but would keep down 
the temperature of the mine, with a view to preventing spon- 
taneous combustion and the exhaustion of the workpeopie. With 
an increased depth, a higher natural temperature would follow as 
a matter of course, and fires and large outtlows of gas would have 
to be guarded a;ainst. For safety it would probably be necessary 
to provide duplicate ventilating fans and engines to produce from 
160,000 to 500,000 cubic feet of air per minute, and it might be 
advisable so to arrange the plant that in case of emergency the 
ventilators could be connected to either shaft. He considered 
that electricity at present was not sufficiently safe to be used in 
any place where the least danger was likely to occur, and it was 
more practical to recommend compressed air for underground 
workings, since they would then be safe from blown-out fuses and 
fromsparking. In thecourse of the discussion several speakers ques- 
tioned the advisability of any reversal of the air current being made in 
the case of an explosion, and Mr. Charlton mentioned that, as 
regarded the use of electricity, a party which recently visited 
some of the deepest mines in the country found that many 
engineers were chary of adopting electricity out .of the main air 
currents. It was, however, a mistake to assume that at greater 
depths more water would be met with, as experience had proved 
that, after boring through the red rocks, which were notoriously 
water-bearing, the work of sinking was purely mechanical, 

No change having been made in ironworkers’ wages, which 
remain at 83. 6d. per ton for puddling, the wages of blast furnace- 
men will also remain unaltered until after the next making-up day 
in December. 

A Local Government Board inquiry has been held at Dudley 
respecting the application of the ‘own Council of that borough to 
borrow £21,000 for the purposes of their electrical undertaking, 
and £1394 for purposes of sewerage. 


engaged. 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


Manchester.—It is some years since such an excited iron market 
was witnessed on the Manchester Exchange as was the case on 
Tuesday last. There was a larger attendance than usual of mer- 
chants and engineers, and judging from the remarks made on all 
hands, there was continued strength in inquiries for raw material, 
while for steel of all classes a large business was done. It was 
difficult to get at anything Jike the prices ruliog, as where they 
were not withdrawn makers only offered in comparatively small 
quantities, Indeed, Derbyshire is now offering only for next 
year’s delivery. Warrants advanced sharply, but the demand ex- 
perienced here was a legitimate one, as during the past few months 
stocks have been allowed to dwindle to vanishing point. Lincoln- 
shire and Dérbyshiré showed the sharpest rise, but Staffordshire 
was not affected to anything like the same extent. Hematite, 
both East and West Coast, advanced on Tuesday about 2s. In 
steel bars Lancashire makers advanced prices 10s, to 12s. 6d. per 
ton, but finished iron was unchanged and firm. 

As stated above, quotations were difficult to obtain, but the 
following about indicate the position in this centra :—Lincolnshire, 


56s, 6d. to 57s, 6d.; Middlesbrough, open brands, 60s. 4d.; Scotch, 
Gartsherrie, 61s, 6d. to 62s.; Glengarnock, 593. 6d.; Eglinton, 
59s, 3d., delivered Manchester; for delivery Heysham, Gartsherrie, 
59s, 6d. to 60s.; Glengarnock, 57s.; Ezlinton, 563. 9d.; for delivery 
Preston, Gartsherrie, 603. 6d. to 61s.; Glengarnock, 583.; Ejlin- 
ton, 57s. 9d.; West Uoast hematite, 66s.; East Coast, 64s. f.o.t. 

Forge iron has also advanced, but there is such a small quantity 
offering that it is scarcely worth while giving prices.. Generally 
speaking, the advance on last week is about 2. 6d. per ton, 

Finished iron quotations are:—Crown bars, £3 10s; hoops, 
£7 7s. 6d. to £7 10s.; sheets, £7 10s, to £7 15s, 

Steel of all kind continues in strong inquiry, and producers do 
not manifest much disposition to book forward. Lancashire bars 
dearer, and billets, both English and foreign, are active. Plates for 
tank, girder, and bridgework very firm. Lancashire bars, £7; 
English billets, £4 15s. to £5; foreign, £4 10s.; boiler plates, 
£7 23. 6d.;. common P pas for tank, girder, and bridgework, 
£6 12s.'6d. to £6 17s. 6d.; hoops, £6 5s. to £6 103. 

With a strong market for raw copper, the manufactured article 
is again dearer, sheets by £1 per ton, and tubes about jd. per 
pound, Quotations are :—Sheets, £83 to £86 per ton ; seamless 
copper tubes, 10}d. to 10fd.; brazed, 1(}d.; brass tubes, 8}4.; 
condenser, 9}d.; brass wire, 74d. to 7}d.; rolled brass, 74d.; brass 
sheets, 8d. to 8}d. per pound. 

The good feeling noted in the engineering trades continues, and 
there is also an increasing quantity of textile machinery being 
turned out. Employment in machine-tool making is also fairly good. 

The increased activity noted in iron has now extended to coal, 
and for manufacturing purposes there is an increasing demand, 
of itself a good sign of general improvement in trade. Slack is in 
strong request, and, as the season advances, house coal is firmer. 
West Yorkshire coal has advanced ls. per ton, but there is no 
change in Lancashire, and, so far as we can ascertain, there will 
not be. Shipping demand is rather dull. Quotations :—Best coal 
fordomestic purposes, 132. to 14s.; seconds, 123. to 133 ; common, 
93, to 103.; steam and forge coal best, 85. 33. to 8s. 9d.; best engine 
fuel, 7s. 9d. to 83, 6d.; best slack, 7s. to 7s. 6d.; medium, 63. to 
6s. 9d ; common, 5s. to 5s. 94. at the pit ; screened coal, 9s. 9d. to 
10s. ; \ eee coal, 93. 3d. to 9s. 6d. delivered Manchester Ship 
Canal. 

Barvow.—The improvement in the hematite iron trade has been 
continued during the week, and prices have advanced to 65s. 6d. net 
f.o.b. for makers’ iron, while warrant sellers are at 65s. 74d. net 
cash, buyers 3d. less. Some big sales of iron are reported, but 
makers have no metal for prompt delivery, and as the demand is 
increasing in volume, they are arranging to put into blast some of 
the furnaces which have recently been relined and repaired. There 
are thirty-two furnaces in blast, and these produce a considerable 
tonnage of metal, averaging about 800 tons per furnace, as com- 
pared with 600 tonsa few years ago. Someof the modern furnaces 
in the district are yielding 1600 to 1700 tons per week. Stocks of 
iron in makers’ yards have gone down, but warrant stocks have 
increased during the week by 3850 tons. This iron has been 
bought for speculative purposes, and it is possible a further 
increase will be shown. There is still a quiet trade for forge and 
foundry iron, as commoner iron is now being used for these 
purposes, but there is a good demand for spiegeleisen and char- 
coal iron. 

A better demand has arisen for native descriptions of hematite 
ore, and business is likely to improve, because Spanish and other 
foreign ores are dearer. Native sorts are at 10s. to lls. per ton 
net at mines, and Spanish ores are at 16s. net at West Coast ports. 
Some of the smelters in the district, however, get their foreign 
ores at less money, as they own mines in Spain. 

The stee] trade is much better employed all round, and the only 
weak department at present is that of merchant steel. There is 
activity at the rail and plate mills; orders are well held, and the 
demand is full and is gaining strength. Prices are firm and 
buoyant. Heavy rails are at 110s. to 115s. per ton; heavy plates 
£6 5s. ; light plates, £7. 

Shipbuilders are much busier than they have been. A Peruvian 
and a Russian cruiser are in process of construction at Barrow. 
The latter vesgel is of 15,000 tons displacement. It is reported 
that the British Admiralty has placed an order with Vickers, Sons 
and Maxim for ten additional submarines, 

Shipping is quieter. The exports from West Coast ports last 
week were 4572 tons of iron, and 6507 tons of steel, a total of 11,079 
tons, being 8041 tons less than in the corresponding week of last 
year. The aggregate shipments this year amount to 615,474 tons, 
an increase on the corresponding period of last year of 35,791 tons. 

Freights are higher. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

As was anticipated, the beginning of October has brought an 
advance in the quotations for domestic fuel. The rise is from 6d. 
to ls. per ton, the maximum increase not being rendered in 
several instances. The West Yorkshire coalowners have taken 
similar action. This is, no doubt, the natural result of the condi- 
tion of the market, which is stronger than it was twelve months 
ago in respect of both soft and hard coal, as well as in coke. 
London and the southern markets generally have been ordering 
freely in- household coal, Barnsley thick seam being most in 
request, though Silkstone has also been forwarded in good 
quantities. 

An active demand is still maintained for steam coal, more 
particularly for shipment to the Baltic ports. Heavy consign- 
ments continue to be sent to Hull and Grimsby, both for export 
and for the use of the Sshing fleets, The railway companies are 
also receiving good supplies at their various coaling stations under 
contract at 8s, to 8s, 3d. per ton. For shipment the prices rule at 
8s. 3d. to 8s.-6d. per ton, at which rate forward contracts are 
made. For gas coal the deliveries are increasing, and the local 
gas collieries are making more time; but stocks being fairly 
plentiful, prices are somewhat weaker than at the corresponding 
period of last year. 

For slack and smudge the demand is still brisk, the consign- 
ments to Lancashire continuing heavy, with certainty of their 
being maintained, while the cotton mills are actively employed. 
Coking fuel is also in demand, the requirements of the new patent 
ovens erected in the district constantly increasing. Coke is scarce 
in spite of the large make, Best steel qualities fetch 23s. to 24s. 
delivered ; secondary quality, 16s. to 18s. Best washed blast- 
furnace coke is firm at quite 12s, 6d, per ton at the ovens ; seconds 
being quoted at 11s. 6d. to 11s, 9d. 

Iron and steel reports confirm the steady improvement in trade 
which has been already indicated. Values are materially advanc- 
ing. West Coast hematites, 73s, to 74s, per ton ; East Coast, 69s. 
to 70s. per ton ; Lincolnshire forge, No. 3, 51s. 6d. per ton ; No. 4, 
48s, 6d.; No. 6, 483. 6d.; Lincolnshire foundry, No. 3, 51s. 6d.; 
No. 4, 49s. 6d.; basic iron, 50s, 64d.; Derbyshire forge, 46s, to 47s. 
per ton; Derbyshire foundry, 49s. to 50s. Billets, bar iron, and 
scrap are all dearer, with a disposition on the part of owners to 
hold. 

The local foundries and ironworks are doing more business, 
improvement being general all round. A very large portion of the 
work now in hand is on account of colliery specialities. Boiler- 
makers report more activity, overtime being given in several 
establishments, The wagon builders are also receiving more 
orders, and railway specialities are generally more freely called 
for. Heavy forgings and castings are at present an important 
feature in seyeral of the leading East End establishments. In 
military material, the latest work placed has been on Government 
account for projectiles and shrapnel shells. In tramway material 
some important: orders are at present in course of execution for 
the London County Council and for provincial Corporations 
Several orders have also recently been received from the Continent 





No. 8 foundry (P.G.), 558; 6d.; Staffordshire, 53s, 6d.; Derbyshire, 


for electrical tramway specialities, 


The lighter industries of the city.and district are exhibiting more 
favourable symptoms asthe season advances. Several of our larger 
cutlery and plating estublishments have been fairly well employed 
during most of the year on their principal distant markets, the 
home demand having been the least satisfactory. ‘This, however, 
is now getting more active, with every prospect of greater business 
during the present and following two month:. Several of the 
colonial markets are also providing more orders. A more hopeful 
feeling is evident in nearly all directions, though at present the 
betterment in business applies more generally to the heavy than 
the light inuustries of the city and its immediate district. 

The annual congress of the Amalgamated Society of Railway. 

Servants is being held in Sheffield this week. On the 2nd inst. the 
Lord Mayor—Sir Joseph Jones—gave the delegates a civic welcome 
at the Town Hall, and afterwards entertained them to luncheon. 
In the afternoon Mr. J. H. Thomas, of Swindon, was unanimously 
re-elected president, and delivered his annual aadress, in which he 
touched on many topics concerning railway working. An increase 
of 1500 members for the half-year ended June was reported. The 
financial results for the same period showed a net profit of 
£9056 Os. 9d., which, for the first time in the Society’s history 
placed the balance above £300,000, notwithstanding the sum of 
£43,000 spent in connection with the Taff Vale dispute. The Con- 
gress is attended by sixty delegates, representing 60,0C0 workers 
who are members of tke Society. 
On Tuesday, October 3rd, Mr. Sidney Jessop Robinson, managing 
director, Messrs. William Jessop and Sons, Limited, Brightside 
Works, Sheffield, was installed as Master of the Cutlers’ Company 
of Hallamshire. The ceremony of installation took place with the 
accustomed formalities in the Court House of ShefficlJ. The 
retiriug Master Cutler, Mr. George Hall, J.P., invested Mr. 
Robinson with the badge of office and congratulated him on his 
being appointed to the office. Mr. Robinson, having been duly 
installed, returned thanks, and made allusion to certain changes in 
the Cutlers’ Company, one of them the retirement of Sir John 
E. Bingham, of Messrs. Waiker and Hall, Electro Works, Sheffield. 
It was pleasant to know that the company would still have the 
family represented in his son, Mr. Albert Bingham. Mr. C. E. 
Ellis, in consequence of his many business engagements, had 
retired, and his place was taken by his brother, Mr. W. H. Ellis, 
of Messrs. John Brown and Co., Limited. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE experience of those who are engaged in the iron and allied 
industries of this district is very encouraging, and it is generally 
believed that this is the first of the ‘‘fat” years. A!] round the 
tone is encouraging, producers almost all are very full of work, 
and prospects are altogether favourable. Prices are rising fast, 
but, it is believed, not too quickly, considering the character of 
the trade. So convinced are consumers that the improvement is 
going to last that they are endeavouring to buy for delivery much 
further ahead than producers are prepared to sell. The enormous 
stock of Cleveland pig iron has not been any drawback in checking 
the advance, even though the store continues to increase. But if 
trade becomes really as good as the majority expect to see it, the 
large stock is likely to be absorbed, and the chances are that it will 
very shortly commence to decrease. 

A very large business has been done this week in Cleveland pig 
iron, and further advances in prices have to be reported. Itisa 
very satisfactory feature that the prices of the lower qualities have 
risen in value this week quite as rapidly as the higher numbers, 
and that is significant, because that must have been caused by the 
improvement in the legitimate demand ; for speculation does not 
much influence the lower qualities, seeing that speculators do not 
operate in them. Holders of Cleveland warrants are not inclined 
to part with them yet, when there is the probability of furtber 
advances. No, 3 Cleveland G.M.B. pig iron has risen to 51s. 9d. 
per ton this week for prompt delivery, and odd sales have been 
made at 52s. No. 1 has gone up to 53s. 6d., No. 4 foundry to 
50s. 3d., No. 4 forge to 48s. 6d., mottled to 48s., and white to 
47s, 6d., all for early delivery, 

The hematite iron market shows more improvement than any 
other branch of the irun and steel industries ; the change, in fact, 
has been very rapid ; only a few weeks ago the tone was depressed, 
business slow, and prices at unprofitable figures, and producers 
had suffered from bad times for three or four years. Now traders 
are ‘‘up in the clouds,” business is exceedingly brisk, and sellers 
are rushing up prices at an extraordinary rate, for there is every 
reason to believe that the improvement will continue. It is not 
brought about by speculation, but is undoubtedly due to increase of 
sound healthy trade, originating first in the shipbuilding industry. 
Consumers of hematite iron show much confidence, and want to 
bay for delivery a long time ahead—in fact, in some cases over the 
whole of next year. ‘I'he progress of the improvement in hematite 
pig iron is indicated by the fact that last July mixed numbers 
could readily be got at 533. per ton, early last week 60s. was 
reached, by the close 61s, 6d. had been attained, and on Tuesday 
63s. was freely paid for prompt delivery, while over 20,000 tons 
were sold by three of the makers at 65s. per ton for delivery over 
the whole of next year. ‘This last item affords an indication of 
the views taken by buyers with respect to next year’s trade, and 
it is believed that the bargains will be good ones for the con- 
sumers. Most producers will not sell for delivery so far ahead. 
The sellers of Rubio ore are by no means behindhand in demanding 
advances, indeed they have got their full share of the improvement 
that has been reaped by the ironmasters, but they have a monopoly 
of the business, and buyers have no alternative but to pay. The 
rise in the last three months has been 3s. 6d. per ton, making the 
cost of ore alone 7s. per ton of pig iron produced. Not less than 
18s, 6d. per ton c.i.f. Tees will be accepted for prompt delivery, 
and 19s, has been paid for delivery over the first half of next year. 

It is not a little strange in the midst of sc much progress to note 
that the stock of Cleveland pig iron in Connal’s public warrant 
stores goes on increasing. Last month 34,027 tons were added, 
bringing the stock up to 605,708 tons. That shows an increase of 
97.869 tons during thé third quarter of the year, of 413,881 tons 
this year, and of 527,000 tons since stocks commenced to increase 
in July last year... Traders, however, do not now. expect this state 
of affairs to last tiuch longer, as the consumption is being augmented 
at home, and shipments are increasing. ‘The resumption of work 
at Messrs. Dorman,: Long and Co., Britannia Steel Works, Middles- 
brough, will mean a larger:consumption of Cleveland pig iron by 
3000 tons per week.’ On September 30th the stock of Cleveland 
pig iron in Connal’s warrant stores consisted of 545,456 tons of No. 3 
—increase for September 36,606 tons, or 1400 tons per working 
day—59,252 tonsof other iron deliverable as standard iron—decrease 
2479 tons—and 1000 tons of iron not deliverable as standard iron. 
The stock of hematite iron in the same stores, which remained 
at 300 tons for over two years, was increased 2768 ‘tons during 
September, as a result of a speculative transaction on Change at 
Glasgow, and at the close of the month the stock was 3068 tons. 

The shipments of pig iron from the Cleveland district in Sep 
tember were more satisfactory than those of any month for a year 
and a-half, 97,889 tons being sent away. ‘lhis is considerably 
better than the average of the last twelve months, which has only 
been 80,000 tons per month. But taking the average for Sep- 
tember over the last ten years—103,000 tons—last month’s 
deliveries by sea fall short. In six out of the last ten Septembers 
over 100,000 tons have been shipped.- Still, there is a gratifying 

increase, which indicates that the district is recovering from the 
curtailment of trade due to the speculative operations of the la-t 
twelve months.. The deliveries were 5 per cent. better than in 
August, and 16 per cent. better than in September last year. The 
improvement has been due to increasing business with the United 
States and other oversea destinations. Cleveland has found a 





good- customer this -year in the United States, not so much for the 
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ordinary Cleveland brands as for hematite and spiegel, over 44,030 
tons being sent, whereas last year not a ton of iron was forwarded 
till December, and then only a single cargo was taken. Judging 
from the inquiries lately received, the United S:ates will be a still 
larger buyer. German consumers are purchasing Cleveland iron 
more freely, as there are still parts of that country where our iron 
is cheaper than native, though the former has to pay 10s. per ton 
duty. The deliveries coastwise have declined, 40,924 tons being 
sent, against 44,252 tons in August, 44,809 tons in September, 
1904, and 53,311 tons in September, 1903. 

In the nine months of this year Cleveland has exported only 
735,899 tons of pig iron—the smallest quantity reported since 
1892, and it compares with 785,286 tons in 1904, 919,277 tons in 
1903, and 1,021,284 tons in 1899, the last the largest shipment on 
record. The deliveries oversea, 410,038 tons, are better than in 
any year since 1899, 

According to the official return presented to the Board of Con- 
ciliation and Arbitration for the Manufactured Iron and Steel 
Trade of the North of England, the average net price realised 
during July and August for the manufactured iron delivered by 
North of England producers was £5 18s, 11-56d. per ton, which 
was ls, 4-64d. more than in the previous two months, and thus the 
price has advanced 2s, 6-67d. this year. It is not much, but it 
must be remembered that quotations remained stationary from 
February to August, and the higher quoted prices of the last few 
weeks will tellin the next return. Bars now form nearly 80 per 
cent. of the finished iron produced in the North of England works. 
They improved ls. 9-39d. per ton on the previous two months, 
and angles increased Is. 3-38d.; but plates declined 23. 1ld., and 
iron rails 9d. The output—1l0,711 tons—was the smallest ever 
recorded, with the exception of the last two months of 1902, and 
it is not a tenth of what the North of England produced in the 
best days of the trade rather more than twenty yearsago. The 
wages at the mills and forges will remain the same for October 
and November as they were in the past two months, and the 
realised price will have to get up to £6 2s. 6d. per ton before there 
can be any change. 

The wages of steel millmen at Consett and Jarrow will remain 
the same for the last quarter of the year as they have been in the 
third quarter, and, in fact, as they have been since March, 1903. 
These wages are regulated by sliding scale, based upon the average 
price realised by the Consett Company for steel plates, which 
average, however, is not made known to the public, but only to 
the secretaries of the Conciliation Board. 

There is great activity in the finished iron and steel industries— 
more, in fact, than has been reported.’since 1901, and manu- 
facturers are not neglecting to take advantage of the opportunity 
to advance prices. The bar iron producers have raised their 
quotations 5s. per ton, and now £6 15s. must be paid for common 
iron bars, £7 5s. for best, and £7 15s. for double best, all less 24 per 
cent. Steel bars are up to £6 10s., less 24 per cent. ; and parallel 
packing bars to £5 10s., less 24 per cent. For steel ship plates 
£6 15s., less 24 per cent., is being realised. Steel ship angles are 
at £5 17s. 6d., less 24 per cent.; and steel joists at £5 15s., less 
24 percent. The rail manufacturers have fair orders on their 
books, but buying is somewhat quieter, and the minimum price does 
not get above £5 5s. net f.o.b. Steel railway sleepers are at £6 5s, 
net, and cast iron railway chairs £3 12s, 6d. net. The advance in 
pig iron prices has compelled the ironfounders generally to advance 
their qnotations 2s. 6d. to 5s. per ton, but almost all of them are 
more fully supplied with work than they have been for a long 


riod. 

Most shipbuilders are busy, and the termination of the war has 
led to the placing of a good many additional orders, which will 
keep the yards generally in full operation during the greater part 
of 1906. What the shipowners will do with so many vessels is 
hardly apparent, but that is not the business of the builders. 
This year promises to be a record one as regards the tonnage 
launched. The builders are so well situated that they have raised 
quotations 20 per cent., as compared with those ruling in the 
autumn of last year. The Wear shipbuilders in the last nine 
months have launched 69 vessels of an aggregate of 223,084 tons, 
against 54 vessels of 165,518 tons in the corresponding period of 
last year. 

The strike which has been going on at Messrs. Dorman, Long 
and Co.’s Britannia Steel Works, Middlesbrough, for the last four 
months, and in which 1200 men were concerned, has now been 
settled, and operations were resumed on Monday last. All the 
differences have been adjusted, except that relating to the hour 
of ceasing work on Saturdays, and that is to be referred to 
arbitration. 

The coal trade is improving in some branches, but is less brisk 
in the steam and gas coal departments, though prices have not 
been reduced. The prices of coke are most disappointing to the 
producers thereof, who, for the first time in history, have not been 
able to raise their prices in sympathy with the advances in pig iron. 
Here we have Cleveland pig iron up 6s. 9d. per ton and hematite 
10s., but furnace coke has not improved at all. It is.with difficulty 
that 15s. 6d. per ton is got for medium coke, delivered at the fur- 
naces on Teesside promptly, and there seems to be a good deal of 
prompt coke on the market. Sellers are quoting 6d. to ls. per ton 
more for delivery in the first half of next year. Probably some 
more ovens will be stopped to adjust matters. At present there is 
too much on offer. . The first coal raised from the new Dawdon 
Colliery, in South-East Durham, was brought to bank a few days 
ago. It was discovered at a depth of 80 fathoms, and is 44ft. 
thick. It issaid that this is a seam which was entirely unknown 
to engineers and geologists, and thus is of more than ordinary 
importance. The improvements at Seaham Harbour have been so 
far completed that a steamer has been loaded with about 2480 tons 
of coal, the largest cargo heretofore shipped at Seaham being about 
1280 tons. The steamer drew 19ft. aft and 18ft. forward. At 
Blyth it is proposed to deepen the berthage at the south side 
staiths, and 10ft. of rock is to be removed over a considerable area. 
At Dunston a large part of the quay wall has fallen, just when a 
good trade was being developed, and fora time the shipment of 
coal will have to be diverted again to Tyne Dock. 








NOTES FROM~SCOTLAND. 
(From our own Correspondent.) 

THE improvement in the Scotch iron and steel trades continues, 
and business has been very active in almost every department 
since last report. The demand for raw iron has been very great, 
and it is understood that makers have orders on hand that will 
keep them in full work for a long time forward. There has been 
a further very material advance in prices, and in some cases 
makers are not inclined to accept further business at the current 
rates, 

There was some prospect a week or two ago of a considerable 
business being done both in raw and manufactured iron and steel 
for export to the United States. Advices from the other side of 
the Atlantic, however, received within the last few days are rather 
to the effect that business of this description may possibly be 
abandoned owimg to the very material advance in prices here. This 
view of the matter has not, however, had any effect on our market, 
because there is a practica] assurance of as much employment as 
can be overtaken. 

A very large business was done this week in pig iron warrants, 
mainly in Cleveland iron. In one day as much as 50,000 tons 
changed hands on the Glasgow Exchange. The demand was 
particularly strong on Monday and Tuesday, with the result that 
prices went up with a bound, about 2s, 6d. per ton above the 
closing rates of last week, 

There has been a very strong demand for hematite pig iron, and 
Cumberland warrants have risen about 3s, to 4s. per ton. This 
advance is understood to be partly owing to the dearer prices of 
ore, but mainly to a great demand for this class of pig iron on the 


part of the steelmakers, At the time of writing Cumberland 
warrants are quoted 64s. 6d. cash, and 64s, 104d. one month, but 
business has been done for future delivery at prices 6d. to 1s. per 
ton higher. 

Scotch hematite pig iron continues in brisk demand, and mer- 
chants are quoting 66s, 6d. to 67s. per ton for delivery at the West 
of Scotland steel works, these prices making an advance of 3s. to 
4s, per ton within the last ten days. 

Business has been done in Cleveland warrants from 50s, to 523, 6d. 
cash, and up to 52s. 10d. for delivery in one month. Cumberland 
hematite has been done at 63s, 4d. to 65s. 64d., and up to 65s. 7d. 

r ton. 

Phe prices of standard foundry pig iron have been advancing in 
sympathy with the rest of the market, and the quotation is now 
50s. 6d. per ton. 

Prices of Scotch makers’ iron are higher on the week all round, 
the advance ranging from 6d. to 1s. 6d. per ton. G.M.B., No, 1, 
is quoted at Glasgow 56s.; No. 3, 53s. 6d.; Carnbroe, No, 1, 
57s.; No. 3, 54s.; Clyde, No. 1, 593. 6d.; No. 3, 54s. 6d.; Gart- 
sherrie and Calder, Nos. 1, 603.; Nos. 3, 55s.; Summerlee, No. 1, 
60s ; No. 8, 56s.; Langloan No.1, 62s.; No. 3, 56s.; Coltness, 
No. 1, 68s. 6d.; No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 
593. 6d.; No. 3, 54s.; Eglinton, at Ardrossan or Troon, No, 1, 
56s.; No. 3, 533. 6d.; Dalmellington, at Ayr, No. 1, 57s. 6d.; 
No. 3, 52s.; Shotts, at Leith, No. 1, 60s.; No. 3, 55s.; Carron, 
at Grangemouth, No. 1, 61s. 6d.; No. 3, 56s. 6d, per ton. 

Since last report an additional furnace has been put on hematite 
at the Govan Ironworks. There are now 45 furnaces making 
hematite, 36 ordinary, and 6 basic iron, the total of 87 thus blowing 
in Scotland, comparing with 85 at this time last year. The ship- 
ments of Scotch pig iron have been comparatively small, and this 
is understood be the result, in some degree, of detention of 
vessels by unfavourable weather. The total shipments amounted 
to 3668 tons, compared with 6003 in the corresponding week. There 
was despatched to Canada 778 tons, India 73, Australia 391, Italy 
410, Germany 100, Russia 20, Holland 115, Belgium 30, China and 
Japan 192, other countries 80, the coastwise shipments being 
1479 tons, compared with 3527 in the corresponding week of last 


ear. 
‘ The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 8802 tons, showing an increase of 2186 tons, compared with 
those of the same week of 1904. 

The finished iron trade has benefited to some extent by the 
general improvement, although it is understood that makers are 
quite open for additional work. The prices of malleable iron were 
left untouched as long as possible. But at a meeting of the 
makers in Glasgow a few days ago it was decided that, owing to 
the great advance in raw material, prices of manufactured iron 
should be raised all round. The quotation will now be on the 
basis of £6 12s. 6d. per ton for the lowest grade of crown bars, less 
the usual 5 per cent. discount. 

The steel trade is very active, large orders having been placed 
for shipbuilding and other kinds of steel. It is reported that the 
steelmakers have been obliged to decline very considerable orders 
for shipment to Canada and elsewhere, owing to the difficulty of 
guaranteeing delivery at the times required. Ship plates are 
quoted from £6 7s. 6d. to £6 12s. 6d. per ton, less the usual 
5 per cent, discount. 

The Coltness Iron Company is about to lay down a steel foundry 
at Newmains. The building will cover a very considerable area, 
and the contract has been given to a Motherwell firm, the Dalziel 
Bridge and Roof Building Company. 

During the last few days a large number of new shipbuilding 
orders has been intimated, these including contracts variously 
stated at from 100,000 to 140,000 tons newshipping. The builders 
on the lower reaches of the Clyde have jmaael a large proportion 
of this work, but some of it has gone to the East Coast. The 
tonnage launched from the Scotch shipyards during September 
was 49,256 tons, bringing up the aggregate for the nine months to 
393,282 tons, compared with 312,275 in the corresponding week of 
last year. The prices of vessels have, of course, been advancing, 
but the rates are still considered moderate, compared with what 
has been paid in former times. It is believed that the tonnage 
placed in Scotland during the last five or six weeks for new ship- 
ping amounts to upwards of 200,000 tons. There is thus every 
prospect of a continuance of active trade in the shipbuilding and 
engineering works for a long time ahead. 

The contract for supplying pi for the new waterworks of 
Toronto has been placed with ac Robert Maclaren and Co., 
of Glasgow. American and other British firms competed for the 
contract along with the successful contractors. 

The agents of the Standard Oil Company of America have 
intimated an advance in the prices of their pale lubricating oils 
of 103. to 12s, (6d. per ton, and the prices of oil generally are 
advancing 

There will be no change during the next two months in the 
wages of the workmen engaged in the Scotch manufactured iron 
trades, the official accountant finding that the rates obtained in 
July and August do not warrant any alteration. 

A better feeling is characterising the coal trade, and this is 
due almost entirely to the improvement in other branches, The 
demand for manufacturing purposes generally, especially at the 
iron and steel works, is getting very brisk, and prices of coal for 
manufacturing purposes are about 3d. per ton better. The coal 
exports in the tt week are disappointing in amount. The 
aggregate quantity despatched from the Scottish ports is 10,000 
tons less than in the corresponding week of last year, and 36,000 
tons behind those of the preceding week. A large amount of the 
decrease is believed to be accounted for by detention of ships owing 
to unfavourable weather. There me | no change in prices 
of shipping coals, but the tone is generally a little firmer. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

Two diverse views are held in the district, both deserving atten- 
tion. On the one hand, miners’ leaders are expressing a hopeful 
opinion that no labour crisis need be feared as the year comes to 
an end ; on the other, colliers warn their friends that coal is to be 
dear, thus hinting at trouble, possibly a strike. There is, no 
doubt, some ground for uneasiness, and this has been strengthened 
by the attitude of tke colliers at various places; but ‘‘ Mabon,” 
in a good, sensible address at a large meeting this week, deprecates 
the statements of alarmists, and is firmly of opinion that amicable 
conditions will prevail. It is to be ho that he is right. At 
the present time trade is clearly improving, and prospects of steam 
coal business decidedly better. 

Interest is now centred amongst coalowners and shipowners on 
the great French coal requirements by the Compagnie Générale 
Transatlantique. Last year the contracts placed were for 250,000 
tons; this year they are expected to total about 130,000, the 
difference being due to the fact that the Cambrian Collieries last 
year secured a contract for two years. When the new ones are 
placed, state authorities, a trustworthy indication will be given of 
the run of prices for next year. he figures concerning the 
Egyptian State Railways coal contracts, together with the name 
of coal owners who are to supply, have not yet been issued. The 
Italian Marine, 65,000 tons, has been secured by Pyman, Watson 
and Co. at 193. 1d. c.i.f. At the Bargoed Colliery of the Powell 
Duffryn notices have been issued to the men in consequence of 
cutting top dispute. 

The directors of the new Whitworth Estate Collieries, about 
which so much interest was aroused by the rumours of a German 
syndicate, have, I hear, appointed Mr. F. E, Jacob, mining 
engineer of Cwmavon, as consulting engineer. 

The new Rhondda colliery of the Lewis Merthyr Coal Company 
known as the Lady Lewis pit, has now been sunk to 472 yards, and 





is in communication with the Hafad colliery, as regards the 4ft. 
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and 9ft. seams, In many respects the colliery will be uniquo, Its 
engine, by Fowler, of Leeds, is a compound condensing engine, 
consisting of a pair of 36in. cylinders, with a 3Qin. spiral drum! 
and will be capable of dealing with an output of 2 tons per 
diem. The bridgeover sidings is contracted for by Head, Wrightson 
of Middlesbrough, who also make the screens ; Messrs. De Burgh 
and Co., of Manchester, the pit head frame; the fan, with g 
capacity of 200,000 cubic feet of air per minute, by Walker 
Brothers, of Wigan. 

New sinkings are projected at Treherbert. Evidently the 
Rhondda has yet a big future. While these operations are going 
on in old quarters, enterprise in the west is being shown by the 
— ‘Town Estate, where the coalfield is to be vigorously 

eveloped. 

It is now officially stated that the Anthracite Syndicate is at an 
end. It was evident that the task of arranging with some of the 
most important of the —— owners was of great difficulty, and 
in leading circles in Swansea little scrprise is felt at the failure, 
The undertaking was in able hands, but, according to the opinion 
of shrewd observers, the only chance of success was in acquiring a 
few properties at first, and gradually adding. 

On ’Change, Cardiff, midweek, the steam coal market was firm 
and business steadily improving. Latest quotations wore gs 
follows :—Best large steam, 12s. 9d.; best seconds, 12s. to 1.;, 6d: 
seconds, 11s, 6d. to lls, 9d.; drys, 11s. to 11s. 3d.; best smalls 
8s, 8d. to 8s, 6d.; best ordinaries, 7s. 9d. to 8:.; seconds, 73. 3d. 
to 7s. 6d.; inferiors from 6s. 6d.; Monmouthshire, best large 
11s, 9d. to 12s,; best ordinaries, 11s, to lls. 6d.; seconds, 1()s, 6@. 
to 103. 9d.; house coal, best, 15s, 6d. to 16s.; best ordinaries, 13s, 
to 14s.; seconds and other kinds, 10s. 6d. to 11s.; No. 3 Rhondda, 
13s. 6d. to 138. 9d.; No. 2 Rhondda, 93. 9d. to 10s. Patent fuel 
18s, 6d. to 13s. 9d.; coke, 16s. to 21s. 6d., according to kind. Pt! 
wood firm at 19s, 6d. to 193. 9d.; getting scarce and advancing, 
This the storms are expected still further to strengthen. 

At Swansea the anthracite market was firm, and indications 
given of improved prices all round shortly. Last week the total 
coal exports were 57,610 tons, and patent fuel 8320 tons. Both 
export and import business was satisfactory; shipment to 
France and Italy considerable. Latest coal prices :—Steam, 12s,; 
No. 3 Rhondda, 18s, 6d. to 14s.; best anthracite, 193.; seconds, 
16s.; big vein, 11s, 9d. to 12s.; red vein, 93. to 9s. 3d.; cobbles, 
14s.; nuts, 16s, to 17s, 6d.; peas, 11s.; rubbly culm, 5s. to 5s. 3d,; 
duff, 3s. 9d. to 4s.; patent fuel, 11s. 3d. to 11s. 6d. 

The official report of colliery accidents has been issued. ut of 
877,057 persons employed in coal working in the whole of the king. 
dom, 163,034 were employed in Wales, and the percentaye of 
accidents for Wales totalled 24°4 per cent. 

The improving condition of the iron and steel trades was last 
week indicated by an advance of wages. This came into force on 
October Ist, and, though limited to 24 per cent., is regarded as 
satisfactory. 

Amongst the imports of the week from Rotterdam to Newport 
was a quantity of pig iron, spiegel, stated to be due to the diffi- 
culty in getting ore on account of labour troubles in Russia affect- 
ing Black Sea traffic. Still, this week, both Blaenavon and Ebbw 
Vale imported Spanish ore largely. As regards German steel, 
shipments to Newport have been very large. Last week 1590 tons 
steel bars were received, and in the beginning of this week 2300 
tons of steel billets came to hand from Rotterdam and 500 tons pig 
iron from Millom. Swansea imported 2720 tons pig iron, 1000 tons 
of which was from Spain, and 250 tons iron ore during the week, 
At the large Bessemer works a healthy condition prevails, 
Dowlais was busy during the week with repairs and alterations 
at the Big Mill, and this interfered with output. Rails for the 
India State Railway were despatched, 87 lb. tothe yard, and a fair 
sy of billets. Large orders have come to '‘I'redegar works 
for steel bars during the last few days, and it is stated that an 
important quantity is for Scotland. A consignment of rail ends 
came last week from Workington to Cardiff. 

The usual metal quotations were not issued from the Swansea 
Exchange in time for my report, but I glean that business is satis- 
factory. This is particularly the case with tin-plate. Good work 
was shown by the receipt from works of 81,960 boxes. The ship- 
ment, too, was very large — 126,135 boxes, leaving stocks at 155,011 
boxes. Tin bars, Siemens, are quoted at Swansea, I learn, at 
£4 12s, 6d., an advance of 2:.6d., and some makers are even 
bigher—£4 15s, Little business is doing at the advanced price. 
Iron ore is advancing: Rubio and Almeria, 15s. 3d. to 15s. 6d.; 
Tafna, 16s, to 16s. 3d., Newport. 

Steel makers, Swansea district, referring to the bar prices, are 
firm, and contend that they cannot accept less, the price of bars 
during the month having only advanced ds, to 6s., but pig iron bas 
advanced 10s. They are understcod to be firm in asking £4 lis, 
for eer next year. Tendency in steel prices generally up- 
wards, 

On Saturday last the service of Cambrian express trains from 
Cardiff, Newport, and Midlands to North Wales ended, having 
had a prosperous season, without a single hitch. 

The Great Western Railway directors are reported as about 
to acquire the Ross and Monmouthshire line. This is only a short 
railway of 13 miles, and was opened August 3rd, 1873, since which 
it has been leased by the Great Western Railway by an arrange- 
ment of 50 per cent, charge on gross receipts, 








AMERICAN NOTES. 
(From our own 


) 
New York, September 27th. 
EXTRAORDINARY activity prevails in all branches of the stvel 
industry, with the rail makers in the lead. Estimates as to the 
amouat of business transacted within the past few days vary some- 
what, but counting in the large New York Central Railway order 
for 160,000 tons the sales of the past week wil! exceed 220,000 tons. 


Other orders are hanging fire, and will be placed to-morrow or 
nextday. The inquiries for rails are repo by some authorities 
to be as much as 300,000 tons, but these figures are mere estimates. 
It is believed that by the close of this year orders will have been 
placed for next year’s delivery amounting to 2,000,000 tons. The 
Pacific Coast canning trade, which has become an enormous indus- 
try, has placed an immense order for material to make cans. 
There is a heavy demand for structural and fabricated steel, and 
it is difficult jto keep track mathematically with the volume of 
business that is-being-done, Inthe pig iron branch similar 
activity prevails, and very heavy orders are being placed daily by 
all the larger consumers. The peculiar feature of the demands at 
present is the number of orders that are going abroad for ferro- 
manganese and English hematite. The estimated orders as given 
to-day are something in excess of 50,000 tons. Two or three lots 
of Bessemer have been sold, and the Bessemer buyers are on the 
—— for Heap acne 3 they can get. In the smaller branches a 
similar activity prevails for merchant iron and merchant steel for 
sheet iron, iron and steel plate and tin-plate. A good deal of 
capacity has already been withdrawn from the market, and more 
will be obliged to follow. The upward tendency in prices is mani- 
fest in pig iron to the extent of 25 or 50 cents per ton, but this 
rather stimulates than retards demand. } 
The refined copper market is very strong, Lake copper having 
sold as high as rd cents, The large producers of electrolitic sold 
at 164; the larger producers in Arizona and Mexico have sold their 
entire output for the present year. There will be a scarcity of 
spot copper for some time. xports during the past week foot 
up 1549, and for the month up to the 25th, 15,182 tons. The 
total tonnage for the month will be about 21,000 tons, Receipts 
of pig lead at St. Louis during the past week were 33,515 pigs, 
and since January Ist, 1,501,985 pigs, against 1,595,750 pigs up 
to same time last year. Shipments since January Ist foot up 
1,016,995 pigs, against 965,910 pigs same time last year. 
Receipts of spelter slabs at 8t. Louis since January Ist were 
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9,922,975 slabs, against 2,143,195 slabs last year. Shipments since 
f nary Ist, 2,238,190 slabs, against 2,061,578 slabs corresponding 
— last ‘vear. The lead market is very firm at 4-90 spot, 
4 4-85 to arrive only in large lots, Everything points to a 
be vy demand in all iron, steel, and metal products, It is not 
re | probable that the market will break into a panic as it has 
: der like conditions in former years. Consumptive requirements 
bn steadily increasing, and the smaller buyers are more active 
rok usual in protecting themselves against possible upward fluc- 
tuations during the coming winter months. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ospects regarding autumn and winter trade are fairly 
bright, and the number of orders for immediate as well as forward 
delivery are numerous, the tone all round on the Rhenish- West- 
halian iron market has remained confident, and prices have 
shown much firmness, which will probably lead to a general rise in 
quotations, both for raw and for manufactured iron. Consumers 
in pig iron buy largely, and there has been talk already of a rise 
of M. 3 p.t. for Rhenish-Westphalian pig iron. Foreign demand 
increases, America being a very good market. The semi-finished 
stee] trade continues animated and firm, consumption, though 
very heavy, is equal to the present large output, and advanced 
rates are said to have been realised for foreign contracts ; inland 
quotations are unchanged and rot likely to meet with an alteration 
till spring next year. _Large supplies in scrap iron prevent the 
slightest improvement in that branch of the iron industry. There 
has been a large inquiry for bars, consumers and dealers being 
anxious to place their orders now, as a rise in prices may take 
place later on. Plates and sheets remain in regular request ; tank- 
plate makers have secured orders till far into next year, and 
employment is regular at the majority of the mills. Favourable 
accounts continue to be given of the Siegerland iron ore trade ; 
there was much life stirring last week, and a very brisk activity 
oes on at the mines. 

Existing orders at the Siegerland blast furnace works secure 
regular employment for many weeks to come ; sales mostly are on 
home, or, rather, local account, exports having slackened off a 
little. The bar trade is in a favourable condition, and plates are 
in good request, especially the heavier sorts, In the Saar and 
Mosel district a regular and rather increasing business was done 
in iron ore, as well asin raw and finished iron. Girders remain 
pretty lively, while rails are quiet and in low demand. Quite 
recently the tendency of — has become firmer, and the mills 
have, in a few instances, n able to realise better prices where 
contracts reach into next year, An irregular sort of business goes 
on in the plate and sheet department. Competition is very keen, 
and a want of employment complained of, 

According to the Kolner Volkszeitung, Thyssen, of Miilheim, is 
negotiating with the Cologne iron dealers concerning the joining 
of the latter. The dealers are to cover their requirements in bars, 
plates, hoops and sectional iron with Thyssen, under certain con- 
ditions, A large store is to be erected in Koln-Ehrenfeld for local 
demand, and a similar plan is said to exist for Diisseldorf and 
other large places. 

On the Silesian iron market consumers have shown a decided 
willingness to place largely. There was a brisk trade done in pig 
iron, especially foundry and forge pig meeting with active request ; 
the present price for the last-named sort is M. 62 pt. Girders 
maintain the former steadiness, and in plates and sheets no change 
can be reported from previous weeks. 

In the coal trade of Silesia demand is moderately good, but has 
in some instances slightly improved. Stocks are decreasing. All 
sorts of coke mect with fair request, and the condition of prices 
is strong. According toa statement from Breslau, the Russian 
Government resolved to grant the duty-free import of 15,000,000 
poods pit coal, for the railways, from Germany. 

A very lively business is stated to be done in coal and coke in 
the Rhenish-Westphalian district. French orders, for delivery 
next year, have already been booked at slightly raised prices, and 
the Dutch and Belgian districts are likewise consuming Rhenish- 
Westphalian coal pretty freely, 

There is absolutely nothing new to relate of the Austro-Hun- 
garian iron market, business moving on quietly in all trades. Only 
vf the plate trade can improving accounts be given, and the 
machine shops, too, are in somewhat better employment than pre- 
viously, but very low prices continue to be complained of, 

The pits of the Austrian coal districts are all well occupied, 
and can readily dispose of their output. The requirements of the 
gasworks have increased, and there was also more doing in house 
coal than previously. The large coal dealers of Prague have 
raised the prices of sale for pit ccal and brown coal 8 to 16 
crowns p.t. 

_ Though prices have been tending upwards in the Belgian iron 

industry, there was no change worth speaking of noticed in 

demand ; in a few instances inquiry has even increased during 

the week. 

bth Belgian coal trade shows much life, and prices are firm all 
und, 
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CATALOGUES. 


Témr.ex AND RaNog, Limited, Coventty.—Pamphlet No. 6 
deals with the Ranoe grease separator for steam boilers, which is 
made in different patterns, 

Rozgrt BoyLE AND SoN, 64, Holborn-viaduct, London.—This 
small sectional catalogue treats upon the ventilation of churches 
and schools upon the Boyle system, 

VEREINIGTE MASCHINENFABRIK AUGSBURG UND MASCHINENBAU- 
GESELLSCHAFT, NURNBERG, Niirnberg.—This catalogue of traversers 
and turntables is well illustrated, and the descriptive matter is 
given in three languages—English, French, and German. 

Easton Lirt Company, Limited, Broad Sanctuary-chambers 


BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, MI. Mech. £. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
South ton-build: , Chancery-lane, London, W.C. eacl 
i at the end of 
of the complet 





The first date given is the date of application; the second 
the abridgment is the date of the advertisement of the accept 
specification. 

Any person may on any of the grounds mentioned in the 
months of the date given at the end of the » give notice at 
Patent-Ofice of opposition to the grant ofa Patent, 


STEAM ENGINES AND BOILERS. 


23,194. October 27th, 1904.—IMPpROVEMENTS IN STEAM GENERA- 
TORS, SUPERHEATERS, AND WATER HEATERS.—Joe Leech, 12, 
Carrington-street, Barnsley. 

The object of the improvements in steam generators is to increase 
their efficiency by facilitating the liberation of steam and improv- 
ing the water circulation. For these purposes large water tubes 
extend across the flues of the generators, and are themselves pro- 
vided with smaller cross tubes, through which pass hot gases from 
the fire-grates, the cross tubes being arranged practically parallel 
with the direction of the flow of the hot gases. In an arrange- 
ment of Cornish or Lancashire boiler, constructed according 
to this invention, the furnace flue, or each furnace fiue, is 
provided with water tubes arranged vertically and centrally 
within, and extending across, the flue. Each water tube is 
provided at its upper part with a number of tubes that extend 
across it in a longitudinal direction, and through which the hot 
gases flow on their way to the chimney flue. The water tubes may 
be of oval cross-section at their upper portions where provided 
with cross tubes, and circular in cross-section at their lower 
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portions. There are ten figures. Fig. 1 shows the application of 
this invention to a Cornish or Lancashire boiler. The furnace 
flue a is provided at convenient positions throughout its length 
beyond the fire-bridge with water tubes }, of which twoare shown, 
and which are arranged vertically and centrally within and-extend 
across the flue «. Each water tube / is provided with a number of 
small tubes c that extend acros3 it longitudinally of the flue, and 
are arranged towards the upper parts of the tubes J, so that the 
hot gases from the furnace flow through the tubes c, as well as 
round the tubes /, on their way to the chimney flue. The water 
tubes ) are made of oval cross-section at their upper portions in 

order to give them sufficient width to accommodate the tubes c 

without nterfering with the circulation of water through the tubes 

l, whilst the tubes ) are made of circular cross-section in their 

lower portions so as to narrow them there, and not interfere with 

the inspection of the flue, or unduly with the passage of hot gases 

along the lower portion thereof. It will be seen that the tubes c 

in the cross tubes } not only heat the water in the tubes J, but 

allow the hot gases to pass through and act upon the portions of 
the crown of the flue a immediately behind the tubes ), which 
portions would by ordinary cross tubes be prevented from being 
acted upon toa proper extent by the hot gases,—September 6th, 

1905. 

23,305. October 29th, 1904.—IMPROVEMENTS IN WATER-TUBE 
Sream Bor.ers, George Sinclair and George Sinclair, junior, 
of Albion Boiler Works, Bonnington-road, Leith. 

The object of this invention is to improve and simplify the con- 
struction, combination, and arrangement of parts forming a water- 
tube boiler, so that whilst durability and efficiency of action are 
obtained, the tubes are accessible and can be readily withdrawn 
and renewed when necessary. There are five figures. Fig. 1 isa 
sectional side elevation. A lower water chamber A, or two or 
more such chambers, may be used. These are of any desired 
length, and extend back from the rear end of a combustion space 
B, in which a furnace K is arranged. These chambers A are 
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Westminster.—Easton’s Handbook of Lifts contains a large amount 

of interesting matter of an unusual character relating to lifts. 

inte > devoted to driving lifts by electric gears are of peculiar 
rest, 








At the Electrical Exhibition now being held: at Olympia several 
improved machine tools are being exhibited by Messrs. Selig, 
Sonnenthal and Oo., of 85, Queen Victoria-street, London. The 
More important machines include a 16in, geared crank-shaping 
machine, the feature being a ram of arch construction, thereby 
giving great steadiness for the whole length of the stroke. A use- 
ful little slotting machine is also being shown. The slotter head 
van be swivelled 5 deg. on either side, which is a distinct 
advantage, It hasa 4}in. stroke, balanced ram, und quick return 
motion. There is also a neat appliance shown for drilling square 
holes, The apparatus issmall, and can be fixed to any machine 
which has a rotary motion. A neat little double-headed drilling 
machine, with movable heads, is also to be seen at thisstand. Any 
centres can be obtained. It has a constant belt speed, but there 
are three speeds taken from a gear-box attached to the frame of 
the machine, and the spindles need not necessarily be run at the 
Same speed. ‘I'he most interesting, and the same time most novel, 
exhibit at this stand is the plain dise grinding machine with self- 
Contained pull-out press, The machine is fitted with balanced 
tabie, which is arranged to oscillate across the face of the discs. 

rhe pull-out press, which is used for cementing on the emery 
Coth, is an excellent arrangement, and very handy. A useful 
cern magnetic work holder is also used on this machine for 

ding iron and steel articles whilst they are being ground, 
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curved on their under sides, being carried on stools C, and their 
upper sides, which are flat and have pockets D running trans- 
versely at intervals, form tube plates F, into which the lower ends 
of generating tubes E are secured by expanding or otherwise. 
The upper ends of these generating tubes E are secured to the 
under side of a corresponding number of upper similar but inverted 
chambers A. The rows of tubes E are arranged in pairs, with an 
intervening space between each pair. The tube plates F of both 
the lower and upper chambers A at all these spaces are stamped 
to form the pockets D, which run transversely and terminate at a 
short distance from each side. In the combustion s B, im- 
mediately above the furnace K, there is set transversely a drum L, 
to which are secured a number of tubes M extending up to and 
entered into a transverse flattened part N on one end of the upper 
chamber A, These tubes are ed in one row, and 








arrang 
their ends may be reduced in diameter, so that the tubes can be 


set close together. A circulating pipe extends from the under side 
of each lower chamber A to the drum L, so that circulation is 
made to take place from the lower chambers A, through the drum © 
L and angled tubes M, to the upper chambers A, and down through 
the vertical tubes E. The furnace gases, after leaving the com- 
bustion space B, pass amongst the vertical tubes E, being made to 
take a circuitous course by fire-brick partitions P in the spaces 
between the rows of tubes.—September 6th, 1905, 


TURBINES. 
23,023. October 26th, 1904.—IMPROVEMENTS IN FLUID-PRESSURE 
TURBINE Morors AND Pomps, James Atkinson, Benavie, 
Marple. 


The object of this invention is the construction and operation of 
a turbine motor suitable for being driven by elastic fluids or non- 
elastic fluids, or for use as a pump. There are three figures. 
Fig. 1 is a vertical axial section of a turbine constructed in accord- 
ance with this invention. A disc a is mounted on a shaft ), and 
placed between outside covers c andd. The disc a has two con- 
centric rings of blades¢ and f, of any suitable form, one ring ¢ 
placed near the periphery and the second ring / nearer to the 
centre. Between these two rings of blades, on either side of the 
disc, there are approximately semi-circular projecting parts g and 
h, which projecting parts run also concentrically all round the 
disc. The enclosing covers c and d are machined so as to enclose 
the rings of blades and projecting parts, there being no more space 
between them than is necessary for a satisfactory free working 
clearance ; they also enclose the fiat portions of the disc for a 
short distance beyond the outer ring of blades ¢ and a short dis- 
tance inside the inner ring of blades 7. The covers have passages 
i and) formed in them, by means of which the motive fiuid is 
guided from one ring of blades to the other. The motive fluid is 
admitted, at a suitable angle, and by means of a plain or divergent 
nozz'e, on to the outer ring of blades ¢, on which some of its energy 
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is expended. It passes through this ring of blades into a guiding 
passage in one outside cover d, and this passage guides it on to the 
inner ring of blades f, on which a further portion of energy is 
expended as it passes through them. It then enters a guiding 
passage in the left outside cover c, which guides it on tothe 
blades ¢ of the outer ring a second time, passing into the guiding 
passage in the right outer cover. The motive fluid thus has a 
roughly approximate spiral path through one set of outer blades e, 
say, from left to right, through guiding passages /, towards the 
centre ; through the other set of blades f, from right to left, 
through guiding passages 7, outwards, which guides it on to the 
first-mentioned set of blades ¢, and so on as many times.as may be 
desired. When elastic fluids, such as steam or exploded gases, are 
used, the guiding passages i and j are preferably gradually 
increased in sectional area to accommodate the expanding condi- 
tion of the fluid. Also when they have been partly expanded, 
and, as a consequence, the guiding passages have increased in 
width so as not to be so efficient, the working fiuid may be split 
up into two or more separats streams, each of which has its own 
guiding passages.— September 6th, 1905. 


INTERNAL COMBUSTION ENGINES. 


23,280. October 28th, 1904 —IMPROVEMENTS IN CARBURETTERS 
FOR INTERNAL COMBUSTION ENGINES, Edward F. Bradley, 
‘*The Hive,” Anson-road, Tufnell Park, London. 

This invention consists of an improved carburetter, so con- 
structed that the richness of the explosive mixture of air with 
finely divided hydrocarbon oil or spirit which is formed in the 
carburetter is kept constant, or is varied only to the required 
extent automatically to suit wide variations in the speed of the 
engine and in the volume of mixture that may be drawn into the 
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cylinder or cylinders per revolution of the engine shaft. Only so 
much air as is needed by the engine when taking its minimum 
quantity of mixture under running conditions is allowed to pass 
by the passage a to the spray jet A, the part of the passage at this 
jet constituting a first mixing chamber. Such additional air as is 
required in variable quantities is drawn independently through an 
atmospherically operated valve B—that is, a valve opened by 
suction and closed by gravity—controlling an opening between the 
chamber C, open to the atmosphere, and the second mixing 
chamber D. The orifice in the spray jet A is varied from a 
minimum to a maximum, and thus the enrichment of the com- 
paratively small volume of air which passes the spray jet from the 

acan be varied. The passage a is not controlled by any 
valve, and, therefore, has a constant area. The atmospherically 
operated valve B, which admits the additional air to the second 
mixing chamber of the carburetter, is normally closed by gravity, 
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but under the suction of the engine—the passage to which is con- 
nected to the opening d—opens to the required extent to maintain 
an approximately coustant pressure in the second mixing chamber 
D, the valve B being so mechanically connected with the device 
which varios the effective area of the orifice in the spray jet A that 
ths proper degree of richness of the mixture supplied to the engine 
is at ali times maintaified by varying the degree to which the air 
passing the spray jét A is enriched with hydrocarbon, in accord- 
ance with the exteat* to which it will be diluted by the additional 
air admitted to the'second mixing chamber D of the carburetter 
from the chamber C through thevaive B. The connection of the 
valve B with the valve E, which controls the supply of hydro- 
carbon through'the spray jet A, is effected by passing the sp.ndle 
e of the valve E, which controls the supply of hydrocarbon through 
the stem / of the valve Band fixing it by a set screw /*. These 
devices ars further fitted with a suitable dashpot F. The passage 
a may be surrounded by a jacket vg, through which the exhaust 
gases from the engine are passed.— September 6th, 1995. 


PNEUMATIC TIRES. 


18,424. August 25th, 1901.—IMPROVEMENTS IN OR RELATING TO 
Pneumatic Tires, Christian H Gray, The India-rubber, 
Gatta Percha and Telezraph Works Company, Limited, Silver- 
towa, Essex, and Thomas Sloper, 14, Brittox, Deviz2s, Wilts. 

The object of this invention is to construct a tire specially 
suitable fur use with heavy vehicles. The whole tire is made of 
such breadth as to present a crescent-shaped air-space, rather than 
the usual approximately cylindrical air‘space. The advantage of 
this broad and shallow air spaca is that in the case of a heavy 
vehicle sutticient resilience is provided, while obviating the risk ot 
upsetting the vehicle should one tire become damaged and collapse. 

In this event the reduction in the diameter of the wheel is not 

sufficient to endanger the stability of the vehicle, as would be the 

case if a larger air space ‘were provided. In order to effect the 
desired result the air tube is specially shaped so as to give it, 
when viewed in cross-section, a segmental or crescent shape, the 
inflated tube when in position assuming the form of a curved and 
flattened hollow band lying across the broad surface of the rim. 


Sy) 


SSS 
Ex Ss 
Lap 
4\ - Yjjyy Yj A 
az 


Bis 
Na Hi 





There is one figure—a cross-section. The wheel rim A is of wood, and 
has a projecting central portion At. Metal bands B, having pro- 
jecting edges B', are shrunk on to the side portions of the wheel 
rim A, and the central part A' also carries a metal band B?. 
Bolted to the sides of the wheel rim A are hooked or flanged plates 
C, the peripheral edges of which are hooked or bent over to meet 
the projecting portions B' of the band B, space being left between 
these two members to adm t the tire cover. The cover D has at 
each edge a double bead D'. The beads D' lie within the recesses 
or pockets C! formed by the flanges C and the rings B B', but 
these pockets are made of greater depth than is required for the 
accommodation of the beads. E is the inner tube. —September 6th, 
1905. 


TIPPING WAGONS. 


23,139. October 27th, 1901.—IMPROVEMENTS IN OR RELATING TO 
Tipping Wacons, William H. McAlpine, 188, St. Vincent- 
street, Glasgow, and David L. Smith, 294, West Princes-street, 
Glasgow. 

This invention relates to improvements in tipping wagons for 
tipping the contents of the wagon at either side thereof. There 
are seven figures. Fig. 3 is a transverse sectional elevation, show- 
ing the wagon in the process of tipping. The receptacles A and 
A! of the wagon are filled when they are down in their normal or 
carrying position. The receptacles are tipped up, as shown in the 
drawing, by means of the pistons B, B' of the cylinders 5, 61, two 
such pistons being connected to the under side of each receptacle 
—one at each end—the receptacles A, At being provided with a 
fulcrum at a,a', the receptacles pivoting on the fulcrum. The 
doors C, C!, which form the sides of the wagon, are pivoted to the 
receptacles A, A‘ atc,c!, so that when the receptacles are tipped 
the doors assume a perpendicular position. Whilst the recep- 
tacles are being filled, the doors C, C' are prevented from coming 
open by means of snibs, The free ends of the receptacles A, A! 
are supported throughout their entire length on the longitudinal 
beam E, which is carried by the cross beams D at each end of the 
wagon, and supported by means of the cross stays¢,e'. These 
stays being secured to the beam E,.and to the small outer beams 
F, F', the stays ¢, ¢! also form a support for the under side of the 
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rezeptacles A, At, Brackets f, f! are secured to the beam F, F, 
and are for the purpose of pivoting the receptacles A, A‘ thereto, 
Secured to the under side of the receptacles at each end are the 
crossheads a®, a, the pistons B, B being secured thereto. The 
cylinders b, b1 oscillate on trunnions, the trannions having a bear- 
ing in the brackets G, G1, which are mounted over the axles 
H, Hi. The bracket; G,G1 are supported from the beams of the 
wagon. The actuation of the pistons within the cylinders 6, d' is 
effected by power from the engine, parce d compressed air, the 
air pressure passing through a flexible coupling pipe, which passes 





down one end of the wagon underneath it, and up the other end. 
The pressure passes down the pipe to the piston gland L, thence 
to the pipes m, m! to the cylinders }, )!; the pipe from the cross 
piece M, conveying the power to the rear cylinders—that is to 
say, the cylinders at the other end of the wagon—a similar 
arrangement of piston gland being provided at the other end.— 
September 6th, 1905. 


MISCELLANEOUS. 


19,499. September 9th, 1904.—IMPROVEMENTS IN OR RELATING 
To Friction DRIVING AND REVERSING GEAR, Frank G 
Hampson, 15, West-street, Pimlico, London, 8. W. 

The object of this invention is the production of a cheap and 
simple type of gear which, interposed between a prime mover— 
say a petrol motor—and the propeller shaft of a motor launch, will 
enable the engine to run freely and also to be employed to run the 
driven shaft ‘‘ ahead” or ‘‘astern.” There are two figures, Fig. 1 
is a longitudinal section. A driving shaft A and a driven shaft B 
are monnted co-axially in bearings C! and C* respectively in an 
enclosing case C. Upon the driving shaft A there are keyed an 
ahead friction member D and an astern friction member E The 
ahead member D is formed with a conical friction surface D!, and 
the astern member E has a similar surface E'. F is a driven 
friction member or shell enclosing the ahead member D and con- 
nected to the driven shaft B by a feather-key B! so as to be 
movable lengthwise on the shaft, but not rotatable thereon. The 
jriven friction member or shel: F has an inner friction surface F! 
and an outer friction surface F2. Between the friction surface F? 
and the surface E! conical friction pinions G are mounted upon 
studs G! carried by a frame G?, consisting of inner and outer rings 
connected by spokes and mounted upon the shaft A. The pinion- 
carrying frame G? is movable upon the shaft A to a slight extent 
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in an axial direction, but is not rotatable therewith by reason cf 
projections G*, which extend into slots in the casing C. The 
piuions G rotate about their spindles G! and are provided with 
ball bearing thrusts G4, The third member or shell F is operated 
by a forked lever F* pivoted to the casing C at C*, and connected 
to a ring F3 engaging the shell F. The astern member E has a 
ball thrust E*, while another ball thrust B? is arranged within the 
member F, and a helical spring B* threaded upon the boss of the 
ahead member D bears upon the ball thrust B? and tends to move 
the member F away from the reversing pinions G. When it is 
desired to effect the forward drive, the lever F* is released and 
the spring B* allowed to slide the member F to the right until its 
friction surface F! engages the corresponding surface D!-of the 
ahead driving member D, the rotary motion of the driving shaft A 
being thus transmitted to the driven shaft B. To effect the back- 
ward drive of the shaft B, the member F is moved by means of the 
lever F¥ to the left, until its inner friction surface F! disengages 
the ahead member D and its outer friction surface F? presses upon 
the surfaces of the friction pinions G and forces them into 
frictional contact with the friction face E! of the xstern member E. 
—August 30th, 1905. 


23,239. October 28th, 1904.—IMPROVEMENTS IN OR APPLICABLE 
{Fro ~ScsrenpeD TRANSPORTERS, TRAVELLING HOISTS OR 
TELPHERS, Percy V. Appleby, The London Steam Crane and 
Engine Works, Leicester, and Joseph W. Horner, 11, Stuart- 
_jstreet, Leicester. 
} a‘hese improvements are in that type of transporters, travelli 
hoists or telphers fitted with positive traversing motion, in whic 
the apparatus is suspended from runner wheels or rollers, and the 
main feature consists in forming the plate or framework on which 
the hoisting and travelling mechanism is mounted, in two or more 
parts, united by flexible joints or hinges, having pivots or pins in 
a vertical plane, one advantage accruing from this construction 
being the ability to take curves of a very short radius without 
anduly limiting the wheel base of the trolley carrying the load. 
There are thirteen figures. Fig. 1-is a side elevation of a trans- 
porter, and Fig. 2 is an end elevation showing the form of track. 
The plate or framework—on, which the hoisting and travelling 























mechanism is mounted—is formed in three parts, B B! B}, flexibly 
united by means of pivot pins B? B?, The upper part of the plates 
is provided with trunnions or axles B* B* B%, on which the pairs of 
rollers or wheels B+ B+ BS rotate. The middle rollers B®, which are 
driven, may be of slightly larger diameter than the two end pairs 
of rollers B+ B4 to ensure the necessary adhesion for transmitting 
the travelling motion. The transporter may be so balanced that 
the leading wheels B‘ will be above or clear of the track, the 
weight being taken by the other two pairs, this arrangement very 
materially reducing the power required to turn the leading hinged 
part of the framework and to guide the trai rin the proper 
direction. The shaft C has two wipers DD+. The shaft C is 
slidable in its bearings, so that either wiper may as required engage 
with either jaw E on the bottom of the plates-or framework B' Bt. 
The wiper D to the left hand of the figure isso engaged, and if the 
shaft C is turned to right or left the wiper D will turn the plate or 
bogie B!. In the event of an increased purchase being required 
the shaft C is turned by means of the hand wheel F, which is 
attached to the pinion F!, and which pinion engages and ay 
rotates the wheel C1 feathered on the shaft C.— September 6th, 1905. 
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SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 


798,384. Device ror Prorecrine Pives, &c., P. A ylet Port 
mouth, Vu.—Filed September 7th, 1904 ae 
According to this invention, piles are protected from the tered 
&c., by putting tubes round them which rest on the bottom, aa 





are filled with sand. The tubes are in sections with locked joiute, 

There are thirteen claims, 

798,490. Stream EncIne Inpicator, C. B. Bosworth, Somerrills, 
Mass , assignor to C, M. Cleveland, Newton, Mess, — Fila 
May 28th, 1904. 


There are sixteen claims to this patent. The invention will 


7 58,450 } 


be readily understood from the drawing. The object had in view 

is to get the spring outside the cylinder, so that it may be kept 

cool. 

798,921. CooLING ARRANGEMENT FOR Motor VEHICLES, L. Renaul! 
Billancourt, #rance.—Filed April 28th, 1904. 

The second of the three claims describes this invention. In a 
cooling apparatus for motor cars and like vehicles, the combina- 
tion with an engine and its connections, of a casing surrounding 
the engine, and consisting of a single wall closed at the front and 


(7eS2!] 














open at the rear, a jacketed water-cooler with which the rear 
open portion of the casing co-operates, the said cooler having 
means for deflecting the air into the casing, and a fan below the 
cooler, and carried by a part of the engine to draw the air down- 
wardly and discharge it rearwardly with respect to the casing and 
engine. 
798,934. Micrometer, L. Vuithier, Lode, Switzerland.—Filed 
December 24th, 1904. , 
This is for a micrometer, indica‘ing by hands on a dial both the 





[798,934] 


longitudinal and the rotary motion of the measuring rod, Thefe 


are six claims. 








Contracts.—Messrs. C. A. Parsons and Co. have lately secured 
the following contracts :—Three 1000-kilowatt three-phase — 
alternators and exciters, complete with surface condensing plants, 
for the Great Eastern Railway. Company’s new power-hovse, Sua 
ford ; two 1500-kilowatt three-phase turbo alternators and esciee> 
with condensers, for the Kent Power Scheme; one 300-kilowa 
turbo generator, for the Folkestone Electric Supply Company , 
being repeat order; three 200-kilowatt turbo generators, with tin 
de plants, boilers, electric equipment, &c., for the Dubli 
Port and Docks extensions, 
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Seneral practice of the manufacturer is to test his 
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THE INSULATION OF OVERHEAD LINES. 
By W. B. Esson, M. Inst.C.E, M.I.E E. 
No. IL.* 


InsuLaTors for pressures above 20,000 volts are gener- 
ally made in two or more pleces, and for this there are 
several reasons. It is very difficult to obtain highly 
fired porcelain in large pieces of intricate shape without 
flaw, twist, or other blemish, but when the insulator is 
made up of what amounts to a number of cups and 
saucers fitting into each other, the process of manufac- 
tare, on account of the simplicity of the individual 
pieces, becomes relatively easy, and the quality of the 
inaterial is greatly improved from both electrical and 
mechanical points of view. — In order to resist puncture, 
and for other reasons, a considerable thickness of porcelain 
is necessary in the head of the insulator, and, because of 
the improved quality of the material, this is obtained in 
the most trustworthy manner by having several layers 
cemented together. Another thing is that when the 
insulators are made in pieces it is easier to modify the 
pattern, provided that in designing care has been taken 
to make the fitting parts of the various pieces interchange- 
able. Suppose, for example, that the conditions of a pro- 
jected service demanded that the intermediate petticoat of 
Fig. 9, page 329 ante, should have more or less spread than 
shown, while the top dome and lower petticoat did not re- 
quire alteration. All that would be necessary in such @ case 
would be to use, in assembling the insulator, a middle 
piece of the form desired instead of one of the form shown, 
so that by the alteration of only one piece we would get 
an insulator of the shape wanted. We see, then, that in 
insulators made of several pieces the quality of the 
material is superior, the dielectric and mechanical 
strength are increased, change of shape to meet different 
conditions is facilitated, while, in addition, the insulator 
costs less to produce. From the electrical point of view 
it is not necessary to have insulators up to 40,000 volts 
in more than two pieces, nor is it necessary to have more 
than three pieces for any of the higher pressures at 
present in use. Sometimes the manufacturers will, for 
convenience, divide some of the pieces in two, firing the 
divisions separately first, and then uniting them together 
in the glazing process. It is no uncommon thing to 
have in one insulator both glazed joints and cemented 
joints, but the latter should be made, and the insulator 
built up only after each piece has been separately tested. 
For making the latter joints neat Portland cement of the 
consistency of cream run in is as good as anything. 

In determining the arcing distance from binding wire 








Fig. 14 


to pin across an insulator, it is necessary to bear in mind 
that in rain certain portions of the insulator will be wet, 
while other portions will remain dry. In illustrating 
this point let us fix our attention for a moment on the 
insulator Fig. 9. When raining the external surface of 
the dome or top petticoat will, of course, be wet to its 
edge, so that for the time being it becomes a conductor, 
and may be considered as an expansion of the line wire 
equal to the external surface of the dome. It may be 
taken that the underneath side of the dome will remain 
quite dry, as also part of the intermediate petticoat, but 
how far downwards the dry portion of the latter extends 
will depend npon the angle at which the rain comes 
down. If falling vertically there will be no wet other 
than that on top of the dome, but if driven horizontally 
and in gusts, a considerable portion of the intermediate 
petticoat will get a wetting also. Assume that neither 
condition is present, but that the rain is driven on to the 
insulator at an angle of 30 deg. We have then the upper 


insulators at from two to two and a-half times the line 
pressure. In a three-phase system the pressure between 
wire and ground is only 60 per cent. of the line pressure, 
so that this gives a factor of safety from 3 to 4, which is 
ample to ensure that the insulators will not be punctured 
under working conditions. But it by no means follows 
that an insulator which will not be punctured will give 
satisfaction. It is of the greatest importance that the 
necessary resistance to arcing over the surface be obtained, 
and while, so far as puncture is goncerned, the climate 
makes no difference, as regards resistance to arcing the 
weather is the chief factor. It is very seldom that the 
line insulation breaks down due to puncture, in nearly all 
cases arcing over the surface is responsible, a circum- 
stance not to be wondered at when we remember that 
under rain conditions the current will arc over an insulator 
at approximately one-fourth to one-fifth of the pressure 
required for puncture. With a view to ascertaining the 
influence the weather has on the arcing pressure, several 
experiments have been made, those by Mr. C. E. Skinner 
in the States being of special interest. Mr. Skinner 
showed that insulators will, during a moderate rainstorm, 
or when covered with wet snow, break down by arcing at 
about two-thirds of the pressure they will stand when dry 
and clean. Again, we know that oe same pressure will 





jump, in a fog-laden atmosphere, a 25 per cent. greater 
space than in a clear atmosphere, and this fact must not 
be forgotten when deciding upon the insulators to be 
used. Thus a dry test for arcing is not of much use, and 
any insulators of a new pattern should be tested under 
conditions as closely as possible resembling the actual 
conditions of service. For this purpose arrangements 
should be made to spray water over the insulator while 
the pressure is on, in imitation of rain. The water should 
be projected by a special nozzle at an angle of 30 deg. from 
the horizontal, producing the effect of wind as well, and 
should be equal to a downpour of lin. in five minutes, this 
corresponding to a violent shower. Under these condi- 
tions there should be no arcing until the pressure applied 
between the binding wire and the pin is well over the 
highest pressure which will ever be reached in actual 
work. It need scarcely be added that the pressure at 
which an insulator breaks down depends largely on the 
shape of the E.M.F. curve of the generator, and tests 
are only valuable for purposes of comparison when it is 
certain that in all cases the pressure has followed a sine 
wave. It is, of course, only necessary to make the spray 
test on a few insulators of any particular pattern; if 
these pass the test satisfactorily, it may be taken that all 
of the bulk standing the puncture test will also be right 
as regards arcing. 

Areing over in the sense above used results from 
dielectric rupture of the air in the vicinity of the con- 
ductor and pin, if the latter is of metal and not of wood. 
When a certain pressure is reached there is produced a 








portion of the exterior of the intermediate petticoat dry 
and the lower portion wet, and this also holds-with regard 
to the inner petticoat. The condition of matters is shown 
in Fig. 14, where the dry surfaces of the insulator are 
indicated by a thick line, the arcing distance under these 
conditions being given by the addition of the dimensions 
a,b, and c. It has to be understood, of course, that in 
practice the boundary between wet and dry is, owing to 
splashing, not nearly so defined as in this diagram. 
Comparison of Fig. 9 with Fig. 8 shows at once the effect 
produced by introducing an intermediate petticoat in an 
insulator. with a given size of outer dome and inner 
petticoat. Due to the spread of the intermediate petti- 
coat the arcing distance in Fig. 9 is increased by 15 per 
cent.; but the chief point is that the portion of insulator 
Which remains dry is increased by over 50 per cent. 
Under rain conditions the insulator is not all insulating, 
but is made up of bands of conducting or wet surface 
alternating with bands of non-conducting or dry surface, 
while the spaces measured in straight lines through the 
air between the edges of the conducting bands all added 
together constitute the arcing distance. 

he last sentence suggests considerations as to the 
conditions under which testing should be done. The 





| zone of semi-conducting air to spread so that an arc is 


brush discharge, and when this is present it only requires 
an increase of pressure to cause the discharge and its 


started. The brush discharge is due to electrostatic 
strain, but this can be reduced by careful designing to 
such an extent that no detrimental effects will result. 
To ensure this condition it is necessary, for high-pres- 
sure work, that there be plenty of material in the head 
of the insulator, the opposite sides of which have the 
full working pressure between them, while the shape 
and disposition of the petticoats must be such as to give 
minimum electrostatic capacity. This point need not be 
dwelt upon further, as the illustrations show the designs 
which have been found satisfactory in practice ; it is well, 
however, to point out that surface leakage as usually 
understood is not responsible for the phenomenon 
referred to, and unless the surface is wet or is covered 
with salt, soot, or other conducting deposit, the leakage 
of current is quite negligible. Generally speaking, the 
pressure at which an insulator will are over under the 
worst weather conditions can be determined very nearly 
by measuring up the arcing distance in the manner 
already described, and referring the same toa table of 
sparking distances. 


the highest pressures now in use, though it is unlikely 
that necessity will arise in this country for anything above 
what has been already referred to. The lower the pressure 
can be kept consistent with economical transmission the 
better, and if 20,000 to 30,000 volts is sufficient for the 
service, it is manifestly unwise to introduce the risks 
attendant on the higher pressures of 50,000 or 60,000 volts, 
and thus sacrifice a certain amount of reliability for the 
sake, it may be, of only a small saving in copper. It is 
undoubtedly the case that the higher the pressure the 
greater the risk, and before running extra risk the loss 
and gain should be carefully considered. When we come 
to distances in the vicinity of 150 miles, however, the 
higher pressures have to be adopted for reasons of 
economy, and as a consequence there are to-day in the 
States ten or more systems operating at pressures of over 
40,000 volts. Two of these employ pressures between 
50,000 and 60,000 volts, while several lines which 
will ultimately employ the latter pressure are in 
course of erection. In Fig. 15 is shown an insu- 
lator for 40,000 volts, and in Fig. 16, drawn to the 
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same scale, is shown one for 45,000 volts. The former, 
made in two pieces, is designed by the well-known firm 
of Schomburg and Son, Berlin; the latter, made in three 
pieces, is by the Locke Insulator Manufacturing Com- 
pany. The designs present a strong resemblance, and it 
will be seen that each is provided with only one inter- 
mediate petticoat. The dome or top petticoats are in 
these 8}in. and 9}in. diameter respectively. 

The insulator used for the 50,000-volt Montreal 
transmission of the Shawinigan Water and Power 
Company is shown in Fig. 17. This is made in 
three pieces, and has one intermediate petticoat. The 
dome is 10jin. in diameter, while the intermediate 
petticoat is 9in., the operating pressure being about 
53,000 volts. Fig. 18, drawn to the same scale, shows an 
insulator for 60,000 volts, which is being installed for 
several important undertakings in America. This is the 
largest insulator in practical use, and has a dome from 
14in. to 14$in. in diameter. Insulators very similar in 
design have been installed for the 60,000-volt transmis- 
sion at Guanajuato, in Mexico, for the transmission of 
the Washington Power Company, now working at 40,000 
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Fig. 18. 


volts, but which will be ultimately operated at 60,C00 
volts; and for the 60,000-volt transmission of the 
California Gas and Electric Corporation. These insulators 
weigh from 20 lb. to 25 lb. each, while the insulator shown 
in Fig. 17 weighs about 131lb. Richard-Ginori, of Milan, 
have also designed an insulator for 60,000 volts, the largest 
of the series on the lines of Fig. 18. The insulator 
referred to is nearly a scale enlargement of Fig. 13, the 
dome being increased from Sin. to 12}in. in diameter, and 
the length from 8fin. to 15}in. But no insulators of this 
series have yet been set to work. 

The insulators just described represent the climax of 
design so far, and it remains for the future to show how 
much farther we shall go. The largest power scheme in 
process of fulfilment is making preparations for appara- 
tus to work at 80,000 volts, the distance to which the 
power may be eventually transmitted being considered 
outside the range of economical transmission, if the 
pressure is less. But as regards line installation, the 
work must of necessity be experimental, since no pres- 
sures above 60,000 volts have as yet had practical trial. 











* No. I. appeared October 6th. 


This article would be incomplete without reference to 
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tracks in this case—the centre sills are bolted in their | additions to the system the whole plant—motors, inter- 
STEEL WAGON CON STRUCTION IN THE| places on the body transom resting on its bogie, and the | ruptors, and accessories—was designed to permit a highe 


UNITED STATES. 


(From a Correspondent. ) 


Tur remarkable advances made in rapidity of manu- 
facture of steel wagons in the United States deserve the 
attention of British rolling stock engineers, and a few 
notes on the general methods of a modern American 
steel car shop may be timely. : 

One of the first things to strike the attention of the 
English learner, used to our country’s fineness of workman- 
ship, is the radical cuts made into our slow and apparently 
costly methods of manufacture at the expense of finish. 
One of these cuts is seen in the custom of punching the 
Jates before bending or pressing them, wherever it can 
e done with passable results; this applies to any kind 
of material bent. Allowances for bends are made by 
calculation, and by laying the piece out full size; the 
template—always wooden—can, of course, be altered 
after the sample car has been built. The results, however, 
are not good, especially in the more difficult pressing, on 
account of variations in the heating and twists in the 
piece which will not allow it to lie evenly on the female 
a coming into the shop, without being rolled or 
straightened in any way, the plate is at once marked off 
for shearing with the wooden shearing template ; and 
here it may be said that all the larger plates are actually 
ordered about fin. less all round than’enough to make a 
butt joint, so that they have to come in considerably 
Jarger than ordered to need any shearing at all; thus a 
considerable saving can in this way be effected, as will 
be at once understood. 

The next operation is cutting to shape ; the fish-bellied 
sills are one of the heaviest items, and are sheared first at 
their ends in a small shear, and then longitudinally in a 
126in. gap shear placed at right angles to the other tool. 
Sketch plates are never ordered. The large pieces sheared 
from a fish-bellied sill are almost entirely cut up for gussets 
and bent plate connections, made purposely of the same 
thickness. 

Popping holes for punching is done by almost the least 
intelligent class of labour. It is in punching the various 
sections that the saving of time through working on 
large pieces in the straight becomes evident, for these 
plates, kc., can be put through the multiple punch instead 
of having to be punched, awkwardly enough, one hole at 
atime. Angles and channels are punched in pairs, back 
to back. No drilling machines are ever used except for 
countersinking. 

Shearing and punching being done, the next opera- 
tions are pressing and flanging, the sills again being 
the heaviest parts to be dealt with. They are from 18in. 
to 24in. deep by ,% or 3 thick, and are moulded in a 
2000-ton press, and in three lengths, with three pairs of 
dies under one press. The holes in the flanges can be 
calculated to come exact, but it is in such items as 
pressed end sills, where some holes are all but closed up, 
that no constancy is obtainable. Three-quarter inch studs 
in the female die are used as guides when the piece allows, 
otherwise butting guides at the edge are fas ee 

There are two kinds of pressed diaphragms now very 
largely used: first, as centre sill spacers, about 12in. by 
12in.; and secondly, as stiffeners between the centre and 
side sills, about 12in. by 4ft.6in. Both are trough shaped, 
the former being pressed in the bulldozer, and the latter 
in light vertical presses. The holes in their flanges are, 
however, always punched after bending, as the holes would 
be closed up too much to bolt in position for reaming. 
The outside corners of these diaphragms present a very 
ragged appearance, but are never sawn or ground level. 

When channels. have to be coped to go inside one 
another, instead of our method of milling to an exact 
fit, a tool called a coping punch is used. This tool 
at two operetions shears the flanges, and, at a third, cuts 
out the web to the contour of the receiving channel, 
ans jyin. all round for play. The results here’ are 
good. 

Taking as an example the case of a car being erected 
on its bogies, a word or two may here be said about the 
latter. The cast steel beam or “ bolster,” as it is called, 
is the most used under 40 and 50-tonners, though others, 
notably “ Pressed Steel,” “ Simplex,” and “‘Common-sense,” 
are often seen. Eight cast iron wheels with a }in. chill on 
the treads, and- weighing about 700lb. each for the 
capacities named, are the only kind of wheel used. They 
are pressed on to the axles. The standard for the 
journals of the latter is 8}in. by 7in., 4}in. by 8in., 5in. 
by 9in., and 5}in. by 10in., for 20, 30, 40, and 50-tonners 
respectively. An arch bar side framing for the bogies 
appears to be almost invariably used now-a-days. 

At the initial assembling tables side and end sheets are 
bolted to their splice plates, top side angles and side 
stakes—the latter usually pressed steel—and all manner 
of lesser parts have their connections and gussets riveted 
onto them. The first-named pieces are next swung over 
longitudinal pits, about 8ft. by 3ft., and running along the 
sides of the shop, say, for 250ft. Hung from light 
pheumatic cranes, which move vertically and horizontally 
with great ease, these heavy sides are riveted between 
stationary hydraulic gap riveters. Before riveting can 
be done here, or indeed anywhere, pairs of men with a 
pneumatic reamer have to go round and oftener gouge 
than ream the holes before a rivet can be inserted. The 
fits are to anyone used to British ways appalling, and the 
Writer ascribes it to, besides punching before bending, 
insufficient clamping of eee to template, and the whole- 
sale use of wooden templates whose sides warp and wear, 
and holes enlarge with use. 

_{t is the usual custom for car works to make their own 
tivets, four machines being needed for a 50-car-a-day 
—_, The railroads pay little attention to the quality of 

e steel used in the rivets, which seem very soft, and the 
Writer recognised in one source a rolling mill turning out 
iron only, 


In the beginning of the erection of the var—on two 





other bogie is pushed along to take the other end. Then the 
centre sill diaphragm spacers are inserted, and loosely 
bolted—to be riveted at the next stage—through the 
centre sills to the longer diaphragm running between the 
centre and side sills. The draught gear and coupler are 
here bolted into place. 

The car is now shoved along to another gang under the 
beginning of a light craneway, running about ten car 
lengths, and this gang rivets up the end sills and dia- 
phragms to the centre sills. The next stage is the 
flooring, and. here the U-shaped air-riveters are used a 
little, though not much can be done with them in 
erection, and hence the riveting is all done by pneumatic 
hand hammers. At the last two stages the visitors 
cannot but be impressed by the number of men massed 
on the car, almost concealing the steelwork. Forty-seven 
men is quite an average number working at once ona 
35ft. underframe. 

Moving along the track a length to where the overhead 
cranes have stacked up finished car sides and ends, a set 
of these is hoisted into place by the light pneumatic 
cranes, and it must be said that these heavy members fit 
on with wonderful ease. A glance along some of the car 
sides shows an occasionally badly buckled one, but all 
seem to finish wonderfully straight and stiff. 

The next three stages of manufacture are unimportant. 
Corner posts, air-brake brackets, steps, and other such 
requisites as are better done here are all more leisurely 
riveted up. The last stage is, however, an important one, 
viz., the cutting out and replacing rivets rejected by the 
inspectors. The reader will not need much persuading 
to believe that these rivets ought not to be allowed in the 
car. The car, on leaving the steel shop, is shunted into 
the paint shed, where it receives its air cylinder and 
auxiliary reservoir and their accessories; the former, which 
has been mostly 8in., is now often replaced by a 10in., and 
the 10in. reservoir by a 12in. The finished car is now 
oiled, twice painted, and then lettered, the latter entirely 
by means of stencilling, which looks and lasts well, and, 
the writer believes, would be a more practical method in 
England than hand lettering. 

As regards the class of men working in a shop of this 
kind, besides a few planers, turners, axle turners and 
template makers, they are practically all unskilled men 
and very unintelligent. It is questionable even if the 
majority of the trades mentioned are filled by men who 
ever spent a day at the work before the age of twenty- 
five, such is the latitude allowed. No union seems to 
operate at all here. 

Of the great unskilled who “ pop” holes, shear, punch, 
press, assemble and rivet, the majority are Poles, with 
Italians, Hungarians and Russians following in order, and 
u few Greeks, Arabs, Syrians, Lascars, and doubtfuls to 
complete the strange family. No days are too hot for 
them to work ten hours round oil furnaces, where more 
civilised men would give up, and no accidents are shock- 
ing enough to “lay the pit idle for the day.” 








THE CENTRAL HEATING AND ELECTRIC 
LIGHTING STATION AT DRESDEN. 
No, II.* 

Tue engines which at present furnish the power at the 
Centra] station are three in number, and by reason of the 
small floor space available and to allow room for another 
largeengine in case of developments, these are of the verti- 
cal type with two cylinders, compound, condensing, and 
direct-coupled to the dynamos. The two larger engines 
have cylinders 21 jin. and 34 Zin. bore by 314in. piston stroke, 
and run normally at 120 revolutions per minute and up 
to 384 maximum. With a steam pressure of 110 lb. 
initial pressure they develop 452 to 517 indicated horse- 
power. The smaller engine has cylinders 163in. and 264in. 
diameter, and runs at a normal speed of 160 revolutions 
up to 196 maximum, and at 110 1b. initial pressure 
develops from 238 to 264 indicated horse-power. The 
margin of power at present reserved for overloads is 
about 30 per cent. 

As the Central stands immediately at the back of the 
Opera and Picture Galleries an absolutely noiseless work- 
ing of the engines was a primary condition of the installa- 
tion, and consequently, instead of poppets and trip gears, 
plain slide valves were adopted, all the machines being 
fitted with the Saxon Engine Works’ special Rider valves 
on the high-pressure cylinders, and semi-balanced valves, 
having Trick steam channels or ports on the low-pressure 
cylinders. These engines were built at Chemnitz by the 
Siichsischen Maschinenfabrik. 

The electrical generators coupled to the shafts of the 
engines are of the shunt-wound direct-current type. Two 
of these, by the Electricitiits Werke Aktien Gesellschaft, 
formerly O. Kummer and Co., of Niedersedlitz-Dresden, 
are run at 120 revolutions and give, at normal speed, 
260 kilowatts or 350 kilowatts with overload. The smaller, 
by the Allgemeine Elektricitits Gesellschaft, of Berlin, is 
run at 160 revolutions and gives 130 kilowatts in normal 
working, and up to 175 kilowatts at maximum. All of 
these are not usually employed simultaneously, for it has 
been found by experience that to provide a suitable margin 
for overloading one of these units should always remain 
available as reserve, even with the plant working at 
full capacity, and just when, in fact, any part of a system 
is most susceptible to derangerrent. A battery of accu- 
mulators is provided, giving 163 kilowatts on a three hours’ 
discharge, and designed for raising the potential of the 
smaller unit to equality with that of the larger units. It 
serves also as a tension regulator in taking up sudden 
load variations in the circuits, while at times, when the 
demands are low, it can be used also as the principal 
source of supply. All circuits are three-wired, and for a 
tension of 2 X 110 volts; but in order to be able to use 
the same conductors in case of exceptional future 
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tension of 2 x 220 volts. For this purpose the battery 
of Tudor accumulators is arranged in two groups connected 
in parallel, and-which, if required, can be connected in 
series for the augmentation indicated. 

The battery’s capacity is equal to 2 x 1800 ampére- 
hours for a three hours’ discharge, or 2 x 1450 ampére- 
hours for a ten hours’ discharge. For the larger units 
two auxiliary dynamos are [provided, which permit 
either the charging of the battery through the same 
feeder conductors or the doubling of the tension of 
2 x 110 without recourse to the accumulators as pre- 
viously mentioned, and to which batteries the auxiliary 
machines serve as balancers. 

In addition, a tension divider of A.E.G. type has beer 
provided which can be operated in connection with any 
of the three prineipal machines. 

The smaller unit allows the charging direct of the 
accumulators which are installed in the State Opera 
House. This building and the Royal Palace are both 
connected to the Central by reserve conductors. Auto- 
matic equalisation of the tension throughout the system 
has been made as complete as possible by connecting up 
the principal feeder points by a circular-line conductor, 
so that differences of potential between two neighbouring 
points do not exceed, at most, 2 per cent. 

In feed circuits of short length resistances are inserted, 
so that it has been possible to maintain the tension 
throughout the system within admitted limits, and all 
from one distributing centre. 

The transmission wires of the system are all laid as 
much as possible (bare) in the subways along the wall 
opposite to the heating mains, and are carried as usual 
upon metal wall brackets provided with porcelain insula- 
tors. To avoid accidents the wires are closed off with 
wire netting reaching from floor to roof. These subways 
are lighted throughout by numerous incandescent lamps 
for purposes of inspection, &c. The central conductor is 
insulated throughout in asphalted, iron-reinforced, lead- 
cable; it is carried below floor level only at feeder points 
and at the Central Station. 

In leaving the distributing panel, at the Central 
Station, current is delivered to six feeding points, and 
thence by secondary circuits to the various light and 
power outlets. The main switchboard is placed very 
high—the operator’s platform being reached by an iron 
staircase of fifteen treads, at this elevation there being 
a better supervision of the working of all the machines. 
On the distributing board in the power hall there are, 
besides commutators, switches, and the various current- 
meters, a complete series of automatic safety devices for 
warning the operators of any accident in either the sub- 
way system or in. the various buildings supplied. The 
board in the adjoining heat-distributing room comprises 
similar safety arrangements, with telephones laid on to 
various parts of all the buildings heated; also long- 
distance thermometric indicator signals showing extreme 
ranges of temperature occurring in any part of the system 
and long-distance manometric signals, by means of which 
a number of pressure-gauges of Ménnich pattern, fitted 
at various points throughout the system, are so connected 
by telephone with tlie Central that the position of the 
gauge-needle can be learnt at any time by the station 
attendants through the medium of the different sounds 
produced. —. 

There are also optical and acoustic signals, which, in 
connection with floats and electrical contacts, fitted 
locally, indicate at once the smallest quantity of water 
that might enter the subways. 

From the generators the leads are also carried to a 
special switchboard reserved exclusively for the numerous 
motors used about the station, which is finely illuminated 
by arc and incandescent lamps. The power hall is 
equipped with a 10-ton overhead crane. ? 

The subways are rendered water-tight between high 
and low-level water marks by the following method of 
construction :—The floor consists of a 20in. thickness of 
beton covered first with a layer of hydraulic cement lin. 
thick, then with another of asphalt, and finally with a 
protective course of refractory bricks. As a further 
insurance against infiltrations, the floor is overlaid 
between the walls with an Sin. thickness of cement- 
beton and a course of bent tiles of fire-clay set 
in cement mortar. The walls are of ordinary brick 
kilned at high temperature and set in cement 
mortar. The vault consists of series of transverse 
arches abutting on I-section cross girders carried 
by the walls, this arrangement being intended to 
resist longitudinal movements, while the longitudinal 
extrados is of hog-back profile. The whole of the side 
walls and the crown are rendered absolutely impervious 
to water by means of a covering of hydraulic cement, 
which is enveloped in jute cloth to prevent slipping of 
the asphalt, of which several layers then follow, and 
which are, in turn, protected by a course of bricks set in 
lime mortar. These subways had been completed only 
a short time, when, in a succession of flood tides of the 
Elbe, the water reached the crown level of the subways, 
but during the whole period named no infiltration 
occurred, and this test of the imperviousness of the sub- 
ways was considered very satisfactory. In view, however, 
of every emergency the subways are provided with a 
number of electrically-driven portable centrifugal pumps. 

The two principal steam mains have an inside diameter 
at starting from the station of 216mm. Each of these 
mains is designed to suffice by itself for the entire heat 
transmission of the whole system, with an initial pressure 
of 6 kilos. per square centimetre, and with the outside 
temperature not lower than 5 deg. Cent.—9 deg. Fah.— 
below freezing. There is, in consequence, ample main 
capacity in this reserve. At lower temperatures the 
second main can be used simultaneously. Each main can 
also take steam at an initial pressure of 7} kilos. per 
square centimetre—100lb. per square inch—-and for 
phenomenal cold the aération could be suppresscd. 





Upon the almost perfect insulation of the pipes v.ry 
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much depended. They are clothed in layers of raw silk 
waste, with annular intervals between for air, according 
to the Pasquay system. The final outer wrapping is ot 
canvas, which is generally painted with a white ingre- 
dient and varnished, the heat penetrating it being 
scarcely perceptible to the hand. The requisite diameter 
of all the pipes in the various sections of the heating 
system was, determined according to the well-known 
formule of Fischer, and for the steam pressure to be 
carried by them Zeuner’s formule were employed. A 
minimum pressure of 2 kilos. per square centimetre at 
the remotest point in the system was reckoned as the 
drop limit during periods of the greatest passage of steam. 
There are no automotive regulators for the control of 
steam, since all buildings heated have regular attendants, 
who can promptly regulate the radiators or steam stoves 
and notify the Central as to requirements. 

Expansion joints in the whole of the pipes and mains 
have been very carefully avoided, but dilatation or con- 
traction is provided for by means of flat curves in the pipe 
lines, the subways being built expressly with a certain 
amount of zig-zag to permit of this. The deformation of 
the curved parts, due to temperature movement in the 
straight portions, is facilitated by the use of copper pipes 
in the bends. . The pipes rest on saddles supported by 
massive cast steel wall brackets. The mains are 
fixed at intervals of about 190ft. From the mains the 
steam-passes by branches into the distributor pipes of the 
various buildings at pressures varying from 15 |b. to 30 |b. 
—according to their position—and the returning condensa- 
tion water is conveyed into special recipients provided with 
water meters automatically registering the volume received, 
and from which it is easy to deduce the number of calories 
expended by the radiators in connection. The effective heat 
delivered through the mains—deduction being made for 
street losses—is estimated at 49 per cent. of the absolute 
calorie value of the fuel. Even with the employment of 
the best insulating systems known thermal losses in long- 


distance steam mains are unavoidable, and in this case the | 


losses have been found to amount to 4 per cent. and 
upwards, increasing as the consumption of steam decreases, 
until, with a minimum of steam passing through, the heat 
absorption by the pipes attains 10 per cent. 

The condensation water is drained back to the station 
by means of a copper pipe-line laid below the mains ona 
continuous incline throughout to avoid water-logging. 
This pipe is- also jacketed with @ non-conductor. 
maximum temperature of the water passed by this pipe is 


80 deg. Cent. (176 deg. Fah.), and it returns, as before | 


mentioned, to the boiler feed. But a number of the 


buildings heated are situated at a lower level than the | 
central, notably those lying between the Augustus and | 


Carola bridges, e.g., behind the Briihlschen Terrasse, or 


higher embankment, and for these automatic floating | 


pumps are provided to drive the condensation water up 


to tanks situated at street level, from which it is con- | 


veyed to a group of centralised reservoirs in the case- 
mates underneath the elevated embankment—Briihlschen 
Terrasse—whence the water enters, by gravity, the sub- 
way main drain pipe falling towards the Central. 

A special heating main is provided for the summer 
service of the Opera House, when the other buildings 
require no special heating. During the summer season, 
to reduce the chances of corrosion in the two principal 


steam mains, itis usual to keep them filled with boiled | 


warm water, to provide which one of the reservoirs, 
placed in a corner tower facing the Elbe, is installed with 
heating pipes from the engine condensers. The average 
number of heating days per year is 250. 

The heating hours are in general from 5.30 a.m. to 


10.30 p.m. During this time some of the buildings are | 
heated only at special intervals; the Opera House, for | 


instance, only needs to be warmed in the morning from 
9am. to 10 a.m., and in the evening from 6 p.m. to 
10 pm. The maximum output usually occurs between 
6 am. and 10 am. Between the hours of 10.30 p.m. 
and 11.30 p.m. the fires are banked until 5 a.m. or 
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6 a.m. next morning. The plant is designed to maintain, 
in all the buildings heated, an inside temperature of 
+ 20deg. Cent., with a temperature of — 20 deg. Cent. 
prevailing outside, the total elevation being 40 deg. Cent. 
(104 deg. Fah.). An inside temperature during winter of 
18 deg. Cent. to 20 deg. Cent. (68 deg. Fah.) is adhered to 
as the standard—which appears a high temperature when 
it is remembered that with an outside temperature any- 
where above 44 deg. Fah. the least robust constitution 
does not need artificial heat, and which, if introduced 
with an outside temperature prevailing above 54 deg. 
Cent., becomes enfeebling. In fact, 54 deg. Cent. is 
generally sufficient with an outside’ temperature at 
freezing point; and 60 deg. is ample with 5 deg. to 10 deg. 
of frost. But high or excessive heating is the general rule 
on the Continent, both for buildings and railway carriages. 
The same practice prevails in the United States, where 
the demand for heat by Central Station customers is 
70 deg. Fah. to 72 deg. Fah as a standard temperature— 
which is often exceeded—and where it is usual to estimate 
plants for — 20deg. Fah., and reckon 40 to 50 per cent. of 
this as the average for the whole heating season. The 
high temperatures for heating, so prevalent, are to some 
extent explained by the fact that the efficiency obtained 
is relatively greater when the plant is being worked near 
to its full capacity. In fact, when the radiators in a 
building are adjusted to pass steam rather in excess of 
actual needs, the loss by condensation due to a downward 
drop of temperature is less than when they are set to 
throw off only a moderate heat. A variation of 30 per 
cent. in the outside temperature may, in the first cage, 
| only cause a variation of 12 per cent. in the amount of 
| condensation water ; butin the latter case, of low setting, 
| the condensation may be 10 per cent. greater, or a total 
| of 22 per’cent. for the temperature variation named. 
At Dresden, where losses from such causes are unlikely 
to occur with the perfect organisation of the system, as 
already related, each hundred litres of condensation 


| pfennigs (= 5°4 pence). The average temperature for 
| that year—1902—is not available. 
| that the heating cost must vary very much according to 
| the severity of the cold outside, and to the frequency of 
| the temperature variations. As a whole the ruling 


ticular advantages being attributable to the practice cf 
superheating, the arrangement of the subways, the mains, 
and their accessories. 

For facilities in making observations during the winter 
season, special acknowledgments are due to Mr. Traut- 
mann, of the Finance Ministry—under which department 
the management of the Central Station is placed—and it 
may be useful to mention here the fact that the regula- 
tions forbid the entrance of visitors except during the 
summer months. 








THE NEW YORK RAPID TRANSIT RAILWAY 
No, I. 


Tue New York Rapid Transit Railway is primarily 
intended to afford transportation from end to end of Man- 
hattan Island, on which New York city is built. The 
island is about 15 miles long, and has an average width of 
two miles, and a population of nearly 2,000,000 people, a 
large proportion of whom live in the middle and upper 
end of the island. These inhabitants, and more than 
2,000,000 more within a radius of 20 miles, have a large 
part. of their business interests in the intensely con- 
gested southern end of the island, at the extremity of 
which are scores of offices and commercial buildings from 
ten to thirty stories high, many of which have 2000 daily 
occupants each. These conditions have developed a 
system of parallel lines of elevated and surface tracks fcr 


water (22 gallons) cost, in the first year of service, 45 | 


But it is obvious | 


| climatic conditions of Dresden tend to an economical | 


working of the plant, for there the climate, although not a 
warm one, may be termed fairly equable, and is not to 
be classed with continental climates prevailing far away 
in the south in countries, bordering the Mediterranean, 
| which, when not enveloped in fogs quite as muchas every- 
where else, are subject to extreme differences of heat and 
of severe cold all in the course of one day—i.e., between 
| noonday and sunset, and as measurable simultaneously 
upon opposite sides of a same street—in sum, climates of 
transitions, exceedingly uncertain and illusive. In 
Dresden the diurnal and annual temperature alternations 
are not excessive, and the meteorological changes are 


usually gradual] and durable, and therefore well suited for the | 


scope of Central Station heating with economical results. 
In the month of December, during the first year of the 
station’s service, the coal consumption was 1,276,760 kilos., 
generating 3677 million calories, and the average cost 


for each 100,000 calories supplied was 29°3 pfennigs | 


(3°5d.) as compared with the cost of 65 or 75 pfennigs 
with localised central heating installations, and of 70 or 
80 pfennigs with ordinary methods of heating rooms 
by means of slow-combustion apartment stoves, 
which consume in mid-winter 100 lignite briquettes, 
costing in retail 70 to 80 pfennigs,:in eight days, or 
132 hours of absolute heating. Notwithstanding the 


there is a notable loss of calorific power by the chimney, 
|for the average heat obtained from the quantity of 
| briquettes named is much less than’that supplied by the 
Central Station to the public buildings. 

| Practically, as well as financially, the whole plant and 
‘its disposition have proved an unqualified success, par- 


great economy of these stoves, burning poor fuel, | 
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electric cars, carrying over a thousand million passengers 
lengthwise of the island per annum. Not much more 
street room is available for the extension of this system, 
and it is already so congested and slow that it has limited 
the extent of the suburban residence district and impedes 
| business, besides seriously impairing public health and 
| comfort. 

In 1894 a Rapid Transit Commission was created, and 
| has planned a system of parallel. longitudinal railway 
lines chiefly below the surface of the ground in the 
| congested districts, and on steel viaducts in the more 
open districts. All of the lines have from two to four 
tracks, are arranged for both local and express trains, 
and are intended eventually to form part of a system 
traversing the other boroughs of Greater New York. 
At present about 28 miles of multiple tracks are nearly cr 
quite completed, and much of the scheme is now in 
| operation, running trains day and —_ at intervals of 
| from two to ten minutes, many of which are already badly 
| crowded. The contract price of this construction is about 
| 45,000,000 dols,, roughly £9,000,000, but as the con- 
| tractor has also to equip and operate it, and has built » 
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(For description see page 354) 
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150,000 horse-power central power station at a cost of 
over 7,000,000 dols., the actual cost has been probably 
about 80,000,000 dols., say £16,000,000. ; 

The subway has been made as shallow’as possible, with 
the roof in many places less than 10ft. below the surface 
of the street, but depressed 100ft. or more in some places 
to maintain the grade. Stations are on both sides of, 
and between, the tracks, and are about } mile apart, 
The viaduct is of the American elevated railroad ‘ype, 
with plate girder spans and vertical steel columns. The 
subway, except in submarine tunnel, is either of concrete 
arch, reinforced slab concrete, or concrete and beam con- 
struction, the latter being the mostcommon. The typical 
concrete beam construction is rectangularin cross section, 
with transverse steel bents 5ft. apart, which consist of 
continous I-roof beams supported on vertical columns 
between the tracks and in the over walls. The roof and 
side wall arches, and the flat floor, are of solid concrete, 
in which the steel work is embedded. 

Nearly everywhere the subway is built on the centre 
line ofthe street, and in the position formerly occupied 
by sewers, gas, water and electric mains, which were 
universally replaced without interrupting their service. 
Many of the streets were crowded until late at night 
with all kinds of traffic and from two to four lines of 
electric car tracks. The foundations of many buildings, 
some of them of great height and weight, were under- 
mined and endangered, and the. excavation was made in 
all kinds of soil and rock, including quicksand and 
subterranean streams. 

Operations were commenced by making a special map 
of all sewers affected by the construction and building 
new ones to replace all those intercepted. This involved 
13 miles of new and three miles of rebuilt sewers of all types, 
and of from lft. to 21ft. in diameter, at a cost of about 
3,000,000 dols. Most of the main sewers intersect the 
subway at right angles; on the outfall side these were 
not disturbed, but on the other side their ends were 
closed at the subway, and connected to new sewers 
parallel to the subway, which extended for some distance 
parallel to the subway, until an opportunity and gradient 
were found to cross above or below it to a new or old 
outfall. 

The crossings were sometimes made with a drop man- 
hole and regular section of sewer, sometimes with an 
inverted syphon, and sometimes, where headroom was 
limited, with several iron pipes~of reduced diameter to 
connect to chambers on each side of the subway. These 
were all built before the subway, but the parallel lines 
were generally built simultaneously with the subway, the 
original line being usually replaced by a new sewer on 
éach outside wall of the subway. The large sewers were 
built of brick, and many of the smaller ones of mono- 
lithie concrete, which was considered preferable; but was 
objected to by the labour organisations. Gas, water, and 
electric mains were usually suspended from the cross 
timbers of the excavation and were moved as necessary, 
but seldom replaced. 

The design of the subway structure was such as to 
facilitate its construction in longitudinal or transverse 
sections of any convenient size or arrangement, and was 
a comparatively simple matter. Usually divided for con- 
venience into five successive operations—building  ficors, 
erecting steel frame columns aad beams, building con- 
crete walls, building concrete roof, and waterproofing, 
the principal difficulties were found in making the 
excavation and in maintaining the street traffic with the 
least possib]« interruption. 

A noticeable characteristic of the work throughout was 
the substitution of power for hand labour wherever pos- 
sible, and the use of improved plant and labour-saving 
devices. Sections of a mile or less were awarded to 
different contractors, nearly all of whom established 
central power plants and distributed steam, electricity, or 
pneumatic pressure—usually the latter—along the line to 
operate different machines of their equipment. Eight 
steam plants, with about 500 horse-power boiler capacity 
in each, were installed on about 12 miles of the line to 
compress air, which was delivered ‘along the~line at 
1001b. pressure, and used to operate pumps, hoisting 
engines, rock drills, cableways, hammers, drills, and other 
hand tools. Steam engines, steam drills, and steam pumps 
were chiefly used in isolated positions. Electric machinery 
was not extensively installed. 

- Where the lowest-required -level was not more than 
about 40ft. below the surface of the street, excavation was 
usually made in open trench or covered trench, or with a 
narrow open trench, which was widened by undercutting 
on one or both sides. Rock was drilled by steam and 
pneumatic machines, and blasted with dynamite. Earth 
was dug by pick and shovel, and the spoil was usually 
loaded by hand in 1 cubic yard steel-buckets and hoisted 
by steam derricks, or was loaded into cars and run on 
narrow-gauge tracks in the bottom of the trench to the 
hoists. Nearly all of it was drawn away by teams, the 
wagons often being loaded by-shoots. from overhead 
storage bins. ‘In one place a steam shovel was used in 
the trench, and the spoil delivered»to-cars drawn by a 
regular locomotive. In several cases the spoil and mate- 
rials were handled by longitudinal aérial cableways, 
200ft. to 300ft. long, which were moved forward as the 
successive sections of the work were finished. In other 
cases stationary and travelling steam derricks, usually of 
5 tons capacity, with 40ft. booms, were erected on the 
sides of the trench. In one case, where the earth was 
partly excavated by tunnelling methods, the spoil from 
the headings was delivered to a belt conveyor on the 
centre line and carried back to cars in the bottom of the 
excavation, which transferred it to a hoist where it was 
loaded on railway cars on surface tracks. In some places 
the paving was temporarily replaced by planks; in other 
places the paving and a thin layer of earth was left 
undisturbed, and was supported by timbering while 
excavation was made to within 2ft. or 3ft. of the surface. 

In many cases transverse wooden needle beams about 
5ft. apart were first inserted under the street car tracks 
and trolly conduits, and supported on vertical wooden 





shores, replaced by longer and longer ones as the depth 
of the excavation increased. In other cases the needle 
beams were suspended from very. deep longitudinal 
I-beams supported on trestle bents. 

On Upper Broadway a full depth trench was first dug 
between the two surface tracks above the four-track sub- 
way, and adjacent to it a 50ft. bridge-truss was set on each 
side of each track, with the ends on the solid ground. 
Needle beams were inserted under the tracks and 
suspended from the stiff lower chords of the trusses, and 
the latter were undermined by transverse excavation from 
the bottom of the centre trench. Timber towers were 
built to support the forward ends of the trusses, vertical 
shores were set up on the bottom of the trench to 
support the needle beams, which were then disconnected 
from the trusses, The trusses were then lifted a few inches 
and suspended from a car between them on the surface 
track, moved forward their own length, and seated with 
their forward ends on solid ground and their rear ends on 
the towers in the trench and another section of excavation 
made, and so on. The trusses were usually moved at 
night, so that the street car traffic was unobstructed. 

On Lower Broadway, where there is very heavy traffic 
and two lines of street cars, the subway occupies nearly 
the full width of the street between sidewalk vauits, and 
was built without any obstruction to the street or evidence 
of work except that three elevated platforms spanned the 
street and supported derricks for hoisting the spoil and 
bins for storing it and shooting it at night into wagons in 
the street. Commencing at the platforms, the pavement 
was replaced at night by successive small sections of 
plank floor with beams and girders laid on the bottom 
of shallow trenches. A very small shaft, 10ft. deep, 
was sunk at the kerb near each platform, and from it 
the earth was excavated under the planking and hoisted 
by the overhead derricks. The platform girders were 
blocked and shored up as undermined, and afterwards 
pits were dug and sheeted and posts set in them to 
carry the ends of the girders. The surface tracks 
were carried by needle beams suspended from the 
longitudinal centre girders. The lower part of the ex- 
cavation was completed at leisure, and the full-width 
subway structure was built, masonry piers being built on 
its roof to carry the surface tracks, and the space 
around the piers backfilled and repaved. Two large gas 
mains were encountered, and to avoid danger of their 
leakage-and the formation of an explosive atmosphere in 
the confined space, they were temporarily elevated on 
trestles above the pathways—see page 355. 

On pages 354 and 355 is a series of engravings illus- 
trating the particular portion of the undertaking referred 
to in this article. Our readers will have no difficulty in 
understanding these with the aid of their titles. 
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SHEFFIELD MEETING, 1905. 

On Tuesday afternoon, the 25th ult., a large party of the 
members visited the works of the Sheepbridge Coal and 
Iron Co., Limited, at Chesterfield. Here there are six 
open top blast furnaces of moderate size, 52ft. high with 
a 17ft. bosh, and one double bell furnace, 70fé. high, of a 
quite modern type. The six small furnaces are charged by 
means of two water-balance lifts for barrow filling, but 
the large furnace is automatically charged by a double 
incline and tilting skips. In the engine-house at the 
furnace foot, whence the inclines are worked, a half size 
section of the furnace top is laid out, the parts bing 
movable and attached to the corresponding parts of the 
actual furnace, so that the condition of the top is visible 
to the operator at any moment. The stoves, seven in 
number, are of the Cowper and Whitwell type, 7Oft. 
high by 22ft. diameter, The temperature of the blast is 
taken by a Roberts-Austen pyrometer, and is 1350 deg. 
Fah. for the large furnace and 1200 deg. for the smaller 
furnaces. The blast is supplied by two condensing beam 
engines by Boulton and Watt, two by the Lilleshall Com- 
pany, and a vertical engine by the Tees Side Company. 
The pressure for the smaller furnaces is 6]b., but the new 
furnace is separately blown at 101b. The steam for the 
furnaces is generated in gas-fired Lancashire boilers. 

The ores and fuel used are lias and oolitic from the 
companies’ own mines,and Derbyshire Top hard coal and 
Derbyshire and South Yorkshire coke. There are 100 
beehive coke ovens, and two calcining kilns of 240 cubic 
yards capacity. The output of pig is from 60,000 to 
70,000 tons per annum. 

The rolling mills include a 20in., a 12in., and a 10in. 
train and a 20in. forge train, and turn out flats up to 
8in. by }in.; squares up to 4}in.; 6in. rounds; 4}in. by 
4}in. angles, and 6in. by 3in. tees in both iron and steel. 
Small rails up to 28lb. per yard are also rolled. The 
output is about 24,000 tons per ‘annum. Where | are 
twenty paddling furnaces and three steam hammers, two 
of. 4 and one of 2} tons. ~~ _- 4 = 

A part of the works which was found especially inter- 
esting was the pipe foundry, laid out apomefodern lines. 
The pipe moulds are placed vertically*in a circle round 
a central crane. There are three separate shops, each 
provided with its own core ovens and cupola, and pipes 
from 1}in. to 48in. diameter are turned out. _ Instead of a 
hay rope, a material made from wood fibre, and known as 
corite, is used for the cores. It is stated to have many 
advantages over hay. Besides these pipe foundries, there 
are others devoted to general work up to 50 tons weight, 
colliery tubbing, tunnel lining plates, columns, girders, 
spur wheels, cylinders, &c., being cast here. In all, the 
foundries are capable of turning out about 30,000 tons 
per annum. 

On Thursday morning the works of Thos. Firth and 
Sons, Limited, and John Brown, Limited, were visited, 
and an attractive programme followed. It began with 
the teeming of a two-ton ingot. from eighty crucibles, a 
sight which those who had not been privileged to ree 
such a large cast before are not likely to forget. The 
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Siemens furnaces were then inspected and a 45-ton ; 
was cast. In John Brown rhe Co.'s tage 
were then entered, the admirable plant for makin ps 
rugated flues attracted considerable attention, the ele aa 
method of weldiug by heating locally with a powerful 
blowpipe flame and slicing the heated place a few i. 
sideways under the welding hammers being watched 
with much interest. In the Krupp and Harvey armour 
plate shops the hardening of a large armour plate was 
witnessed. The plate was first seen in the furnace a 
the position of the pyrometer balls under a ‘little 
hemisphere of sand observed. The pyrometer was then 
removed, and the temperature having been taken, the 
plate was drawn out on its truck, taken up quickly by a 
travelling crane, and conveyed swiftly to the far end of 
the shop, where it was slid under the shower.bath. It 
is said that a matter of five degrees of temperature ma, 
make a difference in the quality of the plate. Crosses 
back to Thos. Firth and Sons’ works, the 3000-toe 
hydraulic press was watched forging a 36-ton ingot for 
propeller shafting, whilst the 2000-ton press was at 
work on a 9°2 gun tube. The large steam hammers 
were also seen in operation. A very neat turning 
gear is fitted to several of these hammers. The 
chain supporting the forging passes over a large 
ratchet wheel hung some distance in front of the 
hammer; above the wheel is an hydraulic cylinder 
of which the piston-rod has a rack cut on each side gearing 
with two quadrants. As the piston-rod descends one 
quadrant rotates the wheel and gives a partial rotation 
to the forging, and as it ascends the other repeats the 
motion. The action of the cylinder is controlled by an 
operator placed in a convenient position to see the work, 
This simple device acted to perfection, 

In the machine shop an exhibit which attracted much 
attention was a hollow forged screw shaft for H.M.S, 
Minotaur. It was 75ft. 10in. long, 23}in. diameter out. 
side, and the bore varied between 9in. and 164in. The 
crank shafts are also being made at Firth’s. The 
diameter of the journals are 20jin., and the stroke 4sin, 
A 103 hole is bored through the shafts. The thrust 
shafts are 30in. over the collars and 36in. over the flanges, 

An excellent luncheon was then served in the crucible 
steel export warehouse. 

In the afternoon a couple of hours were spent in the 
River Don Works of Vickers, Sons and Maxim, where the 
manufacture of guns in all conditions~was witnessed, 
Needless to say, the time was altogether too short to 
receive anything clearly but an impression of the 
magnificent proportions of the shops, where about 5000 
men are employed in busy times. 

In addition to those more colossal enterprises, we 
took the opportunity of glancing at several of the 
other works thrown open to the members of the Iron and 
Steel Institute. In the neighbourhood of Hadfield’s Hast 
Hecla Works are those of Messrs. Edgar Allen and Co., 
Limited, and of Messrs. William Cooke and Co., Limited. 
The latter firm were busy producing excellent material 
in a fine old puddle forge, and making horseshoes in a 
smithy where machines of different types were busily 
engaged. They were also producing bial class bars and 
rolling sections for motor tires; it was quite interesting 
to see the large number of patterns of these sections that 
have been devised by inventors, and worried out at these 
works into a tangible form. To meet this sort of work 
and other rolling work the firm have a modern electrically 
driven roll-turning shop. They also have a wire rope 
works, and were engaged on sundry smaller work and on 
the large reels on 3800 yards of 1}in. rope for a colliery; 
this department is undergoing extension. The attractive 
feature, however, was the wire-rod mill, constructed by 
the Brightsides Foundry Company, of Sheffield, about a 
year and a-half ago, to replace one of an antiquated type. 
There are seven finishing, one roughing, and one cogging 
stands of rolls; 1201b. billets made nineteen passes, the 
final ones involving very expeditious looping. The 
billets are heated in a new form of Siemens gas-fired 
furnace, and the mil) is driven by a set of engines 
built -by Messrs: Marshall; Sons and Co., of (iains- 
borough. These consist of a pair of coupled tandem com- 
pound condensing engines, 1200 horse-power, with high- 
pressure cylinders 16in. and low-pressure cylinders 2sin. 
diameter, 42in. stroke. The high and low-pressure cylinders 
are fitted with double-beat steam and exhavst valves, and 
the cut-off is regulated by Marshall’s patent automatic 
expansion gear. The fly-wheel is 17ft. 6in. in diameter, 
grooved for thirty-two ropes ljin. diameter. This wheel 
transmits the power direct to pulleys on the finishing and 
roughing mill shafts, the cogging mill being driven by a 
pulley from the roughing shaft. The condensing plant 
comprises three Eiwards-type vertical air-pumps with 
jet condenser fitted with a cone spray and accessories. 

Messrs. Edgar Allen and Co., Limited, were engaged on 
a great diversity of work in the main foundry. They were 
melting by the Tropenas process and making parts for 
motor cars, locomotives, wheel centres, also complete 
wheels, and had a fine oven for drying moulds, &c. It 


is served by a great trolley, on which an entire day's 


work can be piled up and run in for drying. Another 
foundry is devoted: to tramway points and crossing 
work, and we realised that the diversity of patterns had 
not been exhausted at Hadfield’s. Some pipe casting 
for high-pressure steam work was also in hand; and 
a great business was going on in file making, both 
by machinery and hand, and in saw making, one saw—a 
diamond saw—was 11ft. in diameter, and worth £300. A 
pretty piece of work was the production of buffers from 
weldable cast steel, the finished buffer being a combined 
cast and forged piece of work; motor parts and other 
articles from non-magnetic manganese steel, and stamp 
batteries for mine work were also being produced. 
For their tramway work the firm have taken severa 
acres of land adjoining Hadfield’s, and there they 
have erected fitting shops for points and crossings, 
and the castings are brought here from the moulding 
shop to be dressed and fitted, while the uncovered 
area serves for laying out. This firm adds the manu- 
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facture of twist drills, &c. Electricity is freely adopted | one shaft is no less than 186ft. Jong. Thus order and | smaller engines drives two dynamos, while the large engines 
ac each drive a single large dynamo. These large dynamos are 


throughout the works. Messrs. G. and J. Hall, how- 
ever, specialise in tool work. The Hereford-street 
works may be regarded as a model of the old type of 
Sheftield works. They make mainly engineers’ tools, 
and have their compact little works laid out for the 

urpose. On the ground level, ranged round a quadrangle, 
are the shops for the ps poten of material, and the 
heavier operations, such as crucible steel melting, blank 
casting, forging, and anuealing, and the power-house. The 
floors of the surrounding buildings are occupied by the 
different departments for stocks and dies, for spanners 
and ratchets, for wrenches, for taps, for drills and bits, &c. 
In these shops are a fine lot of machine tools, many of 
foreign origin, but most of them made at the works ; here 
no machine does more than one operation, and each tool 
ig made separately, and, when consisting of many parts, 
each part is made exactly to suit the other parts, the final 
finishing and fitting being done by hand; and an inspec- 
tion of the work in the store-room showed what excellent 
results are obtained by this system of working. 

Messrs. Samuel Osborn and Co., who occupy the 
castellated building so conspicuous from the Victoria 
Station approach, are the makers and advocates of 
Mushet steel, as well as of other brands of tool steel. 
They have melting furnaces and rolling mills. An 
interesting feature about the rolling mills is that they are 
run by old steam engines, and with good results too, But 
in other departments are modern gas engines, with producer 
plant on the spot, and an electrical control for working the 
various electrically drivenappliances. AtClyde Works the 
firm have a 200 horse-power Tangye three-cylinder gas 
engine, and a 70 horse-power horizontal Tangye engine, 
whilst at Rutland Works they have another 200 horse- 
power three-cylinder vertical Tangye gas engine in course 
of erection, and a 80 horse-power horizontal gas engine by 
Fielding and Platt. Their twist drill and milling cutters 
shop is new, and was furnished with fine plant and 
testing machine. We saw a drill penetrate a block of 
cast iron at the rate of 17in.a minute. Railway wagon, 
locomotive, and carriage laminated springs were also 
being made. At Rutland Works the moulding shop and 
foundry are installed with two 10-ton and one 5-ton 
Siemens furnaces, and were busy on dynamo castings, 
gear wheels, rolling mill plant, gold mill parts, mine tram 
wheels and axles, buffer boxes, &c.; with all tools motor- 
driven, and an excellent pattern shop. At another works 
we did not visit files are made. There seemed little doubt 
that the special steels are a very important branch of 
the firm's manufactures, and the stored specimens 
showed the nice finish these steels will take. 

Messrs. Brown Bayley’s Steel Works, Limited, have 
an interesting steel works. The Bessemer plant is 
ordinary, but the Siemens-Martin plant includes circular 
hearth furnaces in which the distribution of heat was 
very good. Steel for hammers, files, springs, saws, and 
edge tools, and manufacture tires, axles, springs, billets, 
bars, rods, and pipings are made here. The rolling 
mill is striking from its spaciousness and convenience, 
and the shop for laminated springs, with its extensive 
array of benches and tanks and no sign of machinery, is 
an impressive sight. The coiling of helical, conical, 
volute, and spiral springs was watched with interest and 
executed with dexterity, and other operations of a usual 
character were in progress, and the mechanical equip- 
ment was well up to date, take it all round. 

Messrs. Davy Brothers, Limited, in their gloomy old 
works, which by-the-by are undergoing renovation and 
enlargement, were busy on their Titanic work, as well as 
boiler making. Here was a great big 15,000 horse-power 
rolling mill engine being erected; there a great pinion 
belonging to it; here a great cylindrical mass being 
polished—it was the roller for 750-ton mixer, one of the 
runners of which was stretching along the floor, half 
across the shop. There were to be seen forging presses 
of the Crewe and Davy type; and of the steam intensifier 
type, under Holmes and Davy patents, which in appear- 
ance compared very well with some we saw recently at 
work abroad. The machinery and tackle for handling 
this large work is also being overhauled and replaced 
where required by newer patterns. That much of this 
work has already been done was evident from the many 
modern tools in use. Electricity is about to be more 
extensively resorted to as well. 

The visit to Messrs. Hawksley and Wild was an agree- 
able one, the work is so carefully planned and so 
systematically carried out. The plates arrive at one end 
of the shop and follow regularly through the different 
departments, always progressing along the shop until the 
finished boiler is loaded in the special trolley at the far 
end. The part that strikes the visitor on entering is the 
cleanliness and tidiness of the works. The steel structural 
work is nicely painted, the windows, of which there are 
many, are bright and clean, and the floor is destitute of 
litter. The works are replete with fine boring, planing, 
riveting, and other tools and appliances for boiler work. 
The planing machine can plane a 30ft. plate at a stroke. 
The hydraulic riveters can put up to 80 tons pressure on 
the rivets. But a speciality of the works is the flanging 
department, and the firm have a fine selection of costly 
flanging blocks, which they can afford to store, as they 
do this work for other firms. The flanging press and 
hydraulic crane can deal with any plate up to 11ft. in 
diameter in one heat. The interior of the heating fur- 
nace measures 14ft. by 12ft., and it is specially con- 
structed to give a uniform temperature throughout. For 
the hydraulic power there is a 150 horse-power horizontal 
engine. The accumulator has a 20ft. stroke and floating 

Weight of 80 tons, and the pressure at the accumulator is 
1500 Ib. te 16001b. per square inch, whilst the air com- 
pressor is controlled by a valve actuated from the service 
Pipe, so that it only compresses as required; whilst 
an automatic steam recorder is used to keep account 
of the performance of the engines throughout the year. 
The firm favour the use of square shafting for power 
transmission, but to avoid any trouble with joints the 
-engths are welded together so as to form one piece, and 





system rule here in every department. 

Turning now to lighter work, Messrs. Thomas Turner and 
Co., Suffolk Works, are typical of the old style of works 
undergoing change, and here may be seen the old and 
modern modes of production of knives and forks, and spoons, 
and plates, and files, and other things. Whilst Messrs. 
Harrison Bros. and Howson have a completely modern 
works, covering three-quarters of an acre of ground, and 
with 65,000 square feet of floor space. The form of the 
building is a double quadrangle, with the engine-house in 
one of the open spaces. The 4oors are divided up into 
rooms for different kinds of work, with windows all along 
each side to ensure good light and ventilation. The 
dusty and dirty operations are relegated to a special 
corner, so as not to interfere with other workers. 
All the machinery in the shops is driven, and the premises 
lighted throughout, by electricity, the power being gener- 
ated by a large dynamo of 110 horse-power, driven direct 
from the engine by cotton ropes; in addition there is a 
combined engine and dynamo which can te used for 
lighting when the larger engine is not running, or when 
the motors are absorbing all the power from the main 
dynamo. The engine is a high-pressure horizontal Corliss 
with 20in. cylinder, 42in. stroke, and works at 100 lb. 
pressure; it is also by Marshalls, of Gainsborough. 
The steam is taken from Lancashire boilers, with 
Green's economisers, and Royle’s heater fitted with Row’s 
patent tubes. The engine is fitted with a pulley, 
17ft. 6in. in diameter, weighing 15 tons, grooved for 
twelve l1jin. ropes, six of which drive direct the 
machinery for three heavy grinding mills, a fourth 
mill being driven by electric motor; this is the first 
mill in the country to be driven by electricity. 
Two of the mills are fitted with seventeen heavy grinding 
troughs, and two with twelve troughs of medium size. 
The firm makes cutlery, spoons, forks, silver and electro- 
plate, hollow-ware, «c., and the machinery includes 
melting furnaces, rolling mills, stamps, cutting out 
machines, electro-plating apparatus, &c. This gives a 
very good idea of the power required at a good-sized 
modern works of this description. 

At Messrs. John Bedford and Sons’ “ Lion” Works a 
good deal of modernisation has been introduced into file 
making, shovel and spade making, and into edge tool 
forging and grinding. They can turn out at least two 
thousand dozen files a week, and 10,000 spades, shovels, 
&c., a month, although they are by no means the largest 
works of the kind in Sheffield. They also make hammers, 
picks, and blacksmiths’ tools, but one of the things 
they pride themselves on particularly is their tool steel. 
They have produced the “ Wolfram,” the “ Irresistible,” 
and the “Grand Vitesse.” One of the specialities, how- 
ever, is the tool steel, in combination with soft iron. 
This metal is used for the protection of machine knives 
to be worked at high speed, as, for instance, in cloth 
cutting, wood planing, and moulding, and similar pro- 
cesses. In some cases the tool steel which is intended 
to form the cutting edge of the blade is encased in the 
centre of the bar, in others it occupies one side of the 
bar, but ii can be produced in any desired form. One 
great advantage of it is that in case of fracture of the 
steel during working, those around enjoy absolute 
immunity from any danger from flying fragments. 








NEW POWER STATION AT HANDSWORTH 





At Handsworth, near Birmingham, immediately adjoining 
the Soho-road Railway Station of the London and North- 
Western Railway Company, the Urban District Council of 
Handsworth have, at a cost of some £50,000, erected a hand- 
some new electric light and power station, which was 
officially opened on Monday last. The site of the new 
station was formerly part of the estate upon which stood 
the famous old Soho Foundry, which estate was purchased 
from a member of the Boulton family. 

The engineering work has been placed in the able hands of 
Sir Alexander B. W Kennedy and his partner, Mr. Bernard M 
Jenkin, who entrusted the design of the generating station 
to Messrs. Henman and Cooper, architects, of Birmingham. 
The site, in the Piers-road, is a central one, with sufficient area 
to provide for both present and future needs, and the station 
has its own siding connected with the adjoining railway near 
Soho-road Station, so that coal can be conveyed and delivered 
by rail straight into the bunkers in front of the boilers. The 
slope of the ground has been conveniently taken advantage of 
by placing these bunkers and boilers on the lower level, and 
the building has been arranged with a temporary end so that 
it can be extended eastward as may be needed. The present 
provision is for three boilers, the heated gases from which pass 
through economisers into the stack. Next tothe boiler-house 
is the engine-room with an initial size of 72ft. by 39ft. The 
remainder of the lower floor is occupied by the pump room, 
stores, men’s room, battery room and engineer’s offices, while 
an upper floor provides space for the meter room, drawing- 
office, bath and lavatories, sample rooms, and committee 
room. The building has been kept simple in character, and 
depends for its architectural effect externally upon the general 
grouping. The exterior is pleasing, the louvred gables 
of the boiler-house being surmounted by the higher roof of 
the engine-house, having its termination in the two ventila- 
ting turrets, the whole being dominated by the tall chimney 
shaft. Red brick and Portland stone are used as facing 
materials. The contractors for the buildings were Messrs. 
Whitehouse and Company, of Monument-road, Birmingham. 
The three boilers which have so far been installed are of the 
water-tube type, and have been made by the Stirling Boiler 
Company, Limited, of Motherwell. Each boiler has a grate 
area of 31 square feet, and is capable of evaporating 6600 lb. 
of water per hour at a pressure of 200lb. per square inch. 
The boilers are fitted with superheaters. There is room in 
the present boiler-house for four more similar boilers, or 
seven in all. 

The engine-room is now of sufficient size to contain some 
1700 horse-power of machinery. At present there are four 
vertical high-speed engines, built by Messrs, Belliss and 
Morcom, of Birmingham. Twooftheenginesare of 150 horse- 
power each, and two of 200 horse-power each. Tach of the 





compound wound, and will supply electric energy for tram- 
ways as well as for lighting. The dynamos have been made 
by the General Electric Company, Limited, of Witton, who 
had the contract for both engines and dynamos, 

The switchboard has been manufactured by Messrs. 
Ferranti, of Hollinwood, to the design of the consulting 
engineers. The total length of the board is 21ft.; it contains 
four dynamo panels, one for each of the large dynamos and 
one for each pair of small dynamos. There are also four 
panels for instruments and switches required in connection 
with the storage battery, and in connection with the small 
‘* boosters,”” or motor-driven dynamos—made by Messrs. 
Newton, Limited, of Taunton—used for charging or discharg- 
ing the battery. There is in addition a blank panel, on which 
will be fitted the instruments required by the Board of Trade 
when the tramways are supplied, and, finally, at the extreme 
left-hand end of the board there arethe feeder panels. Meters for 
recording the total electrical output of the dynamosand battery 
arearranged against the wall at the back of themainswitchboard. 
The connections between the dynamos and switchboard and 
between the switchboard and the end of the tunnel under 
the battery room to the outside of the building are almost 
entirely of bare copper rod, supported by porcelain insulators 
from iron framework. The fire risk is thus reduced to a 
minimum, as there is an entire absence of inflammable 
material about the switchboard. The contract for the whole 
of the steam, exhaust, feed, and drain pipes, together with the 
boiler feed pumps, a feed heater and economiser, has been 
carried out by Messrs. John Spencer and Co., Ltd., of Wed- 
nesbury. Messrs. J. P. Hall and Sons, Ltd., of Peterborough, 
were sub-contractors for the feed pumps; Messrs. J. Wright 
and Co., of Tipton, for the feed heater ; and Messrs. Lowcock, 
Limited, of Shrewsbury, for the economiser. The battery, 
which is installed in a separate room on the north side of and 
adjoining the engine-room, was supplied by the A.B.P. 
Accumulator Company, Limited, of Stockton-on-Tees. It 
consists of 256 cells, and has a capacity of 360 ampére-hours ; 
that is to say, it will give an output equal to that of one of 
the large engines and dynamos when fully loaded for about 
an hour and a quarter. The overhead travelling crane in the 
engine-room was supplied by Messrs. John Hitchin and Son, 
of Halifax, and is designed for a working load of 10 tons. 

The lighting of the whole of the buildings has been carried 
out by the West Bromwich Light and Power Company. 
Arrangements are made by which the whole of the station 
lighting can be switched over to the battery in case of emer- 
gency. With reference to the work outside the generating 
station, the mains that have been laid at present for the 
supply of electric energy for lighting or power pu 
extend over a considerable area of the district from Hockley 
to Hamstead Hill, and from the far end of Trinity-road to 
Wattville-road, or practically from end to end of the urban 
district. The whole of the area supplied is divided into 
separate sections to facilitat: the locating of any fault caused 
by damage to the mains. The wires are insulated with the 
best Manilla paper impregnated with oil, and are covered— 
in special hydraulic presses—with a seamless lead sheath. 
These lead-covered cables are laid in wooden troughs filled 
with bitumen and covered with blue Staffordshire tiles. The 
normal depth is 12in. under the footways, and at least 2ft. 
under all road crossings. All the cables have been manufac- 
tured and laid by Messrs. Johnson and Phillips, Limited, of 
Old Charlton. ’ 

A large number of arc lamps has been provided for the 
public lighting of the main thoroughfares. The lamp 
pillars are of simple yet handsome design, and were cast by 
Messrs. Mackenzie Brothers, of Edinburgh. Two small 
brackets, each fitted with an incandescent lamp, are pro- 
vided two-thirds of the way up each pillar. It is intended 
to switch off the arc lamps and switch on the incandescent 
lamps in their place during the latter part of the night, 
and a saving will thus be effected not only in the amount of 
energy, but in the cost of carbons for, and in trimming, the 
arc lamps. The arc lamps were made by Messrs. Crompton 
and Co., Limited., of Chelmsford, who secured the contract 
fcr the lamp pillars and lamps. Provision is made through- 
out the installation to ensure the greatest possible economy 
in the working of the station. With this object in view the 
coal is measured by a weighbridge on the siding as it is 
delivered in the trucks. The water pumped to the boilers is 
measured, so that an accurate record is kept. The current 
supplied by each dynamo is recorded by an electrical meter, 
thus enabling those in charge to know exactly the amount 
of power or electrical units generated corresponding to a 
certain weight of coal burned and water evaporated. The 
current supplied to consumers from the mains in the streets 
is measured by a meter placed in each consumer’s house. 
The readings of all the consumers’ meters give the amount 
of power of electrical units sold. In this way it is possible 
to keep an accurate record from day to day and month 
to month of the working of the station and to obtain the 
best possible efficiency throughout the whole system. Mr. 
F. A. Nixon has supervised the whole of the work from the 
start, including the laying of the electric mains throughout 
Handsworth, the erection of the arc lamp posts, and of the 
whole of the plant in the generating station, acting as 
resident engineer for the consulting engineers—Messrs. 
Kennedy and Jenkin—and he has now been appointed by the 
Council to take charge of the station and of the supply of 
electricity, both for power and lighting purposes, in the 
capacity of electrical engineer to the Council. 








Tue esthetic objection to the mercury vapour lamp on 
account of the red rays in its spectrum is likely to be dispelled in 
the case of the Bastian lamp by the introduction inte the mercury 
electrodes of a chemical such as cadmium, which gives a warmer 
colour to the light. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A home district meeting will be held at Tottenham 
on Satarday, the 2lst inst. At 11am. members will assemble in 
the Council Chamber at the Municipal Buildings, where they will 
be received by the chairman and vice-chairman of the Council. 
After the transaction of some business, there will be a discussion 
on the following paper, which will be taken as read :—‘‘ The Mani- 
cipal Administration of Tottenham and its Development,” by 
W. H. Prescott, A.M.Inst CE, M Inst.M.E, engineer and 
surveyor to the Tottenham Council, surveyor to the Tottenham 
Education Committee, consulting engineer to the Tottenham 
and Wood Green Joint Drainage Board. In the afternoon the 
new central fire-station, firemen’s dwellings, &c., the general depot 
buildings, stables, municipal workshops, &c., the sewage outfall 
works, the new motor fire-station, the London County Council 
housing estate, Lordship-lane, Tottenham, the Longwater pumping 
station, the new and open-air swimning bath, and Eust London 
reservoirs, the property of tho Metropu‘itan Water Board, 
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THE LIEGE EXHIBITION. 
LOCOMOTIVES AND ROLLING STOCK.—No, VII. 

THE mosé remarkable feature in the locomotives of the 
Belgian section is the very extended use made of super- 
heated steam for engines of the State Railways of 
Belgium, most of which are equipped with superheating 
apparatus of a very simple design. A corollary feature 
is the employment of piston valves, although such valves 
are not necessarily in all cases introduced solely for the 
higher temperatures. In the French section the piston 
valve is to be found in locomotives of four out of the 
seven railway companies exhibiting. In these engines no 
superheatingisemployed. There are, on the otherhand, 
numbers of locomotives in other countries which are 
provided with reheaters or superheaters, but which work 
with plain slide valves, 

Belgian locomotive design has, as we foreshadowed in 
our sub-leader of August 12th, 1904, undergone a 
change during the last few years, as all may judge for 
themselves in the present Exhibition. But notwithstand- 
ing this reversion to Central European practice, the 
greater number of locomotives exhibited are still single- 
expansion engines fitted with superheaters and piston 
valves, and in all general characteristics resembling the 
Caledonian Railway locomotives. The annexed engrav- 
ing of a machine built for the State Railways of Belgium 
by the Société Anonyme “ La Metallurgie,” at the Atéliers 
du Tubize, is thoroughly typical of the Belgian standard 
four-coupled bogie express engine, “‘ Type 18,” exhibited 
by several firms, with the sole exception of the electric 
light generating plant mounted on the boiler. This 
engraving is self-explanatory, without adding any par- 
ticulars. 

All the engines of the Belgian State Railways are 
power-braked on all wheels, and are fitted with com- 
modious cabs, having a maximum of window spaces. 
They are “Stephenson” locomotivss in all respects. 
The crank axles are sometimes of the Worsdell type, but 
the webs are more frequently elliptical. Air suction 
valves are usually provided on the cylinders, the orifice 
being set over a cup on the running board to prevent 
foreign matter from entering. 

The cylinders are cast each one separate with its valve 
chest, and bolted together at the centre line. The frames 
are more or less cut away, according to the type, to allow 
the cylinders to project slightly through the rectangular 
openings so made, more space between the frames 
being thus gained. 

The drawing which we gave in our issue of June 23rd 
Jast, pages 633 and 634, showed a recent Belgian State 
Railway locomotive fitted with the latest of Schmidt 
superheater. 
clearly explained by the drawing. The idea of placing 


the superheater tubes in the flues at once recommends | 


itself for its simplicity and practicability, and is vastly 


different from the complicated arrangement of the first 


invention of Schmidt, the final result of which was clear 
to any practical engineer—hence its discontinuation ; 
but placing small steam tubes in the fire tubes is also 
comprised in the Ceckerill arrangement of superheater 
as fitted to the enormous four-cylinder compound 
locomotives just introduced by the Etat Belge. There 
are, no doubt, many analogous arrangements existing, 


The arrangement is so simple that it is, b 


although, perhaps, not covered by patents; but this 
does not detract from the merit of simplicity in the 
present system that has now been adopted on such an 
important scale by the Belgian State Railways. The 
number of tubes employed varies slightly. In some cases 
there are eighteen, each of 127 mm. diameter; in others 
there are twenty-one tubes of 118 mm. diameter, and 
again others have 103 tubes of 50mm. diameter. The 
tubes in all cases are, however, traversed through the 
greater part of their length by two entering and two 
returning tubes—in other words, two bent-up tubes of 
about lin. diameter in the case of the 127 mm. tubes, 
ending in a castiron co!lector box extending nearly across 
the width of the smoke-box, to which are bolted the pipes 
leading to each of the cylinders. This, in sum total, 
isthe whole arrangement except for various small attach- 
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The cylinders are 500 mm. diameter, and have a piston 
stroke of 660mm. The driviog wheels are 1°980 m. 
diameter, and those of the bogie 1:067 m. diameter. The 
boiler pressure is 13 atmospheres (1911b.) and the 
tractive effort at 65 per cent. is 7000 kilos. The diameter 
of the boiler averages 1'427 m. It contains 153 tubes of 
45 mm. inside diameter, and 18 large tubes of 127 mm. 
inside diameter, the length between tube plates being 
3°467m. The heating surface of the the tubes is 89°9 
square metres, and of the fire-box 12°2m. = total 
102°11 square metres. The grate has an area of 2:07 
square metres. The total wheel base is 7°187m. in 
length, and the greatest height of the engine is 4:145m. 
1t weighs 50°3 metric tons empty, and when fully loaded 
56°3 tons. 

The small electric light generating set mounted upon 


TRAIN LIGHTING SET 


ments which experience with al! superheaters has shown 
to be necessary for the control of the keat. An inter- 
cepting door is provided which moderates the heat from 
the lower fire tubes according to requirements, and a, 
pyrometer and thermometer are fitted above the collector 


OX. 

The smoke-box is of the old English form, and the 
sides have a double thickness with an air space between. 
To prevent the chimney burning with the hot steam pro- 
jected through it, that also is of double thickness, and on 
the hotter side of the chimney the outer thickness is re- 
inforced with a liner. 

The cylinder ends are jacketed. The piston valves are | 
much above the line of the driving axle, and the ordinary 
Stephenson link-motion is here combined with a rocking 
shaft. All the cylinder covers of the Etat locomotives | 
are fitted with relief valves, as shown in the engraving. 


the boiler of the locomotive, shown on this page, con- 
sists of a single-acting high-speed enclosed type steam 
engine direct coupled to a small dynamo, which is com- 
pletely enclosed. The steam supply and exhaust pipes 
are not to be seen in the engraving, as they were not 
attached when the photograph was made. The engine 
is run with invariable admission, has no governor, and 
turns, if required, at over 1000 revolutions per minute ; 
it has automatic purge cocks, and once started needs no 
attention, one examination daily sufficing to keep the 
machine in trim. ‘ 
The whole train is lighted from end to end by this set, in- 
cluding the engine cab, the head lamp, and the engine- 
motion work. The connection between the engine and ten- 
der, and between each succeeding vehicle, is effected by 
plug and socket contacts, with bayonet-joint fixings, the 
socket being secured to the end framing of the coaches 
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about the height of the doors, and on each side of the 
car. In the 2m- lengths of cable connecting the two 
contact plugs there is provided a safety slip joint, so that 
if for any reason the cars in a train became detached no 
injury would result to any part of the electric wires or 
fixings on the cars. 

Each car is equipped beneath the frame with a battery 
of accumulators. The capacity of the accumulators is 
three hours for each vehicle. These batteries are 
only used as reserve for lighting the carriages whenever 
they are uncoupled for shunting, &c. The starting, con- 
nection of circuits, and current regulation are always 
automatic, whatever be the composition of the train or 
changes made therein while en route. 

The generating plant is designed for a maximum out- 
put on the basis of the greatest number of cars or length 
of train within the capacity of the locomotive to haul, 
and provides for an equal distribution of the light 
to all classes of carriages and for all trains alike, 
express or slow. The dynamo has no rheostat or 
governor of any kind, and it has not, so we under- 
stand, been necessary to insert resistances in the 
general circuit to compensate for voltage variations. 
A switch for starting the light, and a train-coupling 
indicator, which shows that all vehicles of the train are 
In circuit, are provided. The latter, of course, serves a 
double purpose in that, incidentally, it shows if any 
portion of the train has broken away. In lines passing 
through long tunnels it is considered preferable for 
the driver to be able to start and stop the light; but in 
corridor trains arrangements are made so that this may 
be done also by the train attendants. All parts of the 
installation requiring daily attention are placed on the 
engine itself, while for those adjuncts which are 
fitted to the cars the usual periodic examination 
of the cars in the running shede suffices for their 
Supervision and maintenance. The powerful head light 
of the engine can be altered from white to red whenever 
the engine is backing or shunting, and this is effected by 
a small contact lever in the cab. The system mentioned 
is that of L’Hoest and Pieper, and the plant is made by 
the Compagnie Internationale d’Electricité. It has been 

applied to express trains of the Belgian State Railways | 
running between Verviers and Bruxelles. 
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GRADIENT ON MOUNT PLEASANT ROAD 


HASTINGS TRAMWAYS. 


On Tuesiay last, at the invitation of Messrs. Dick, 
Kerr and Cou., we journeyed to Hastings to inspect the 
tramway installation which has recently been put to work 
there by them for the Hastings and District Tramways Co. 
Speaking of Hastings itself, the tramways which have 
been installed are remarkable in two ways; first, by 
reason of the heaviness of many of the gradients, and, 
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SILVERHILL CAR SHED 


well-known Memorial at Hastings, the litie traverses 
Queen’s-road, Blacklands, Priory-road, Ore, Pine-hill, 
St. Helens, Holmhurst, Baldslow, Holinghurst, and 
Bohemia-road, on its way back to the Memorial. This 
is the main circular route, and there are three 
branch lines from it. One of these leaves the 
Priory-road near the workhouse, and extends nearly 
down to the old town. Another branch runs along 
the Battle road to Hollington from Silver-hill. - Both 
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PLAN AND CROSS SECTION OF SUB-STATION 


next, because of the sharpness of many of the curves. | 


The heaviest gradient is, so we understand, 1 in 9°5, 
and there is much of the route which must come very 
near to this figure. 


the town of Hastings itself; and (2) a line connecting 
Hastings with Bexhill, and going beyond the latter place. 
At present this second line is not in operation, the line 


| being only in course of construction, but the first-named | 
| portion has, practically in its entirety, been at work now | the usual tramway construction, but on a section of the 
for a number of weeks. Taking as a starting point the ' route towards Bexhill the line leaves the main road and 


The undertaking may roughly be | 
divided into two portions :—(1) A circular route round | 


these branches are in operation. A third branch, which 
is just about to be commenced, will traverse the old 
London road, starting from near Silver-hill and ending 
at a point on the Grand Parade rather nearer the St. 
Leonards than the Hastings Pier. Some little time will 
have to elapse before the line is completed to Bexhill, 
although the permanent way beyond St. Leonards is now 
in course of construction, and a considerable length has 
been completed. The main portion of the system is of 
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crosses through fields by means of a new road 30ft. in 
width and about 5 furlongs long, constructed by the com- 
pany. When complete this system will be some thirty 
miles in extent. It should serve the needs of a large 
permanent population, and will be much appreciated by 
the numerous visitors to Hastings and Bexhill. In 
traversing the circular route we had an opportunity of 
observing with what skill the route had been chosen so 
as to combine what one may term the sight-seeing and 
the business interests. The summer traffic is most likely 
to consist of visitors going round Hastings to see as much 
of it as they possibly can, but the designers of the scheme 
have not forgotten by any means to provide for the large 
resident population of the town. We understand that 
even up to now passenger returns have been very heavy. 
August brought in as much as ls. 7d. per car mile, and 
it is thought that the average over the year will amount 
to 1s. per car mile. Whether or not this estimate will be 
realised remains to be seen. 

Owing to the considerable distances away from the 
source of supply that the trams will be worked, it was 
decided partly to generate ordinary 500-volt direct 
current, and partly 6600-volt three-phase alternating 
current, for transmission and transformation. The power 
house is situated in the Ore Valley, just outside the old 
Hastings borough boundary. Here alternating current 
is generated at high pressure of 6600 volts, and trans- 
formed at the sub-stations to direct current of 500 volts. 
One sub-station is erected at Silver-hill, and is now in 
complete working order; the second, that at Bulverhythe, 
being nearly completed. 

The total length of tramways now in operation is 
approximately 16 miles of single track, laid to a gauge of 
3ft. 6in. A large portion of this we were taken over on 
Tuesday last. The form of track construction mostly 
used is macadam with granite setts serration, the rails 
and setts being laid on a 6in. bed of 6 to 1 Portland 
cement concrete; in cases, however, where traffic is 
heavy, the roadway between the rails and for an average 
space of 18in. on either side, both double and single 
track, is paved with granite setts 5in. deep and 4in. wide. 
On part of the route near the centre of the town wood 
paving throughout has been adopted. In all such cases 
a Gin. bed of Portland cement extends for the full width 
of the tramway. Two methods are shown in the 
engraving herewith. The portion across country along 
the new roadway is of the tramroad sleeper construction, 
ballasted to rail level. The rails are of the girder type, 
weighing 901b. per yard, and are laid in 45ft. lengths, 
with the customary proportion of shorter lengths. The 


rails are generally in accordance with standard tramway 
practice, 6in. deep, with a groove of Ijin. width; ordi- 
nary butt joints are used, with six-hole fish-plates secured 
by bolts, each joint being fortified by a 24in. length of 
rail bolted on the under side, and embedded in concrete ; 
Neptune copper bonds being used for bonding through- 
out 


The construction of the overhead lines is carried out 
generally on the side pole system, with bracket arms and 
flexible suspensions: The poles, which have an overall 
length of 31ft., are made up in three sections of lap- 
welded mild steel, and are erected about 40 yards apart in 
holes of a depth of 6ft., the excavations being entirely 
filled in with concrete. The trolley wire is of hard drawn 
copper 4/0 S.W.G., having a diameter of ‘400in. with a 
breaking strain of 22 tons per square inch, this being 
somewhat larger than the wire most frequently employed 
in tramways. Section insulators are provided, so that 
each half-mile of trolley can be disconnected if necessary. 
The extra high-tension feeders are composed of three- 
core, paper-insulated lead, covered and armoured with 
steel wire,each cable being laid in a separate trough and 
run in solid with bitumen. The low-tension cables are 
insulated with vuicanised bitumen, and are also laid solid 
in troughs. The whole of the feeder cables, both high- 
tension and low-tension, were supplied by Messrs. 
Callenders. 

The power station adjoins the Ore station of the 
South-Eastern Railway, and a siding has been constructed 
between the railway and coal store to facilitate the supply 
ofcoal. The steam plant consists of three Babcock and 
Wilcox marine water-tube boilers, with a working pressure 
of 180 lb. per square inch, each boiler being provided with 
a steam superheater fitted with all the usual accessories. 
Each boiler is capable of evaporating 14,000 lb. of water 
into high-pressure, superheated steam with natural 
draught. The superheaters—also of Babcock and Wilcox 
make—are so proportioned that an increased temperature 
of 120deg. Fah. can be maintained. We noticed that the 
boilers were hand fired. 

The gases and products of combustion are carried 
through a main horizontal steel flue, constructed above 
and behind the boilers into a self-supporting chimney, 
also of steel, 8ft. in diameter, and 175ft. high—large 
enough to permit of extensions. The feed-water supply 
is provided for by two of Messrs. J. P. Hall and Sons’ 
direct-acting differential steam pumps, which are housed 
in an annexe or pump room, opening out of the boiler 
room, and each pump is capable, under normal circum- 
stances, of dealing with from 30,000 to 40,000 lb. of water 
hourly. The steam pipe arrangement has been designed 
to give security against accident, and at the same time 
to afford alternative directions of supply. The main 
steam pipe is of solid drawn mild steel, 8in. internal 
diameter, arranged on the “ring” system, the 
“ring” being divided up into a number of sections 
by means of through-way valves. Besides the main 
steam ring, a second of smaller diameter has been 
erected, through which steam is supplied to the 
feed-pump engines, the condensing engines, and other 
auxiliaries, and the small ring is a miniature of the main 
ring, its features being in all respects similar. The 
branch pipes to the auxiliaries from the secondary ring 
are allof copper, solid drawn, and have flanges of gun-metal 
brazed on. The valve bodies and covers are of Siemens- 
Martin acid process cast steel, and those on the main 
ring are provided with bye-pass valves to facilitate opera- 





tion. Special attention has been paid to the design and 
construction of these valves, because of the fact that they 
are required to work upon a pressure of 180 1b. steam, 
superheated 120 deg. Fah. The pipes are all covered 
with a composition containing 28 per cent. of magnesia, 
which is wired every foot, the whole being covered with 
plastic material, over which strong canvas has been 
neatly sewn and painted. We may add that the whole 
of the piping arrangement, whether for steam, exhaust, 
or water, has a neat and serviceable appearance. 

The steam, upon leaving the engines, is dealt with by 
a surface condensing plant, which has been supplied by 
Messrs. W. H. Allen and Co., and which has been 
erected in the basement of the engine-room, and, more- 
over, in a position where it is easily seen and readily 
get-at-able. Itspumpsare driven by means of a vertical 
compound enclosed high-speed steaia engine, the circu- 
lating pump being coupled direct, while the air pumps 
are driven through a single reduction system of gearing. 
The condenser is designed for dealing with about 
30,000 lb. of steam per hour, and to produce a vacuum 
within about 4in. of the barometric pressure. The air 
pumps are of the two-throw, vertical, single-acting 
“ Edwards” pattern, and are worked from a pair of 
cranks upon a shaft working in cast iron bearings mounted 
on A frames, which is connected to the engine shaft 
through a raw hide pinion gearing into a spur wheel. 

The circulating pump is of centrifugal type, and it 
delivers the water to the distributing troughs of the feed- 
ing trays inside a cooling tower, which is of the Klein 
Company’s usual standard construction. The pump 
casing and disc are of cast iron, the latter being carried 
on a steel shaft coupled direct to the engine, which can 
be run, if necessary, at a speed of 425 revolutions per 
minute. The water discharged from the air pumps is 
taken by means of a small pump driven by the same 
engine, and is delivered into the cleaning apparatus, from 
whence, freed from oil and other deleterious matter, it is 
taken once more by the feed pumps to recommence its 
cycle of operations. 

The cleaning apparatus to which reference has just 
been made, and which has been designed to deal with 
the maximum amount of feed-water required, is con- 
structed upon the Davis-Perrett system. This system, 
to which we have previously referred, combines an elec- 
trical treatment of water with a filter of the Wilson 
automatic self-cleaning type, as supplied and made by 
Messrs. Masson Scott and Company. In this process 
the condensed water is onal in wooden treating 
tanks, in which are a series of metallic electrodes, so 
arranged as to cause the water to circulate from inlet 
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to outlet, and in its passage it is subjected to the 
action of electric current, with the result that the emu)- 
sive character of the oily water is destroyed, the oil form- 
ing a flocculent precipitate with the oxides of the metal, 
which can be easily removed by a simple filter. A con- 
tinuous current at a pressure of about 500 volts is used, 
the tanks being supported upon insulators carried upon 
an overhead platform within the boiler room, and just 
above the pump annexe. We watched this apparatus at 
work for some time, and saw a sample of the water flow- 
ing away after treatment. It was perfectly clear and 
bright, with no signs of oil in it. A galvanised wrought 
iron tank, having a capacity of 1000 gallons, is installed 
for the reception of the clean water from the filter, and 
this tank acts as a hot-well from which the feed pumps 
suction is taken, and into this tank such small make- 
up as is necessary is supplied from the feed-tank. 

The main engines, four in number, are of the “ Belliss”’ 
three-crank triple-expansion type, with forced lubrication. 
Each engine is capable of giving a normal output of 540 
brake horse-power when running at a speed of 375 
revolutions per minute, condensing or non-condensing, 
with a steam pressure of 175 lb. per square inch at the 
stop-valve. The electrical plant consists of three of 
Dick-Kerr’s standard alternators, and two of the same 
firm’s standard direct current generators, all the 
machines being coupled direct to the engines. Two 
alternators and one direct current generator are each 
direct coupled separately to a Belliss engine. The 
fourth engine is coupled on the same bed-plate to both 
an alternator and a direct current machine, so that one 
or other may be used as required. The alternators 
generate three-phase current at 6600 volts, 25 cycles, each 
machine being provided with a direct driven exciter. 
They are to have a continuous output of 300 kilowatts, 
and to sustain an overload of 25 per cent. for one hour. 
Both the alternators and direct current machines are of 
Messrs. Dick-Kerr’s standard types, which have already 
been described in our columns. ; 

The switchboard, which is raised some 10ft. from the 
floor of the station, was built by Dick, Kerr and Co., 
Limited, and consists of twenty marble panels, each sup- 
ported independently on an iron frame. The board con- 
sists of three alternating current generator panels, one 
alternating current spare generator panel, one alternating 





current total output panel, four alternating current out. 
going feeder panels, two direct current generator feeder 
panels, one direct current total output panel, one Board 
of Trade panel, one negative booster panel, and six direct 
current feeder panels. The whole of the extra high 
tension oil-switches are contained in a special chamber 
beneath the main switchboard gallery, each switch being 
isolated in a separate cell, the front of which is closed by 
a sheet iron door. The switches are operated from the 
main gallery by wooden rods and levers, and the panels 
on the gallery contain no instruments or switches carrying 
current at high pressure. The whole of the switching 
arrangements struck us as being extremely neat and 
effective. 

The sub-stations are fed from the main station by 
Callenders’ three-core extra high tension lead-covered 
cables. At the Silverhill sub-station, which we had an 
opportunity of inspecting, there are three Dick-Kery 
standard 200-kilowatts compound wound rotary con. 
verters, running at 750 revolutions per minute and 
generating direct current at 500 to 550 volts. Each 
rotary has its complement of three single-phase, oil-cooled, 
step-down transformers. The rotaries are capable of 
dealing with an overload of 25 per cent. for one hour, 
The Bulverhythe sub-station is to be similar to the 
one at Silverhill, and will be equipped with a similar 
number of rotaries with the necessary transformers and 
switch gear. Each rotary has three 70-kilowatt, single- 
phase, oil-cooled transformers, designed and constructed 
by Dick, Kerr and Co. The transformers, which are 
mesh-connected, transform current from 6600 to 340 
volts ; they are contained in ribbed castiron tanks. The 
secondary coils are insulated from the iron by mica 
insulation and oil-proof material, the high-tension coils, 
outside the secondary coils, being insulated in the same 
manner. Special circulating ducts are provided for the 
free circulation of the oil between the iron and the 
secondary and primary winding, in order that the core 
and winding may be thoroughly cooled. 

There are to be two car sheds, the principal depit 
being situated at Silverhill, which has six tracks, and is 
capable of accommodating thirty-six cars. The other 
car shed is in course of construction at Bulverhythe. A 
well-equipped repair shop has been provided at Silver. 
hill. We saw the Silverhill depst, mol found the arrange- 
ment of the sub-station and the design of the car shed 
everything that could be desired. In the car shed there 
is every facility for carrying out any repairs which may 
be necessary. 

The rolling stock, of which there are already thirty 
cars in use, and ten more almost ready for delivery, 
are of the double-deck, single-truck non-reversed stair- 
case type, with a seating capacity of 20 inside and 
22 outside. The car bodies were built for Dick, Kerr, 
and Co. by the United Electric Car Company, of 
Preston. The cars are fitted with lifeguards of the 
Tidswell pattern and the Waller folding steps. They 
are mounted on Brill 21E type trucks, and fitted with 
a complete standard equipment, consisting of two “6.” 
type traction motors. Each controller is provided with 
a “ run-back preventer” and a metallic blow-out shield, 

The illustrations on pages 559 and 562 show the 
various portions of the power house and sub-station. 
Some typical examples of gradient, &c., are also given. 
We may add that’ Messrs. Dick Kerr and Co. were the 
contractors for the whole undertaking, and that Messrs. 
Kincaid, Wallerand Manville were the consulting engineers, 








YORKSHIRE COAL .EXPORTS AT HULL. 


No branch of the Yorkshire coal trade is just now more 
interesting than that relating to the transit of steam coal and 
the exports at the Humber ports. The extensive new 
collieries capable of raising from 4000 to 5000 tons per work- 
ing day are of necessity sunk in isolated districts in South 
Yorkshire at a great distance from the seaboard, which is the 
most important outlet for the vast tonnage of coal raised. 
The situation has called forth a network of railway branches, 
more especially in South Yorkshire, where almost all the 
undeveloped large coal areas are being absorbed by capitalists 
and large industrial concerns which are extensive consumers 
of coal and coke. The new Frickley Colliery owned by the 
Carlton Main Colliery Company, which has on lease nine 
continuous miles of minerals, is being fast developed. The 
Dalton Main and the Dinnington Colliery, where coal was 
reached last year, are to be supplemented by a new colliery at 
Malby, belonging to the Sheep —_ Coal and Iron Company, 
Derbyshire. A large area of coal has been already acquired, 
the contract for the new South Yorkshire joint lines 
extension has been let, and efforts are to be put forth to com- 
plete the new line to the site of the new colliery by the 
middle of next year. These important undertakings have 
caused a large number of branch lines to be constructed, 
chiefly as feeders to the Hull and Barnsley Railway, which is 
essentially the highway for coal traffic to Hull. The nine 
months’ coal traffic to Hull officially issued during the week 
shows that 2,758,530 tons passed through, an increase of 
147,536 tons when compared with the corresponding period of 
last year. There are only eight Yorkshire firms out of about 
140 pits on the list which last month sent over 10,000 tons, 
the foremost being Denaby and Cadeby, which delivered about 
20 per cent. of all the coal sent. It is interesting to note 
that the transit by water is almost stationary, whilst the 
tonnage sent by rail is expanding at a rapid rate. The most 
remarkable feature in connection with the return is the 
advance made of late in regard to the exportation of coal to 
Russia. Returns from various ports show that last month 
there was an increase of about 86,000 tons sent to North 
Russia, and of the increase named 9000 went from Hull last 
month ; mainly owing to the increased tonnage to the Baltic 
ports, there was an increase of 29,000 tons exported, whilst 
for the nine months the excess over the corresponding period 
of last year was 53,000 tons. Over 25 per cent. of the total 
shipments last month went to North Russia. There was 4 
quieter demand for Sweden, and this had its effect on other 
ports. A fair share of the coal required for Germany is being 
sent from Hull. An improved tonnage has been sent to 
South America from various ports, a fair share of which 
business has fallen to Yorkshire, 

















Oct. 13, 1908 


THE ENGINEER 








—_ 
—_— 


RAILWAY MATTERS. 


Turre was no large railway accident in India during 
the year 1904, and the number of passengers killed on all the 
railways only amounted to eleven. 

Tur Hongkong Government is reported to have lent 
the Chinese Government a million sterling to enable it to acquire 
the American rights in the Canton-Hankow Railway. 

An extension of the Baikal Railway from Stretensk to 
ffect a junction with the Oussouri line is decided upon, to be 
posi parallel with the course of the Amur, and not leaving Russian 
territory. 

Ir is satisfactory to note that the London County 
Council has decided to place the order for 150 tramcars in 
Great Britain, notwithstanding that the lowest tender was sub- 
mitted by a Hungarian firm. The cost averages £423 each, 

Tue Horndean Light Railway Company having failed 
to come to terms with the Corporation for the supply of electricity 


for operating its tramways, has decided to generate its own 
current and run a twenty-minute service between Cosham and 
Horndean. 


Proposats for the construction of tramways to pro- 
vide continuous tramway communication between Manchester and 
Liverpool are under consideration by the local authorities. The 
Manchester system hus already been extended to Eccles, and there 
isa line from Liverpool to Warrington, The lines would run vid 
Martin’s Croft, Rixton, Irlam, and Barton Moss, 

Heavy rains are reported to be falling in various regions 
in the Soudan. On the Nile-Red Sea Railway 140 rails have been 
washed away, and fears are expressed that the line may not be 
completed in time for its opening by the Khedive and Lord Cromer 
early in the winter. Unless further mishaps occur it is calculated 
that the lines will be finally joined for the date of the opening. 


Tur electrification of railways in Germany is still con- 
fined to a few suburban lines, where the system works satisfactorily. 
The question of long-distance electric railways is still being studied, 
but no decision has been arrived at sofar. Plans are said to be 
under consideration for the introduction of electric services be- 
tween Diisseldorf and Cologne—23 miles—and Berlin-Hamburg— 
185 miles. 

Tur railway system of the Isle of Wight comprises 
56 miles of lines owned by five companies. The gross revenue last 
year was £93,000, and no fewer than 1,856,000 passengers were 
conveyed over those railways, also 200,000 tons of goods, and the 
trains ran the distance of 400,000 miles. To accomplish that 
they had 600 vehicles, and the Central Railway carried upwards 
of 50,000 travellers with fifty carriages during the Cowes week. 


On Monday the Earl of Derby opened the new station 
of the Lancashire Electric Power Company, which has been 
erected at Radcliffe. The scheme of the company is to provide at 
a centre a supply of electric current, and to distribute it thence to 
consumers requiring it for light and power, one of the chief sources 
of revenue being expected to be the driving and lighting of many 
of the cotton mills in this part of Lancashire, 


Taz Manchester Tramways Committee have found 
that the experiment of covering the tramcars has proved successful 
from the carrying point of view. The covered are more popular 
than the uncovered cars, and their earnings are more than sufficient 
to cover the additional cost. The Committee have accordingly 
decided upon their general adoption, In the course of the next 
few days the builders will deliver twenty-five bogies for which 
covers have been made at the Hyde- works, and in two or 
three weeks’ time these cars will be placed on the road. This will 
increase the number of covered cars to fifty-one, and in another 
couple of months the total will be seventy-five—all bogies. 


A spECIAL report just issued compares Sheffield, 
Leeds, Manchester, Bradford, and Glasgow in regard to accidents. 
At Sheffield it was found that in the year 1904 1722 accidents of 
all kinds happened with acar mileage of 5,997,063, 215 claims were 
made, and £470 was paid for compensation. In Bradford for the 
year ended March 31st, 1905, 1739 accidents occurred, 238 claims 
were made, and £4600 a in compeasation, with a car mile- 
age of 5,053,392. In Leeds £2000 was paid on a car mileage of 
7,044,745 during the same twelve months. At Glasgow £18,000 

r annum is paid in insurance against third-party risks ; and in 

anchester £11,000 was paid for the last twelve months as claims 
with a car mileage of 13,759,071. 


Tue electrification of the Birmingham tramways, now 
in hand, has made it necessary that the old system of generation 
and distribution acquired by the Corporation from a private com- 
pany five years ago should be replaced by a new installation of far 
greater capacity and efficiency. The scheme involves an outlay of 
considerably over half a million, A central generating station has 
been erected on a site 44 acres in extent on which formerly stood 
the General Hospital. To begin with, engines of 12,000 horse- 
power are to be employed—more than a third in excess of the 
capacity of the old plant—and they will be supplemented from 
time to time as occasion requires. It is expected that the equip- 
ment will be complete by next summer. 


Tur Great Indian Peninsular ipsaniee A Company has 
intimated that from the present month onwards the postal trains 
to be despatched from Bombay to the Punjab, Madras, and Cal- 
cutta on the arrival of the English mail will consist of three 
distinct departures—the first train (Punjab) leaving Bombay four 
hours after the P. and O. steamer is signalled, and the second 
(Madras) and third (Calcutta) trains ten and thirty minutes 
respectively after the departure of the Panjab train. The landing 
of passengers and their baggage for these trains will be accelerated 
by the P. and O. Company and the Bombay Customs authorities 
as heretofore, Formerly Punjab passengers were conveyed by the 
Calcutta train to Itarsi, whence they proceeded by connecting 
express service, 


Tu Marylebone Borough Council has been approached 
by the London County Council with an inquiry as to whether, in 
the event of the County Council's resolving to undertake the sug- 
gested scheme of widening Edgware-road, High-road, Kilburn, and 
Shoot-up-hill ia connection with the proposal to construct a tram- 
way from the Marble Arch to Cricklewood, the Borough Council 
would be prepared to give its consent to the construction of a 
tramway along the portion of the route within the borough of 
Marylebone, ‘The estimated total net cost of the street widening 
contemplated by the scheme is £94,000. The General Purposes 
Committee of the Marylebone Borough Council recommend the 
Council to consent to the construction of the proposed tramway 
along the portion of the route within Marylebone provided that 
the Council be not asked to incur any expense for any street 
widenings, 

Tur Works Committee of the Stepney Borough Council 
reported on Saturday that they had considered an important letter 
from the London County Council with reference to the forthcoming 
electrification of the tramways in the East of London. The London 
County Couneil pointed out that, owing to the nearness of the 
Whitechapel and Bow Railway to the surface of the roadway, it 
Was practically impossible to adopt the conduit system, and that, 
therefore, in Mile-end-road and other thoroughfares they proposed 
to use the overhead system. The Works Committee, however, in 
their report, point out that at only two places does the White- 
chapel and Bow Railway present difficulties,-and* that it would 
not be difficult to overcome these, hile in favour of doing all 
they can to expedite the electrification, they advise the Borough 
Council not to depart from their previous decision against the use 
of the overhead system, 


NOTES AND MEMORANDA. 


Ir is unfortunate that the use of tantalum as a fila- 
ment for electric lamps is somewhat deprecated on account of its 
tendency to soften and become friable with use. 


Ir has been estimated that one-third of the gas made 
in Great Britain is used in driving engines. It has been further 
calculated that at least 200 gas engines are turned out by British 
makers weekly. 


Tue Thames Conservancy has undertaken to provide a 
channel between the Nore and Gravesend, 21 miles long, 30ft. 
deep, and 1000ft. wide. The total cost of the whole of the work, 
according to an estimate by the engineer, is £375,000, and the work 
will occupy three years, 


Tue Paris Jowrnal offers prizes to makers of automobiles 
for (1)a field gun mounted on an automobile carriage, (2) an auto- 
mobile wagon for the rapid transport of field pieces mounted on the 
carriage at present in use, and (3) an automobile wagon for bringing 
up provisions and ammunition. 


Osmium as a material for electric lamps has advantages, 
but hitherto it has been found difficult to make the filaments 
owing to the brittleness of the metal. It has now been found, 
however, that by making a paste of osmium with an organic bind- 
ing material, and then passing the paste through a die, this diffi- 
culty can be removed. 


In New Zealand gasworks producing 2,000,000 to 
3,000,000 cubic feet annually average 10,500 cubic feet per ton of 
coal carbonised, without an exhauster. The excellent bituminous 
coal, for which the country is famed, contributes largely to good 
all-round working results, and nothing below 12,000 cubic feet 
per a is considered a satisfactory yield in any well-equipped 
works, 


SEVENTEEN hundred and thirty workmen’s compensa- 
tion cases were dealt with by County-court judges and County- 
court arbitrators in 1904. This is the largest number yet recorded 
in any one year. In 1901 there were 1370; in 1902, 1269; and in 
1903, 1437. Oaly 34 cases last year were carried to a Court of 
Appeal, as against 38, 59, 90, and 61 respectively in the earlier 
years. 


Tue Petit Var states that, after making use for some 
years in submarines and submersibles of benzine and other motors 
a explosion for movement on the surface, it has now been decided 
to return to steam engines, such as were used in the submarine 
Narval of ten years ago, or rather search is being made for a more 
satisfactory motor than that « erplosion, and failing it the steam 
engine will be used. 


In 1902 there were in the United States 3620 central 
electric stations, with a cost of construction and equipment of 
£100,948,000 Employed were 6996 salaried officials and clerks 
with salaries amounting to £1,132,716, and 23,330 wage-earners 
with wages amounting to £2,996,000. The gross income was 
£17,140,121. The non-municipal stations amounted to 77-5 per 
cent. of the whole. 


Tue great advantage of the tantalum lamp lies in its 
extremely high efficiency. It takes only half the current of an 
ordinary carbon-filament lamp of the same voltage and candle- 
power; consuming at the beginning of its life about 1-7 to 1-93 
watts per candle-power, as against 3-5 to 4 watts per candie- 

wer, the usually accepted figures for a good incandescent lamp. 

ts high price is, therefore, not such a great disadvantage. The 
life of the lamp is rather short, about 500 huurs. 


Tue British Consul at Munich, in a recent despatch, 
gives particulars of a new scheme to obtain water power in the 
mountains in Upper Bavaria from Lakes Walchen—802 m.—and 
Kochel—600 m. The project consists in making use of the 
difference of 660ft. between the level of the two lakes to produce 
the greatest hydraulic power for generating electrity Germany will 
possess, The turbines would be established at Lake Kochel. The 
power obtained by this natural fall is calculated to equal 20,000 
horse-power. 


ALTOGETHER 305,338 workpeople are reported to the 
Board of Trade to have had their wages changed in the first six 
months of 1905, of whom 31,322 have had a net increase amount- 
ing to £1571 a week, and 247,705 a net decrease amounting to 
£11,374 a week, while the remaining 26,311 have had upward and 
downward changes which have left their wages at the same level 
as at the beginning of the year. Thus the net effect of all the 
changes reported was a decrease of £9803 a week, compared with 
a net decrease of £13,038 affecting 275,227 workpeople in the 
corresponding period of 1904. 


Tue returns of the industrial census of Canada, taken 
in 1901, have just been issued. They show that there were in the 
country at the time 14,065 industrial establishments employing 
five hands and over, being an increase of 585 during the decade. 
The number of persons employed was 272,033, an increase of 
72,002, while the sum expended in wages was 79,234,311 dols., 
being an increase of 34,015,039 dols. The value of the products 
of these establishments was 368,696,723 dols., showing an increase 
of 112,356,652 dols. The total value of the products of all 
industries was 481,053,375 dols., of which 125,202,620 dols. repre- 
sented food products. 


Tar general report and statistics—Part II.—Labour— 
for 1904, relating to persons employed and accidents in mines and 
quarries in the United Kingdom, and to the enforcement of the 
Mines and Quarries Acts, have been issued by the Home-office as 
a Blue-book, It shows that the total number of persons employed 
at mines and at the quarries under the Quarries Act in the United 
Kingdom and the Isle of Man during the year 1904 was 974,634, 
of whom 877,057 were employed in or about mines, and 97,577 in 
or about quarries. Of the 877,057’ persons employed at mines, 
698,967 worked under ground, and 178,090 above ground ; of the 
latter, 5748 were females. 


A Reuter telegram from Washington states that the 
Cabinet considered, without arriving at any definite decision, the 
representations of Admiral Dewey and the General Board of the 
Navy Department in favour of the construction of two 18,000-ton 
battleships, with heavier armour, and mounting eight 12in. guns, 
in place of 8in. and 6in. guns. The Board is op to the build- 
ing of the two 16,000-ton battleships already authorised, in view of 
the lessons of the Russo-Japanese war. The appropriation voted 
by Congress is, however, insufficient to permit the substitution of 
the larger battleships, and the Cabinet is considering whether or 
not to submit the proposals of the Board to Congress, 


Tue United States armoured cruiser Pennsylvania has 
completed her'trials, which were run underdifferentconditions from 
those formerly employed to test newly constructed vessels for the 
United States navy. It was the custom of the Navy Departmentto 
conduct the final acceptance trials under maximum natural draught 
conditions for a set period. With the Pennsylvania and her sister 
ship the Colorado, however, a full forced draught four hours’ trial 
has been added to the others, and with very satisfactory results in 
the case of the former vessel, says the Times. The following 
figures are given as the official results :—Mean revolutions, star- 
board 124-95, port 126-37; total indicated horse-power, 28,694 ; 
mean speed, 22-8 knots ; coal consumption, 1-82lb.per unit of 
power per hour. Immediately after ‘this trial the vessel com- 
menced an eight hours’ maximum natural draught trial, on which 
she attained a speed of 20-66 knots, with 16,401 horse-power, and 


MISCELLANEA. 


_ Tue Automobile Club have decided to hold trials for 
tires and lamps next year, the date being provisionally fixed for 
February next. 


. . . s 
_ A REGULAR direct mail parcel service has just been 
instituted between Manchester and Costa Rica by way of the Ship 
Canal, the first mail being despatched on Tuesday. Hitherto all 
English parcel mails for Costa Rica have been sent vié South- 
ampton, and one of the advantages of the new service is the saving 
of a fortnight in the time required for delivery. 


ALL the water used in Crewe at present is purchased 
from the London and North-Western Railway Company, but 
recently the Council engaged an expert to report upon the 
practicability of finding a source of municipal supply. The report 
— issued states that a sufficient municipal supply of water can 

obtained close by at a saving of £2000 a year to the ratepayers. 


Tae success which has so far attended the efforts in 
South India to demonstrate the economy of the oil engine in the 
irrigation of dry land and the keen interest evinced by the 
agricultural community in the experiments are very encouraging. 
The Madras Government agree that the installation of engines 
should, as far as possible, be left to private enterprise, fostered 
by advances made under the Land Improvement Loans Act. 


Tue Hull Corporation are considering the question of 
carrying out a scheme for making a landing stage for fruit, 
cattle, &c., ona plot known as Western Reservation, at a cost of 
£150,000. The Council on Monday resolved, by an overwhelming 
majority, to proceed with the scheme, and instructed the Marketa 
Committee to continue negotiations with the Hull and Barnsley 
Company, and to deposit a Bill in Parliament to obtain the 
necessary powers. 


Tue exports of tin-plates from America have increased 
from 292 tons in 1903 to 7898 tons in 1904, and the present year 
appears likely to show a further increase. According to the /ron 
and Coal Trades Review, there are now 87 new tin-plate mills 
working outside the Trust in the United States of America, and 
shortly the number will be increased by a further 37 mills, or a 
total of 124. The Trust has 274 mills, and there are 108 tinning 
sets in 12 dippery works. 


THE increase of wealth in Prussia and the general 
favourable conditions existing in other parts of the Empire are 
testified by the official returns relating to income tax and savings 
banks in Prussia. Within the nine years from 1896 to 1904 the 
number of income tax payers in Prussia—the taxable income begins 
at £45 per annum—increased from 2,650,000 to 4,500,000, or nearly 
70 per cent., while the increase of population during the same 
period was only about 15 per cent. 


Mucs satisfaction will be felt at the decision of the 
Ayr Town Council to delay taking steps to remove the ‘‘Auld 
Brig,” as was previously decided on May 8th. This decision will 
allow a period of four months to elapse, to give persons interested 
an opportunity of providing the means for such restoration and 
preservation, and also of satisfying the Council that the methods 
they proposed for such restoration and preservation would be 
such as to ensure permanency. It was agreed to communicate 
the resolution to Lord Rosebery and others, 


FourtEEN submarine tunnels are now under construc- 
tion or under contract to connect Manhattan Island with New 
Jersey on the west or Jong Island on theeast. The latest tunnels 
to be placed under contract are the two tunnels of the New York 
and Long Island Railroad to run from Third-avenue and Forty- 
second-street, New York City, under the East River to a connec- 
tion with surface electric roadson Long Island. At the Manhattan 
terminus a large subterranean station will be excavated, about 80ft. 
below the level of the Manhattan subway lines. 


Bowne wells, sometimes known as breathing wells, 
are now being investigated by the United States Geologicai 
Survey. They have alréady examined many wells that emit 
currents of air with more or less force, sometimes accompanied by 
a whistling sound audible for a long distance. The best-known 
examples of this type of well are found throughout Nebraska. 
The force of the air current in one of the Louisiana wells is suffi. 
cient to keep a man’s hat suspended above it. The cause of such 
phenomena is mainly due to changes in atmospheric pressure or to 
changes in temperature. 


Because of the great dearth of commissioned officers 
in the United States Navy, the Bureau of Navigation has found 
it necessary to place in reserve all of the monitors and several of 
the torpedo craft. As the larger ships of the Navy are completed 
and placed in commission the dearth of officers is more severely 
felt _“ the Navy Department. The Florida, Arkansas, Nevada, 
and other monitors of their class are being put in reserve, and wil! 
not again be placed in commission until next summer, when it is 
the intention to use them for the summer cruise of the mid- 
shipmen at the Naval Academy. 


Pians have been prepared for a 20,000,000-gallon 
mechanical filtration plant for the municipal waterworks of 
Toledo, Ohio. The water supply is at present drawn from the 
Maumee River by pumps ina pumping station four miles abovs 
the business portion of the city, and the water sent directly into 
the distribution system without purification. The filter plant is 
to be built three miles upstream from the pumping station, and 
will embrace a power and pumping station or the river bank, a 
purification works, a clear water reservoir, and a conduit connect- 
ing the new plant with the existing pumping station further down 
the river. 


Ir is proposed to improve the conditions of navigation 
of the river Scheldt, at Antwerp, by deepening the bed of the river 
so as to facilitate the entry of all ships which may arrive at Antwerp 
from the sea. With this object in view the works to be executed 
are calculated to assure permanently, as far as possible, by the sole 
action of the stream (1) throughout the river channel a minimum 
depth of 26ft. at ordinary low tide, a depth which can be practically 
reckoned upon in the Wielengen Channel ; (2) in the portions of 
the river separating these channels, the depth and breadth neces- 
sary to enable large ships to anchor and to avoid the changes in 
the tidal currents, 


In order to demonstrate the possibilities and advantages 
possessed by electricity for culinary purposes, a dinner was given 
to a party of sixty-five persons by the organisers of the Electrical 
Exhibition at Olympia, on Monday last. A seven-course hanquet 
was cooked in the same room in which it was eaten, and it was 
annouaced that the amount of current consumed was 56 B.T.U., 
costing 1d. per unit, or 4s, 8d. altogether for heat. The cooking 
was considered thoroughly satisfactory, and would seem to show 
that with suitable apparatus of a reasonable price and current on 
day load terms, there is room for a large increase in this cleanly 
form of heat production. 


A serious state of affairs has arisen at Leicester in 
regard to the water supply, and, although the consumption has 
been reduced by over two million gallons per day, the stocks in 
the reservoirs continue to decline. The rainfall up to the present 
is 3in. less than at the corresponding date last year. Theservice 
to the whole of the district, which comprises a population of over 
266,000 persons, is completely cat off for ten hours per day. The 
stock in hand will only suffice for fifty or sixty days. In view of 
the gravity of the situation, old deep wells are being opened up 
as supplementary supplies so as to obviate any interruption to 











a coal consumption of 2-951b, per indicated horse-power per hour, 





the water supplies for manufacturing purposes, 
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TO CORRESPONDENTS. 


sar In order to avoid trouble and confusion we find it necessary to injorm 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
' be taken of communications which do not comply with these 

4 All letters intended for insertion in Tos Encineun, or containing 
questions, 8 be panied the name and address of the writer, 
not necessarily for lication, but as @ proof of good faith. No notice 
whatever can be n of anonymous communications, 

4aF Weeannot undertake to return drawings or manuscripts ; we must, 

correspondents to keep copies, 





B. F. C. (Newcastle) —We cannot publish your letter unless you send 
your name and address. They will not be printed. 

A. Hi. W. (Sheffield’.— There is, cv used to be, a Society of Draughtsmen. 
If this should mect the eye of the secrctary perhaps he will send us his 
address, 

J. W. B. (Carlisle).— The simplest way of assaying red hematite is by the 
volumetric method. a description of which may be found in Beringer’s 
“ Assaying,” published by Griffins, 

. W. G. (Leeds).—Millwrighting has become somewhat a vague term ; 
but we gather that you refer to the mechanical transmission of power. 
You will find no more useful information of a thoroughly practical 
kind than that now given by several of the leaiing makers of 
sbaftipg. pulleys, Kc. The diameters of shafts for horse-power, the 
c istance apart and design of hangers and brackets, the size uf pulleys, 
the power of belts and ropes, are all to be found tabulated in such 
catalogues. You might seea little pocket-book issued by the Mechanical 
World, which incluaes many such tables (2) You will not find it easy 
to obtain plans of modern cotton mills. Manufacturers are chary 
about giving information. Surely you can obtain permission to see 
over some mills, and make your own observations. (8) There are 
many books on building consiruction which you can see in your own 
public library, but an architect should always be employed in such 
work. It is not the engineer's province. 


— 








MBETINGS NEXT WEEK. 


Ruesy Enoinegrine Socrery.—Thursday, October 19th, at 8 p.m., at 
the Benn Building, High-street. Ordinary general meeting. Paper, 
* Electric Switchgear,” by J. Whitcher. 

Tae ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.—Monday, 
October 16th, at 7.45 p.m., at the Royal College of Science, Stephen's 
Green, Dublin. Ordinary general meeting. Paper, ‘‘ Workman’s Com- 
pensation Act, 1897,” by Mr. J. Holliday. 

Tue InsTiTuTION OF MECHANICAL ENGIngEERS.—Friday, October 20th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James’s Park. 
Paper, ‘ The Manufacture of Cartridge Cases fur Quick-firing Guns,” by 
Colonel Leandro Cubillo, of Trubia, Spain, and the late Mr. Archibald P. 
Head, of London. 








(At 
DEATH. 


On Sunday, the 8th of October, very suddenly, Epwarp Hamer 
CaRBUTT, Bart., aged 68. 
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LONDON TRAFFIC. 


THE seventh volume of the “ Proceedings” of the 
Royal Commission on London Traffic was issued 
last night. It contains the report of the Advisory 
Board of Engineers—Sir John Wolfe Barry, Sir 
Benjamin Baker, and Mr. William Barclay Parsons 
—to the Commission. The substance of the recom- 
mendations contained in their report has already 
appeared in THE ENGINEER. On another page will 
be found a full summary of them. We question if 
any municipal inquiry more exhaustive has ever 
been carried out. The eminent engineers who have 
given their services gratuitously, have left nothing 
undone to obtain information. It is certainly not 
their fault if the result is not entirely satisfactory. 
Eight large volumes, thousands of figures, maps, 
and diagrams, are the result of the labours of many 
months. It is impossible to contemplate this 
colossal result of wasted energy without regret. 
We ask ourselves, Who will read these books ? 
who will follow these figures? for whom was the 
work carried out? Ostensibly, ultimately for 
Parliament. How many members will follow the 
subject with interest? When is it probable that 
any action will be taken ? 

While it is kept in mind that this seventh volume 
is not the report of the Royal Commission as a 
whole, but simply, as we have said, that of the 
Advisory Board of Engineers to the Royal Commis- 
sion, yet, who can doubt that it contains the very 
pith and marrow of the entire problem, the solution 
of which is sought. The Commission as a whole 
may accept or reject the scheme submitted to 
them; but so far as is known there is no alternative 
proposal ready for discussion. The salient features 
of the scheme as it stands are the construction of :— 
(1) A first-class main avenue from east to west 
through London, from Whitechapel to the Bays- 
water-road; (2) a first-class main avenue from 
north to south from Holloway to the Elephant and 
Castle, and possibly further south, passing by a new 
bridge across the Thames near to the western 
boundary of the city; (3) the widening in places 
to the width of “first” or “second-class streets,” 
or the making of new streets of those dimensions, 
on several of the trunk lines of thoroughfare, not 
only for the purposes of the existing vehicular and 
pedestrian traffic, but also in order to facilitate the 








introduction of tramways; (4) provision to the 
effect that no new streets for local purposes should 
be less in width than the width of “third” and 
“ fourth-class streets”; (5) the freeing of points of 
congestion where the tide of east and west traffic 
clashes with that from north to south. It is 
impossible to gather from the report what the total 
cost of the main streets alone would be, there is 
so much diversity of opinion about “ betterment” 
and “recoupment” among experts. But there is 
reason to believe that it would not fall far short of 
£30,000,000. It may be mentioned here incidentally, 
that the fact is referred to in the report, that the public 
will not invest money in metropolitan railways, the 
cost of which per mile exceeds a certain figure— 
the same trouble applies to streets. If £30,000,000 
are to be expended they must be obtained in 
the form of municipal loans. It is to the last 
degree improbable that they can be got in any 
other way. 

It would be mere waste of time to attempt to 
follow the Report step by step. To all intents and 
purposes it contemplates a reconstruction of the 
greater part of the metropolis. In effect it says 
that London as it stands is a gigantic mistake, and, 
if it weré possible, a new London constructed in an 
entirely different way ought to be built. This is 
magnificent, but it is not practical. All that can be 
done, we are told in effect, is that if the improve- 
ments contemplated were carried out, the metropolis 
of Great Britain would not be far behind Paris or 
Berlin. To us the weak point in the Report is 
that the Commissioners have kept certain conditions 
in the background. There is congestion in the 
streets ; there is defective circulation. They act as 
physicians did in the old unregenerate days; they 
treat symptoms, and not the cause of those 
symptoms. By far the greater part of the over- 
crowding is due to “the City.” There is an outer 
ring, and an inner ring, and a bull’s-eyein the centre, 
and hundreds of thousands seek the centre daily, and 
the inner and outer rings each night. The para- 
mount defect of London is centralisation. If it were 
but possible to distribute the foci of commercial 
interest, we should be very much better off. Until 
that is done we shall never have streets which are 
not crowded, particularly at certain hours of the 
day. History repeats itself, and prosperous cities 
have always been overcrowded. The Report ignores 
the tendencies of humanity. Grouping seems to 
be inseparable from our nature. A new London on 
the most improved principles is springing up about 
the Strand. It is simply a town of theatres. All 
the principal theatres and music-halls of the metro- 
polis stand on a few acres of land. When they 
empty at night the streets in the neighbourhood are 
for the time being congested. The group system is 
carried out in the City to the last limit. It may, of 
course, be urged that no matter how far the group 
system may be carried, the provision of facilities for 
locomotion will do good and relieve congestion. 
But is there any evidence available that this is 
true, save in a limited extent and for a time? All 
round London we find distinct evidence to the 
contrary. The extension of tramway facilities 
always means more building. Thus, to take one 
example out of a dozen, the extension of horse and 
then rope tramweys to Streatham was followed 
within a year by building operations over a large 
area. The electrification of the lines and a two- 
minute service to Blackfriars, Waterloo, and London 
Bridge has been followed by the construction of 
about three thousand houses, let each at about £40 
a year, within eighteen months. Morning and 
evening the cars are crowded, although, as we 
have said, they follow each other at intervals of one 
or two minutes. The greater the facilities for loco- 
motion, the greater will be the crowding ard con- 
gestion. New York may be regarded as a mcdel 
city, laid out in rectangles and blocks with mathe- 
matical precision, and yet no city in the world has 
a traffic so congested. The root of the whole evil 
lies in the tendency of men to work in groups, as 
we have said; and the grouping is intensified by 
aids to locomotion, until a point is reached at 
which fission must. take place. Some one leaves 
the parent group and starts in a different locality. 
We see this in the establishment of works and 
factories in entirely new districts. Take the neigh- 
bourhood of Rugby, for example ; and if we inquire 
we shall find that the emigration is the result in the 
main of overcrowding and general congestion. It 
would appear, in short, that in all cases conditions 
prevail in prosperous communities which regulate 
the amount of traffic, and these conditions are the 
carrying capacity available. Traffic grows, in a 
word, with the roadways. If a main thoroughfare 
30ft. wide is too narrow to-day, one 50ft. wide will 
be too narrow in a couple of years. Here we have 
the crux of the whole problem. The extension of 
facilities for locomotion in the metropolitan area 
carried out during the last forty years can scarcely 
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be imagined by the present generation; and yet the 
streets are congested to-day in a way quite 
unknown before improved omnibuses, underground 
railways, and tram lines were heard of. The 
eminent engineers who have drawn up the Report 
before us have either of set purpose or unwittingly 
taken small account of this aspect of the problem; 
and just in so far have they missed itssolution. At 
an enormous outlay we should obtain a number of 
splendid thoroughfares. Judging the future by 
what has taken place in the past, their existence 
would only transfer congestion to other districts. 
The hope of London lies first in decentralisation, 
and secondly in the careful organisation and regula- 
tion of traffic, a direction in which much remains to 
be done. Thus, for instance, the unloading of vans, 
on which the Commissioners lay some stress, might 
be carried on by night instead of by day. A dozen 
suggestions, indeed, present themselves. It is, 
after all,as has been said, impossible to rise from 
the perusal of the Report before us without feeling 
that the Metropolitan problem is so tremendous that 
it is almost impossible to believe that it will ever be 
solved by artificial means. 


INTER-COLONIAL TRADE PREFERENCE. 


THE enterprise of the Government of the 
Dominion of Canada in fostering the resources of 
that immense territory, and of promoting of both 
the home and foreign trade of the country, is 
remarkable. If it is desired to support the estab- 
lishment of new industries, facilities are soon 
afforded either in the form of grants of land or 
other concessions, or in the award of bounties on 
production, as in the case of the iron and steel 
trade ; while further assistance is given, if deemed 
necessary, by increasing the import duties concerned 
or by imposing duties where the imports have 
previously been admitted free. A similar policy 
has either been pursued or is proposed to be 
adopted by the Commonweaith of Australia, 
although less elasticity is shown than in the case of 
Canada. But the characteristic feature of the latter 
Colony has been and continues to be one of initia- 
tive. In the first place, we have the now well- 
known preferential tariff which accords a reduction 
of one-third on dutiable imports from the United 
Kingdom ; and, secondly, the Government of the 
Dominion have broached the question of preferen- 
tial trade as between the Colonies themselves. The 
new proposal takes the form of a request addressed 
by the Government of the Dominion to the Govern- 
ment of Australia, asking whether the Common- 
wealth is prepared to enter into arrangements for 
the establishment of a system of preferential trade 
with Canada. The Australian Government, who 
already have tariff schemes of their own under 
attention, have apparently been anticipated by the 
action of Canada, whose suggestion is now receiving 
consideration. Nevertheless, the Victorian Cham- 
ber of Manufacturers has promptly discussed the 
problem and adopted a resolution asking the 
Federal Premier to take the communication from 
the Government of Canada into immediate con- 
sideration. This decision on tke part of the Vic- 
torian Chamber was doubtless hastened by the 
passing towards the end of September of an earlier 
motion in favour of the granting of a tariff giving 
preference to the United Kingdom up to 25 per 
cent., subject to conditions affording adequate pro- 
tection to Australian industries; and it is quite 
easy to extend the application of the suggestion to 
Canada and other Colonies in the British Empire. 

It has already bsen stated that the Government 
of Australia have various schemes of their own 
under consideration. One of these relates, as the 
Premier recently pointed out, to the question of 
granting bonuses for the purpose of initiating new 
agricultural and manufacturing industries. These 
will include, apparently on the principle followed in 
Canada, the granting of a bounty on the production 
of iron and steel. It will be evident that with the 
change brought about by the organised export 
activity of huge foreign monopolies both in neutral 
and colonial markets, it would be futile for colonial 
Governments to assist in the establishment of new 
industries unless the help rendered took the form 
of something more substantial than the levying of 
high import duties. Although the fact of granting 
bounties on production in the early stages of the 
foundation of new industries operates to the detriment 
of British exporters to the Colonies, it is a matter 
which must of necessity be faced and taken into serious 
consideration. If bonuses are granted, manufac- 
turing trades will be either established or extended 
in the Colonies, and time alone will prove whether 
they will prosper under the system. But against 
this method of cultivating new industries, in so far 
as it prejudicially aftects British exporters, has to 
be set the probability of compensation being afforded 
n certain directions by the introduction of preferen- 





tial treatment on colonial imports from Great 
Britain. The system already exists in the case of 
Canada, and also to an insignificant extent in 
regard to South Africa, in respect of certain 
manufactures. In addition to this, the Aus- 
tralian Government either propose mutual arrange- 
ments with South Africa and New Zealand, 
or an unconditional preference to British imports 
by increasing the existing duties on the entrance 
of goods from foreign countries. 

The latter plan is also capable of extension on a 
broader basis when the tariff question has been settled 
in the United Kingdom. Canada has, however, paved 
the way by approaching.Australia on the subject of 
preferential relations between the two Colonies. It 
only requires these two to agree between them- 
selves, and one can readily understand how a 
scheme of inter-colonial preference could be ex- 
tended so as to include New Zealand, South Africa, 
the West Indies, to say nothing of the bringing of 
India and other possessions into the same scheme. 
The project is immense, but it rests with the 
Colonies to declare what they require or are pre- 
pared to concede in order to carve the path towards 
an Imperial Customs union. 


COMPOUND LOCOMOTIVES. 


For reasons not quite apparent, the compound 
locomotive has hitherto not been regarded as a 
success in this country. It has been very carefully 
tested under various conditions. Several types have 
been tried; but until comparatively the other day 
the compound system failed to find favour with 
British railway engineers in general. It is next to 
impossible to arrive at the truth about the results 
obtained with Mr. Webb’s compounds on the London 
and North-Western, or Mr. Worsdell’s on the 
North-Eastern. The engines represent the most 
extended use of the compound locomotive that has 
taken place in this country. Abroad, we all know 
that either the conditions are more favourable to 
the compound system, or French, German, Italian, 
and American locomotive superintendents have been 
more easily satisfied ; and it may safely be said that 
with them the compound system has come to stay. 
Yet even in the United States, improvements have 
been deemed desirable, and the Baldwin Company, 
of Philadelphia, has brought out a new type of 
balanced compound engine, for which various advan- 
tages are claimed, and concerning which much 
information is given in a small book recently issued 
by the firm, which contains a paper setting forth 
the principles and construction of the new engine, 
and read before the Richmond Railway Club, last 
March, by Mr. Lawford H. Fry. 

This engine is of the 4-4-2 type, the two high- 
pressure cylinders are inside, and turn the leading 
pair of driving wheels by a cranked axle of special 
design—a modification of the well-known half crank. 
The low-pressure outside cylinders drive the trail- 
ing driving wheels. The cranks are so set that one 
pair of pistons is always moving in the opposite 
direction to the other pair of pistons, and in this 
way longitudinal ‘or reciprocating balance could 
be perfectly obtained were it not that the cylinders 
are not all in the same plane. This is rectified by 
placing the balance weights for the vertical centri- 
fugal effort at an angle which compensates the 
effect of the cross stresses. It is claimed—and we 
see no reason to doubt it—that the engine is as 
perfectly balanced as it is possible for a locomotive 
to be. There are two large piston valves for the 
four cylinders. There are two castings only, each 
of which consists of two cylinders and a cylindrical 
valve chest and half a saddle. They are bolted 
together, one of the bars of the main side frames 
being threaded, so to speak, through each casting. 
The whole arrangement is simple and workmanlike. 

It is claimed for the engine that it represents the 
very latest and best locomotive practice in the 
world; and to bear the statement out the Baldwin 
Company supplies some interesting figures setting 
forth the results of various tests and experiments 
which have been made with one of the new engines. 
We are told that as the result of a test carried out 
on the Burlington and Quincy Railroad, when the 
new locomotive was compared with an ordinary 
non-compound, it proved capable of hauling a 40 per 
cent. heavier net load on the same _ schedule, 
although it was less than 10 per cent. larger. With 
the same load of eight cars, the speed was 11 per 
cent. greater than with the simple engine, repre- 
senting about 16 per cent. more work, yet the actual 
water consumption was 23 per cent. less. The 
water consumed per horse-power was 28 per cent. 
less. Many other figures are given of comparative 
and other tests, with which for the moment we need 
not concern ourselves. 

It will be seen that there is no direct relation 
between the hauling power and the water consump- 
tion ; that is to say, the water consumption was 





not reduced in the same proportion as the steam 
per horse per hour. Further comparisons have been 
made between the new engine, No. 2700, and the 
other engines. They are all enormous machines 
with nearly 3000ft. of heating surface. Now, the 
compound locomotive indicated as much as 1129 
horse-power, and burned 4°301b. per horse per 
hour; No. 741, a simple engine, indicated 966 horse. 
power, and burned 4°641b. per indicated horse. 
power per hour. The difference in favour of the 
compound is here only *341b., or less than .' th, 
The figures seem to corroborate the statement 
repeatedly made in this country, to the effect that 
although there is a saving of coal per indicated 
horse-power, it is so small that it is not worth 
having. We must search elsewhere, then, for the 
good points of No. 2700. ll the other en. 
gines used about 30 1b. of water per indicated 
horse-power ; but 2700 used only 24°37lb. Leay- 
ing out one run when the engine was oyver- 
loaded and still kept time, the water consump. 
tion is given as 22°86 1b. per indicated horse. 
power per hour, or about 25 per cent. less than the 
normal engines used. It is clear that the boiler of 
No. 2700 cannot have been as efficient as those of 
the other engines, and we find, accordingly, that 
while No. 1741 made 7:81b. of steam from and at 
212 deg., No. 2700 made only 6:78 lb.—why we are 
quite unable to say, for the compound engine had 
longer flues, a much softer exhaust, and a lower 
flue gas temperature. Indeed, No. 1741 had alto. 
gether the better boiler. Its heating surface was 
2770 square feet, and it evaporated at the rate of 
13°55 1b. per square foot, while No. 2700 had 28s] 
square feet, and evaporated only 11:96lb. We are 
told that a probable explanation is that as the crew 
of No. 2700 was constantly changed, the firing was 
not what it ought to have been. As a rule, how- 
ever, care is taken in making experiments of this kind 
that the enginemen shall be competent and some- 
thing more ; so the explanation must be taken for 
what it is worth. Much remains for explanation 
before we can accept the figures given as really 
proving that the compound balanced locomotive is 
transcendentally better than the engines against 
which it was tried. 

We can, however, establish another comparison. 
The merits of a locomotive, after all, are not to be 
judged in terms of indicated horse-power, but by 
the net draw-bar pull. Now, it appears that the 
internal losses, as we may call them, of No. 1741 
were much greater than those of 2700. Thus, the 
first-named engine used 46:11 lb. of steam per 
draw-bar horse-power per hour; No. 2700 required 
only 36°78 lb. It is stated that at 60 miles an 
hour the balanced compound will indicate 1500 
horse -power, of which 985 are left for the draw-bar, 
while a non-compound engine exerting the same 
indicated horse-power at the same speed will absorb 
600 horse-power and leave 900 horse-power for the 
draw-bar. From this it is to be assumed that the 
effect of accurate balancing—and perhaps a re- 
duction of back pressure—is to diminish the 
internal waste of the engine; and it seems pro- 
bable, after all we have said, that compounding, 
while securing some economy, plays quite a 
sécondary part as compared with the benefits of a 
free running engine. It has over and over again 
been said in this country that the future improve- 
ment of the locomotive lies in the adoption of a 
better valve gear than that now in use. So far as 
all the evidence goes, it appears to us that more can 
be got by improved valve gear and the reduction of 
internal resistances of all kinds than by com- 
pounding pure and simple. If, however, the 
compound engine runs more freely than the non- 
compound and gives a better draw-bar percentage, 
then let us have the compound engine by all means; 
only let us be careful:to put the saddle on the right 
horse, and not attribute to compounding results 
which are possibly due to something else. 


ENGINEERING PROGRESS AND IMAGINATION. 


THe autumn meeting of the Iron and Steel 
Institute, recently held at Sheffield, heralds the 
coming of the winter sessions with presidential 
addresses, &c., and the reading and discussion of 
papers at numerous scientific societies. The pre- 
paration of most of the addresses and some of the 
papers is, we suppose, completed. Concerning the 
former, presidents-elect have innumerable precedents 
to follow, such as the presentation of an apologi 
pro laboribus suis, in the shape of a recital of the 
progress in the particular sphere of engineering 
which has comprised the life-work of the speaker, or 
a review of the year’s progress in any particular 
branch of work, or a critical discussion of, say, the 
educational side of engineering training. For 
specimens of any of these, or of other equally 
recognisable types, it is easy to point to notable 
models. But with regard to the papers read by 
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ers, or associate members, of the different 
institutions, in the great majority of cases a definite 
model is followed, that model being a description of 
something successful—a bridge or tunnel, process of 
manufacture, or question of theoretical design. 
Sometimes the circumstances of a failure are dis- 
cussed, but this generally is due to some abnormality 
manifesting itself in a piece of mechanism when 
standard conditions of manufacture or application 
have presumably been followed. More ordinarily, 
however, the typical paper may be said to represent 
the fruits of engineering imagination which occa- 
gioned the successful adventure, and which led to the 
achievement or progress recorded. There is, how- 
ever, an unwritten history of engineering develop- 
ment, which, in certain of its: features, closely 
ragembles the story of the evolution of the human 
race, and possesses the same key-note, namely, 
adventure, fostered by imagination. 

Trial and error, experiment and rebuff, explora- 
tion and investigation, have been the characteristics 
of man since his nomad days when his energies 
were confined to predatory warfare or migratory 
wanderings after game or pasturage. The localisa- 
tion of races gradually diverted the direction of 
man’s mental activities, and, as all know, brain 
power tended towards higher and yet higher scales 
of dominance over the muscular power of the race. 
In this development striking parallel courses of 
action are to be found in widely separated ages. 
Just as nomadic man felt his way from valley to 
valley across difficult mountain ranges, with fresh 
scenes ever opening to his eyes, so scientific man 
in his study of Nature is bat little better off rela- 
tively than his forbears who lived in cruder days. 
Faced with apparently insurmountable limitations, 
the scientist of to-day, be he chemist or biologist, 
engineer or sociologist, sets out to define what is appa- 
rently impossible, and proceeds through trial, error, 
failure, and what not, perhaps to some measure of 
success, perhaps to triumph, and more often to an 
impasse, with all the zeal that a leader of a pastoral 
tribe might lead his fellow countrymen over a sterile 
desort, and through hostile tribes, towards a land of 
plenty, leaving by the wayside the bones of those 
broken by the forces marshalled against them. At 
the back of all there is the grim allegorical figure of 
Time, confounding the prophecy of optimist and 
pessimist alike—more often the former than the 
latter—and watching the fanatic and reformer of 
one generation becoming the prophet, or even the 
conservative ideal, of the succeeding ages. It were 
easy to pursue such a train of thought, but a disqui- 
sition on the philosophy of progress, even if pursued 
along the delightful Utopian lines favoured by Mr. 
H. G. Wells, is perhaps somewhat foreign to the 
eommon sense of practical engineers. Yet, if engi- 
neering is not to proceed along the lines of hyper- 
standardised grooves, imagination must be given 
a certain play, men must dream of undis- 
covered realms of adventure, and must regard their 
imaginings as beacon lights to be followed. That 
many will follow will-o’-the-wisps rather than fixed 
stars on the horizon is as inevitable as is their 
resultant failure. Progress, like Nature, wastes a 
thousand seeds for one that bears fruit. Yet, 
despite waste and error, the demand exists un- 
advertised for engineers with imagination. There 
is no need to point overmuch to what has been 
done. The first bar of wrought iron and the first 
chain had in them all the potentialities of the 
Menai Suspension Bridge, while any schoolboy 
could point to the links between the rude coracle of 
his ancestors and the line-of-battle ship. Faraday’s 
investigations of the electric currents induced in 
conductors moved in magnetic fields, led in a 
remarkably brief period to the huge electric 
generators and numerous motors in use to-day. 
Between the ordered research of to-day, and the 
haphazard, superstitious investigations of the 
medieval ages, when those who were not devoted 
to a military career, or to priestcraft, sought elixirs 
of life or a philosopher's stone, is a wide breach. 
Yet the imagination which fired the alchemist 
still makes demands upon those who seek to 
progress along one line or another to greater 
efliciency, on to better achievements. The biologist, 
groping along a border line between the animate 
and the inanimate, between the most microscopic 
Organic cell capable of reproduction and the 
inorgaric crystal, has a fascinating field, in which 
the engineer, if he boa a man of culture and 
roadened sympathies, cannot but be interested. 
But at the engineer's hand, in his own laboratories, 
lie problems best treated, if the brain which 
wrestles with them has an intelligent imagination 
alert to see the logical outcome and possibilities of 
a discovered fact, and is content to strive per- 
sistently, line upon line, step beyond step, towards 
its ideal, The dictionary of the engineer intent on 
progress knows nothing of finality, and nothing is 
more rash than to asseverate that any particular 
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vein is worked out. The metallurgist seeks for an 
ideal steel, and as year by year the available know- 
ledge of alloys and their properties is added to, 
ductility, tenacity, hardness, or whatever particular 
feature is demanded for special work, is supplied to 
an extent which increases annually. The electrician 
makes several demands. He wants a perfect 
dielectric substance—one which shall be at once 
non-hygroscopic and fire-proof, elastic, yet possess- 
ing a fair tensile strength in order to withstand 
mechanical strain and vibration, and, above all, 
possessing low inductive capacity and high 
dielectric and ohmic resistance. Various com- 
pounds have been supplied to him in reply to these 
demands. 

The electrician too, would like a magnetic alloy 
having a greater permeability than cast steel with, 
say, a hysteritic constant one-third of that of good 
armature plates. In this connection the work of 
Dr. Heusler, on the Continent, and Mr. Hadfield 
and Professor Fleming, in this country, has given 
us alloys of manganese, copper, and aluminium, the 
component parts of which are in themselves non- 
magnetic, but which when alloyed possess magnetic 
properties comparable with those of low grades of 
cast iron. The last two investigators have 
advanced the hypothesis that ferro-magnetism 
per se is not a property of the chemical atom, but 
of certain molecular groupings, and hence that “ it 
may be possible to construct alloys which are as 
magnetic, or even more magnetic than iron itself.” 
If we leave the electrician and his demands and 
turn only to one other instance, namely, that of the 
steam engine, we know that the engineer will 
never be satisfied until he has wrested from the 
latent heat of the steam passing into his condensers 
some measure of its energy. Professor Josse has 
worked at this problem by employing the binary 
fluid engine, but his success is hardly commensurate 
with the additional complications involved. 

Mentally, therefore, the engineer has fields well 
worthy of his exploration, and he who will go the 
furthest in carrying the race along the lines of 
scientific progress must be the engineer with a 
cultivated imagination. This qualification is used 
advisedly. The uneducated imagination, with ill- 
founded theories, can mean only the discovery of 
mares’ nests, perpetual motion crazes, water-tube 
boilers which look bad even on paper, involving 
wasted money, wasted time, and wasted effort. 
But the educated imagination, or perceptiveness, is 
as necessary to the engineer who wishes to progress 
towards any goal, as is the shrewd practical sense 
which must be its concomitant corrective. While 
it is well to dream, in order that stagnation and 
sterility may be avoided, the imagination must be 
of the logical, painstaking order, else will the ideals 
only lead to waste of effort to a deplorable degree. 
Waste may also be prevented by a reasonable 
recourse to publicity. Imagination, even of the 
cultured type, for which we have pleaded, is apt to 
repeat itself, and to perpetuate to a recurring degree 
the failures of previous investigators. Every engi- 
neer, therefore, who cares for efficiency in its widest 
sense owes it to his confréres that he should record 
any properly-conducted investigations, and com- 
municate the results to one of the recognised 
institutions or to the technical press, whose main 
characteristic, the absence of the ephemeral, was 
the subject of special tribute by Mr. Hadfield in his 
presidential address to the Iron and Steel Institute 
last May. More publicity, even in regard to partial 
failures, can only make for efficiency in engineering 
progress, in that it will prevent imagination of the 
logical, painstaking order leading to wasted effort. 
In every factory and every laboratory experiments 
are being made. Those which fail have an educa- 
tional value at present confined to the investigators 
alone. Is it not possible that more might be done 
by the councils of the leading engineering institu- 
tions to make known to a wider extent the ways 
that are seemingly closed, and the attempts made 
to discover them ? 


LLANELLY HARBOUR. 


An unfortunate climax has occurred in connection 
with the affairs of Llanelly Harbour. For many 
years this was one of the South Wales dock under- 
takings that lagged behind in the dock competi- 
tion which especially distinguishes the Bristol 
Channel; the people were apparently content with 
small things, owing possibly to the fact that the 
town is remote from the steam coal field. Anthra- 
cite it had at its doors in plenty, and, moreover, 
enjoyed a not inconsiderable trade in copper and 
tin-plates, but the combination of the three did not 
reach proportions sufficiently large to induce the 
authorities to extend their dock ; they were content 
to occupy a minor position. But in the course of 
time a change took place; a new dock was decided 


upon, the’ work put in hand, and duly com- 
pleted. It,’was with the completion of the dock 
extension that trouble came to Llanelly. Owing 
to a difference of opinion between the Dock 
Trust and a local firm of colliery owners, access 
to the dock could not be obtained; the possession 
of a piece of land between the dock and the entrance 
channel was disputed. A lawsuit ensued, and 
eventually the trouble was overcome. But by 
this time the finances had got into a bad way, for 
there was no money forthcoming to pay the interest 
which accrued, and was added to the sum originally 
borrowed from the Bank of England for the con- 
struction of the new works. Trouble arose with the 
Old Lady of Threadneedle-street,and there appeared 
every likelihood of a Receiver being appointed on 
the part of the Bank. After much negotiating, 
however, this was avoided; two representatives 
were appointed by the London institution, and an 
arrangement was come to whereby a mortgage was 
to be executed in favour of the Bank, one of 
the provisions being that the Corporation of 
Llanelly should levy a 2s. rate every year as an 
additional security to the creditors. It is possible 
that this was an unpledsant morsel for the towns- 
people to digest; but, still, the condition was 
accepted by a public meeting of ratepayers last 
year. The draft mortgage is prepared, but now the 
Corporation are raising objections. They urge that 
they should not be called upon to make the rate 
unless and until the interest be paid. But the 
Bank of England, needless to say, is not one of 
those institutions which can be played with—a fact 
well enough appreciated in most business centres, 
but apparently not understood in this somewhat 
remote quarter of Wild Wales. There is the trace 
of the impression that a bank is a bank all the time, 
and that in this case all that is necessary is to 
interview the gentleman in his parlour in the dear 
old countrified way, and that all will be well; that 
the man with the money will listen to the tale of 
woe ; feel compassion for the poor, small borrower, 
and, because he is poor and small, consent to easier 
terms than those upon which assistance was granted. 
Nor is the appearance of the squabble at all im- 
proved by the fact that a certain number of the 
Town Councillors who are now objecting to the 
mortgage are also members of the Harbour Trust, 
who approved it. What the Bank directors think 
we can only surmise, but what they have done is to 
state that unless the terms already arranged be 
carried out, and the mortgage completed before the 
re-opening of the law courts, a receiver will be 
appointed. It is to be hoped that wise counsels 
will prevail, and the threatened dishonour be 
avoided. ‘ 


THE PAY OF PROFESSORS. 


In the course of a paper of considerable interest 
upon “ Technical Education in Germany,” by J. L. 
Bashford, which appears in the current issue of the 
Fortnightly Review, the author states that at the 
Berlin Technical University, which is the largest in 
Germany, with a staff of 390 teachers, the lead- 
ing salaried professors on the staff receive salaries 
varying from £250—£375, with an allowance for 
house rent and a share in the fees of the students 
attending their lectures up to £150. After read- 
ing this statement the British engineer will, we 
think, not be tempted to apply for a post as pro- 
fessor on the staff at the University. On reading 
further we learn that “the Minister of Education 
in Prussia has introduced a plan for selecting men 
as professors who have distinguished themselves 
as practical (the italics are in the original) 
engineers, and who combine a solid foundation 
of the knowledge of the theory of their work 
with sufficient practical experience. This plan 
has been carried into execution at the Danzig 
Royal Technical University.” After making all 
possible allowance for the difference in cost 
of board and lodging in Germany, the prospect 
set before us by the author does not seem 
brilliant. A Professor of Engineering at, at any 
rate, one of the minor Universities in England, has 
for many years been in receipt of a salary of at least 
£900 a year, part of this sum being a share of the 
fees paid by the students, whilst the salaries of 
practical engineers who are capable managers of 
large works are, of course, in many instances more 
than double this amount. The author of the article 
in the Review does not tell us what becomes of the 
vast number of students on leaving the Universities, 
but he states that whereas in former times young 
German engineers often came over to England to 
complete their education, they now carefully avoid 
this country and visit the United States instead. 
He also states that reciprocity occurs, the American 
engineers carefully avoiding England and going to 
Germany to complete their professional education. 





We can recommend the perusal of this article to all 
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engineers, if only to teach them what to avoid 
The great strike of electrical engineers now pro- 
ceeding in Berlin should not be forgotten in consider- 
ing this question. 








LITERATURE. 


The Steam Engine and other Steam Motors. Vol. I.—The 
Thermodynamics and the Mechanics of the Engine. By 
R. C. H. Heck. Kegan Paul, Trench, Triibner and Co. 
1905. 

Tuis treatise on the physics of the steam engine has 
many excellent and several novel features. So many 
books have been recently published about steam engines, 
that some novelty of treatment is required to make a new 
one palatable. This treatise does not deal with boilers, 
and keeps strictly to piston engines. Only slight 
reference to turbines is made. A second volume is 
promised dealing with turbines, and with the performance 
and design of engines. The present volume restricts 
itself to the thermodynamic and mechanic actions taking 
place in the engines, and eschews entirely descriptive 
details of construction. 

The first part of the book describes simply and very 
clearly the nature of hot gases and steam, and the 
elementary thermodynamic principles of what is called 
the “ ideal heat engine,” although the effort to state simply 
the thermodynamic theory of gas pressure is very feeble. 
In this first part there is nothing novel. In the paragraph 
headed “ Drawing of the Exponentia! Curve,” the author 
gives no graphic construction for this curve, but recom- 
mends plotting it from tabular numerical values. For 
superheated steam the author gives Zeuner’s formula, 
from which follows a constant specific heat for constant 
pressure expansion, but in a useful and candid appendix 
he gives a short account of recent experimental researches, 
and points out that these demand modification of certain 
portions of his text. We invite his attention to the chart 
published in THE EnarneEr of 8th July, 1904. 

Professor Heck fully recognises the great importance 
of the subject of adiabatic expansion, and devotes a large 
portion of his treatise to very complete and very interest- 
ing calculations of the various results of such expansion. 
He begins by plotting examples of adiabatic curves of 
water-steam mixtures, starting from various degrees of 
wetness, and also from both pure water and dry saturated 
steam. Alongside of these he plots the corresponding 
curves of constant degree of wetness, and thus shows 
very plainly how condensation or evaporation proceeds 
along with adiabatic expansion. These curves are calcu- 
lated from the direct experimental data as to water heat 
and latent heat of evaporation. He shows that Zeuner's 
exponential adiabatic law with index equal to (1°035 + 
*1x) agrees fairly well with true results so long as over 
two-thirds of the mixture is steam, but fails badly for 
greater degrees of wetness. This failure of the law has 
been long well known, and, indeed, since 2 necessarily 
varies along the curve, it is obvious that the index cannot 
be constant. What the author fails to notice, although 
it is well illustrated by his tabulated calculations for z = 
land « = ‘75 on page 70, is that the law of constant 
index must hold more nearly true for a mixture of 
only a little more steam than water than it does for nearly 
dry steam, because, as his diagram on page 68 shows, it 
is in this condition that x varies little with adiabatic 
expansion. Short adiabatic expansions do not change x 
when z is ‘6 at a little over 300 lb. per square inch 
pressure, and also when z is ‘5 at about 26 lb. per square 
inch absolute. But any extension of the expansion 
beyond a short range inevitably changes the degree of 
wetness, and, therefore, also-the index. Moreover, it 
must be pointed out that Professor Heck’s comparison 
between actual results and Zeuner’s formula is limited 
to expansions from a singlé initial pressure, namely, 
160 lb. per square inch. ‘If there could be established 
two accurate general laws for-short. range expansions at 
all pressures of hot water and of dry saturated steam, 
then it would be easily possible to do the same for all 
intermediate conditions of wét’steam. Unfortunately, in 
his subsequent important: work, Professor Heck gets his 
quantities for hot water expansion, not directly, but by a 
process of subtraction‘which he is himself obliged to 
confess has not always-a satisfactory degree of accuracy. 

Here we are tempted to illustrate, by reference to the 
calculations made on pages 7981, the devious paths into 
which devotees of entropy, with a penchant for tables 
and arithmetic labour, are led. The author here obtains a 
quantity of work which he finds to be 22°06 heat units. 
‘'o do so he begins by extracting from his extensive and 
excellent steam tables, seven quantities, each to four 
significant figures. Three of these quantities are entro- 
pies. He proceeds to divide the difference of two of these 
entropies by the third. The factor thus found is used to 
multiply a fourth tabular quantity, and the product is 
added to a fifth. This sum is then subtracted from 
a sixth tabular quantity. Then a seventh tabular 
quantity is multiplied by the entropy factor as above 
found, and the product multiplied by the exhaust pressure 
in pounds per square inch, and this reduced to heat units 
by multiplying by 144 and dividing by 778. This last 
result is then subtracted from the first found, as above 
explained, the difference being the desired 22-06 heat 
units. 

Instead of doing this, he might have found the same 
more accurately, because more directly, and with greatly 
less arithmetic trouble and less frequent searchings in the 
tables, by the simple process-— 

871-2 — 181°9 — 673 (*5633 — °3148) = 189°3 — 167°24 

the five quantities here used being the same as five of the 

seven he has used and quoted from his tables, each with 
its four figures, although such minuteness is not justified 
by the accuracy of our physical knowledge of the 
behaviour of steam. That his very devious process of 
arriving at this result did not introduce an error in the 





4th figure of the result is a high testimony to Professor 
Heck’s talent as an exact arithmetician—if it be not due 
to accident. 

By such calculations he forms‘a table and draws a dia- 
gram of ideal limits of engine efficiency, and pounds of 
steam wd horse-power hour for pressures ranging from 50 
to 250 lbs. per square inch in condensing and non-condens- 
ing engines, first with a square left-hand bottom corner to 
the indicator diagram, and second with a Carnot adiabatic 
compression curve for its left-hand boundary. The 
Carnot engine uses more steam but has the greater 
efficiency. The improvement in efficiency ranges from 
0°3 to 1°8 per cent., while the excess of steam for the 
Carnot cycle ranges from 1°2 to 1°6 lb. 

In discussing the effects of clearance and compression 
he shows that one certain grade of compression gives the 
least steam used per indicated unit of work. He proves 
this by working out by graphic trial the results of various 
compressions for a given special indicator diagram. “He 
says that a general formula for this adjustment “ would 
be very complicated, and could be made only approxi- 
mate at best.” This is not quite true. The adjustment 
depends, of course, upon the cut-off and upon the general 
shape of the indicator card; but in terms of the area of 
this card—measured by a planimeter or otherwise—with 
a square left-hand bottom corner, 7.e., without any com- 
pression, the general problem is not really a difficult 
one, and yields a simple enough equation for a perfectly 
exact adjustment. 

The author next gives a very good chapter on cylinder 
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condensation, and tests hisown formula m = ~, N / pe 
iY 


by very numerous applications to recorded experimental 
results. It appears to fit these very fairly. Here m is 
the fractional condensation with dry saturated steam at 
admission, and N is the revolutions per minute, p the 
pressure just after cut-off, e the ratio of cut-off, s the 
reciprocal of the mean hydraulic depth of cylinder, and T 
an empirical function of the pressure following the tem- 
perature closely up to about 100 lb. on the square inch 
but above this increasing faster than the temperature. 

Following this there is a short section upon engine 
economy and the use of the steam jacket. Here the 
author uses the word economy in the sense of physical 
thermo-dynamic efficiency. 

By far the most interesting chapter is that on steam 
jets. Here on page 139, in equation 116, there is a mis- 
print of a capital P for lower case p ; and at the foot of page 
143, an error, more apt to confuse, is the misprint of V? 
for v,. Asa whole, the book is very clear of misprints. 
The steam-jet expansion is assumed as adiabatic, and the 
frictional resistances and losses are neglected. It is for 
the sake of this investigation that the author has spent so 
much labour on the accurate determination of adiabatic 
steam curves, both wet and dry. The jet sections at 
which various specified pressures are reached give definite 
specific volumes to the steam calculable from the adiabatic 
curves, along with definite amounts of kinetic energy 
similarly calculable. The kinetic energy gives the velocity, 
and assuming the velocity as normal to the cross section, 
the quotient of the specific volume by the velocity gives 
the cross sectional area per Ib. of steam flowing per 
second. 

In German and French calculations there has been 
usually assumed a definite percentage loss of energy 
through friction, eddy-making and heat radiation. Pro- 
fessor Heck seems to consider these corrections negli- 
gibly small—apparently for somewhat dubious reasons— 
but we quite agree that it is quite as rational to neglect 
them altogether as to assume that they bear a constant 
arbitrary ratio to the kinetic energy generated. Professor 
Heck’s theory is elaborated in very extensive numerical 
tables: and diagrams, which are not only extremel 
interesting, but are also arranged in forms whic 
give them easy practical utility. The jet section 
per pound-second of flow comes to a minimum which 
he calls the “choke,” and then enlarges again, with 
further drop of pressure on account of the specific 
volume increasing faster than does the kinetic velocity. 
The “choke ” occurs at a little below six-tenths of the 
initial pressure, as he finds empirically from his numerous 
plotted curves. He states that it would be futile to 
attempt the discovery of these results from a mathe- 
matical investigation based on an exponential law for 
adiabatic expansion; but here he is mistaken, such in- 
vestigation yielding extremely simple results very closely 
agreeing with those he has obtained by his method of 
calculation from tabulated measurements. But nothin 
but admiration can be expressed for the beautifu 
diagrams by which our author ‘illustrates this difficult 
and important subject. 

The determination of the cross-sectional area at each 
stage of the pressure-drop does not, of course, carry with 
it any determination of the distances between such sec- 
tions, and, therefore, gives no solution of the problem of 
the shape of a longitudinal section of a steam jet. This 
shape must be otherwise determined, and Professor Heck 
attempts one solution of this really important problem 
of design. Its greatest importance arises from the 
application to the new industry of steam turbines. Pro- 
fessor Heck promises us this application in his second 
volume. In this volume there is only very elementary 
reference to turbines. 

The remainder of the book deals with the kinematics 
and dynamics of the cylinder-piston-connecting-rod-crank 
mechanism; the accelerations of the reciprocating, oscil- 
lating, and rotating masses; the fly-wheel action; and 
the balancing of the engine so as to minimise the 
“shaking forces.” The subject is clearly and fully 
expounded, and diagrams are used freely to elucidate it. 
On page 258 we find a set of three very neatly formed 
diagrams for displacement, velocity, and acceleration of 
the piston. Polar diagrams of velocity and acceleration 


are made little use of here, although references to. 


“velocity images” and “acceleration images” occur. 
In deducing the piston acceleration by Fig. 120 on page 
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252, the component G H of the acceleration, which ; 
illustration happens to be a very large aserbecoany beh. 
equalling in magnitude the total resultant, is left whol] 
unexplained, no reference at all being made to it. This 2 
surely unsatisfactory. It is the component due to the 
change of angular velocity of the connecting rod rom 
the crank. The fly-wheel action is thoroughly explained 
except that all the calculations made assume a uniform 
resistant torque worked against. Curiously enough, the 
elementary centrifugal-force rim-stress in fly-wheels i 
the only static stress worked out in this treatise, while it 
is well-known that this elementary theory will not apply 
with sufficient accuracy to the safety of fly-wheels, The 
section upon counterbalancing is also good; but there ig 
nothing in this dynamic part of the book of originalit 
deserving special notice. The whole treatise jg m4 
example of the thorough and painstaking efforts aftey 
physical accuracy which characterise many of our modern 
engineering text-books, and which reflect so much credit 
on modern technical literature. Here we find un entire 
absence of slipshod investigation and of non-candid 
slurring over of difficulties in vague phraseology. 





SHORT NOTICES. 


Memoirs of the Geological Survey: Summary of } -rogress 
of the Geological Survey of the United Kingdom and Museum 
of Practical Geology for 1904. To be purchased from any 
agent for the sale of Ordnance Survey maps, or through any 
bookseller from the Ordnance Survey office, Southampton 
Price 1s.—This summary contains a record of field work. 
petrographical, chemical, and paleontological work in the 
United Kingdom, and relates to Cornwall, to the coalfields 
of South Wales, the Midlands, the Lothians, and the 
Glasgow and Bathgate districts; to the North and West 
Highlands of Scotland, and to the country around Limerick. 
There are some notes on the search for coal beneath the 
Midland counties and on ore-dressing in Cornwall, and 
there is a conemngne of type and figured specimens of Rhaetic 
and Liassic fossils. 


The Sanitation of a Country House. By Dr. Harvey B, 
Bashore. London: Chapman and Hall, Limited. Price 
4s. 6d.—The author has endeavoured in this small book to 
lay before the reader the salient features of the sanitation of 
country houses. Many matters of importance are discussed, 
but we fear that much that ought to be fully described hag 
been too briefly dealt with. There are six chapters, The 
first explains how a site for a house should be chosen. Then 
follows a short description as to how the deleterious influences 
of ground moisture and ground air in the building can be 
reduced. The next three chapters deal respectively with the 
water supply, the disposal of waste, and the surroundings of 
the dwelling. Finally, there is a short chapter on the 
‘‘summer camp,”’ detailing the necessary precautions that 
should be taken to prevent sickness. 

Pannell’s Reference Book. London: The Granville Press, 
Limited, 22, Fetter-lane,E.C. Price 6s. 6d. net,—This is the 
latest addition to the many reference books that have already 
been published. It has been compiled with the object of 

roviding in one volume of saedeiate dimensions such 
information as is likely to meet the ordinary demands of 
persons of all classes. The work contains a large amount 
of interesting reading matter on all kinds of subjects. The 
more important sections include an English dictionary; 
aids to the study of English ; a dictionary of general informa- 
tion; a medical dictionary ; a guide to education and the 
rofessions; a social guide; the world and the Empire; a 
egal guide: and a commercial guide. 

A Primer of Explosives, By Major A. Cooper-Key. 
London: Macmillan and Co., Limited. Price 1s.—This 
small book has been written with the express purpose of 
supplying inspectors sy er per by local authorities under the 
Explosives Act with a book which will enable them to study 
the composition, methods of manufacture, and appearance of 
the various blasting explosives in common use. It also con- 
tains an authoritative pronouncement respecting special risks 
attached to the handling of particular explosives. The infor- 
mation is given in a clear and concise manner, and the book 
will, no doubt, find favour with manufactvrers and users of 
explosives. 
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Year-book oy the Michigan College of Mines, 
Published by the College, Houghton, Michigan. 
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Educational and Sccial Announcements for the Session, 
1905-06. 

The Bodie Book. By Walford Bedie. London: The 
Caxton Press, Limited, 15, Furnival-street, Holborn, E.C. 
Price 2s, 6d. 

Wireless Telegraphy: Its History, Theory, and Practice. 
By A. Frederick Collins. New York: McGraw Publishing 
Company. Price 3 dols. 

Modern Engines and Power Generators. By Rankin 
Kennedy. Vol. VI. London: The Caxton Publishing Com- 
pany. Price 9s. 
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Price 7s. 6d. net. 
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E.C. Price, 21s. net. 

The Irrigation Works of India. By Robert Burton Buck- 
ley, C.8.I. London: KE. and F. N. Spon, Limited, 57, 
Haymarket. Price £2 2s. 

The Transactions of the Liverpool Engineering Society. 
Vol. XXVI. Published by the Society, Royal Institution, 
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By J. W. Mellor. London: Longmans, Green and Co., 
89, Paternoster-row. Price 15s. 
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By Arthur Hy. Anderson. London: The Homeland Associa- 
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street, £:C. Price 1s. 

The Principles, Construction, and Application of Pumping 
Machinery—Steam and Water-pressure. By Henry Davey. 
London: Charles Griffin and Co., Limited, Exeter-strect, 
Strand, W.C,. Price 2s. net. Second edition. 
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sIR EDWARD HAMER CARBUTT. 





On Sunday night last Sir Edward Hamer Carbutt died | 
at his house —Nanhurst—Cranleigh, Surrey. He was 
born on July 22nd, 1838, and was therefore in his 68th 
ear. He was the youngest son of the late Mr. Francis | 
Carbutt, of Chapel Allerton, who was for nearly twenty- 
five years a director of the Midland Railway Company. | 
It was in the Derby workshops of this company that | 
Sir Edward, then quite a youtb, obtained his first intro- 
duction to engineering matters. After being there for 
gome time, he was sent to Jarrow-on-Tyne to serve with 
Mesers. Charles Palmer and Co. When but little over 
twenty years of age-—somewhere between the years 
1961 and 1863—he entered into partnership with Mr. 
Robinson Thwaites, and with him carried on an in- 
creasingly growing business at Vulcan Ironworks, 
Bradford, under the title of Thwaites and Carbutt. This 
firm, after his retirement, became Messrs. Thwaites 
Brothers, Limited, and has kept the same title ever 
since. ‘The partnership prospered, and the firm soon 
acquired a high reputation for machinery used in the 

roduction and manufacture of iron and steel. Perhaps 
the best known product of the Vulcan Works was steam 
hammers, some of the largest examples of these ever 
made in this country being constructed there. Sir 
Edward's working connection with 
the frm continued till 1879, when, 
being then only 41 years of age, he 
retired from active participation in 
its management. 

Daring the whole of his com- 
mercial career, Sir Edward would 
seem to have much desired to 
extend his sphere of action, and to 
take part in public life. At any 
rate, we find him, as soon as busi- 
ness ties would permit it, entering 
the arena first of all of municipal 
and then of party politics. He 
had been born at Leeds, and 
{hough his works were at Brad- 
ford he had lived in the former 
city. He was a member of the 
town council for several years, 
having been returned for the 
Ilolbeck Ward in 1876, and in 
1877-78 he was Mayor. His year 
of office was marked by the open- 
handed hospitality and large- 
hearted sympathy which he 
showed to everyone. Havin 
advanced so far, he next turne 
his attention towards Parliament, 
and was returned as a Liberal 
member for the Monmouth Burghs 
in 1880. His Parliamentary career 
was largely identified with engi- 
neering. Any subject which dealt 
either directly or indirectly with 
the industry interested him, and 
his successful business experience 
stood him in good stead in the 
dealing with a number of such 
matters when they came forward 
for discussion in the House of 
Commons. Among one of the 
most important actions with which 
his name is connected was the 
encouragement by the Govern- 
ment of the construction by 
private companies. of works 
capable of producing armaments 
and armour-plates. He it was 
who was mainly responsible for 
the appointment of Lord Morley’s 
Committee which investigated the 
management of the War Depart- 
ment’s workshops. This com- 
mittee, on which Sir Edward him- 
self served, visited many im- 
portant engineering works in 
different parts of the country, and 
as a result of its inquiries recommended cxtensive 
alterations, and was also in favour of encouraging the 
private manufacturers, urging that they should be in- 
duced by being given orders to put down better and 
heavier plant. The ovtcome of this decision was that 
several of our large steel works considerably extended 
their plant, with the result that the country has benefited 
largely, and possesses the equivalent of a number of 
Separate arsenals. The encouragement also led to un- 
doubted improvements in manufacture, due to private 
Investigations, but it is to be regretted that frequently 
much of the machinery installed has perforce to remain 
idle owing to lack of Government orders. 

Engineering in India seems to have had a epecial 
attraction for Sir Edward. He worked hard to improve 
the conditions of work of engineers of the P. W. D. 
in that country. His efforts met with considerable 
Success in the direction of better remuneration, improved 
pension rules, and distribution of honours among these 
hard-working men. He was, moreover, a strong advo- 
cate for the extension of railways in India. Again, 
largely due to his perseverance in the matter, the Govern- 
ment appointed a committee, with Lord George Hamilton 
at its head, to investigate the matter. As evidence of the 


correctness of Sir Edward’s views on the subject, it may | 


be added that the Committee’s report was in favour of 
the extensions which he had advocated. 

Sir Edward was in Parliament for six years. At the 
end of five years he very nearly lost his seat, only having | 
i Majority of ten votes. The year afterwards he was 

efeated by the first Sir George Elliott. He was, how- 
ta for many years on the General Council of the 
iberal Unionist party. He found time to devote a con- | 





| siderable amount of attention to various exhibitions, that | and was succeeded by the late Lord Inverclyde, who 
of 1862 being the first, it is said, with which he was con- | held that position until his death. During the few years 
| nected. Of him it is told that most of the success of | of his leadership many important transactions were 
the British Section of the Paris Exhibition of 1899 was | carried out, especially with regard to the Atlantic war 
due to his efforts. He sat on the Royal Commission | rate. It is probably due to his refusal to join the 
appointed in connection with the last Paris Exhibition. | International Mercantile Marine Company, of which Mr. 
For the years 1886 and 1887 he was President of the | J. P. Morgan was at the head, that that company 
Institution of Mechanical Engineers. This Institution | bought the ships belonging to the White Star Line, at 
nominated him its representative when the Government | prices which were considered by many to be fabulous. 
decided to found a National Physical Laboratory, his | An important negotiation successfully performed by 
nomination being confirmed by the Royal Society members | Lord Inverclyde was the recent agreement entered into 
of the General Council. At the termination of his term of | between the Government and the Cunard Line. Briefly 
office in this capacity, the Royal Society intimated that | stated, the terms of this agreement are such that in return 
it would be glad to renominate him if the Institution of | for asubsidy the Cunard Company under certain conditions 
Mechanical Engineers would re-elect him. Fora number | places its ships at the disposal of the Government ; that 
of years he was member of Council of the Iron and Steel * the shares of the company must be held by British sub- 
Institute, and was appointed by this body to represent | jects; and further, that the ships must sail under the 
it on Sir W. H. White’s Committee formed to devise a British flag. It is also part of the agreement that two 
scheme for the education of engineers. He was also a large vessels, larger and faster than anything afloat, 
member of the Institution of Civil Engineers. should be built. Lord Inverclyde took a keen interest in 
His death, which came rather unexpectedly, will be the turbine, and organised a Commission—which con- 
widely mourned. It was unexpected, but recently he tained many eminent engineers—to investigate the prob- 
had had to undergo a surgical operation, and he does | lem of turbine propulsion for large ocean liners. Besides 
not appear to have completely rallied from it. He was his connection with the Cunard Company, he was a 
created a baronet in 1892; was Deputy-Lieutenant for director of the Glasgow and South-Western Railway 
the County of Surrey; and was High Sheriff for the Company, and the Clydesdale Bank, and he was also a 
years 1896-7. He sat regularly as a magistrate on the ' partner and director of the firm of Messrs. G. and J. 
Burns, Limited. Yachting was his 
favourite recreation, and he was 
the owner of some magnificent 
yachts. He was Commodore of 
the Royal Northern Yacht Club, 
and a member of the Royal Yacht 
Squadron. In 1886 he married 
Mary, the younger daughter of 
Mr. Hickson Fergusson, of Knowe, 
Ayrshire. They had no family; 
the title therefore goes to his 
brother, the Hon. Cleland Burns. 








THE BOURNEMOUTH AND 
CHRISTCHURCH TRAM- 
WAY. 


AN important addition to the ex- 
tensive system of tramways belonging 
to the Corporation of Bournemouth 
is now practically completed, and 
forms another instance of that policy 
of connecting neighbouring towns 
which is having a considerable effect 
on the railway companies. The new 
line is an extension from the eastern 
terminus of the existing tramway at 
Warwick-road, Pokesdown, and cor- 
tinues along the main Chrict- 
church-road for about a quarter of a 
qnile, the section containing two 
short lengths of interlaced and two 
of double line. At Pokesdown Station 
it turns off to the right sharply, 
down Cromwell-road, the corner 
having been widened for the purpose. 
It becomes single line directly the 
corner is turned. A short length of 
new street had to be made to geta 
straight course from Cromwell-road 
into Seabourne-road, and is occupied 
bya passing place. Another, and much 
longer passing place, which might 
be termed a section of double road, 
occurs at Southbourne-grove. At 
the sharp turn into Southbourne-read 
is a short passing place. So far, 
double side poles are used for carry- 
ing the wires, but from this point 
single poles with brackets. The 
next bend has a short bit of double 
line, whilst the next passing place 
merges into a section of interlaced 
track, which ends with longer sec- 
tions than usual, first of double then 
of single line. The roadway is about 
22ft. or 23ft. wide along here, and winds 


Guildford Bench. He was an active worker in parish | about through the pine woods, but remains nearly level. 
Southbourne is now reached, the development of which, long 


affairs, and in local administration generally. He was | i v 
much interested in agriculture, and held an official | Tetarded by isolation, may be —— pet eee ren 
position in connection with the Guildford Agricultural | ‘@Pidly. 2 vay a sg — poems ory Pe 
Society. He married, in 1874, Mary, only daughter of | P®SS!2g Place at.the corner, dou — 8 nd P a wi 6 r a 
Mr. John Rhodes, of Potternewton House, Leeds, who | there, and there are two more before the road winds down hi 
eek ; ? ' ’ into Bellevue-road. The woods now cease and the turning 
survives him. and twisting, and the line heads straight for Christchurch. 
| Work is still in progress here, and public traffic entirely 
| stopped. At the lower end of Bellevue-road the line becomes 
double for about a quarter of a —_ News ee a 
bridge over the river Stour at Tuckton Creeks. eo 
LORD INVERCLYDE. bridge here, of wood upon To a too nga seins 
se light for tramway traffic. It , therefore, to be acquire 
Lind eee Had pperedhan e Wecres Cunt a“ from the Tuckton Bridge Company, and oor + y 
Wemyss Bay, last Sunday afternoon. For some time he ene of Bournemouth yaoying 515,000 Her the 
Lord Tnverelyde bas suffered in health, and recently he Pethe a bridge, which is the only important engineering 
contracted an attack of pleurisy, which developed into | work on the new line of tramway, is constructed of ferro- 
pneumonia, followed by serious complications, from | concrete, by the Yorkshire Hennebique Contracting Company, 
which he never recovered. His Lordship belonged to | Leeds. It has twelve elliptical arches, of small span, the 
family which for more than four generations has held an | sixth from the Christchurch side, however, being somewhat 
honoured place in the city of Glasgow. It is in con- | wider than the others, In addition, there is a half-arch on 


i hough, with the C teamship Compeny | each side, commencing at the abutment. Each arch has a 
adh pa el fn 4 ed series of ribs, and two small openings in each spandril, the 


i intimatel . : ; 
poe gga pres oe —- ee ee | general effect of the whole work being decidedly pleasing. 

f the ousie and it is due-to the indefatigable The width of the bridge is about 22ft. A 3-ton crane, with a 
. pany; 8 | long jib, was erected on either bank for bringing the concrete 


SIR EDWARD CARBUTT 








energies of his father, the first Baron Inverclyde, that the 


| Cunard Company holds its present influential position in 


the shipping world. Lord Inverclyde was a great 
traveller, and at an early age, even before he joined 


| the Cunard Company, he had made extensive tours 
|in India, Australia, and China. On the death of Lord 
| Inverclyde’s father in 1901, Mr. Jardine became the 
chairman of the company, but he retired within a year, 


where it was wanted. Fortunately the summer proved dry, 
as the Stour often overflows the meadows on the north side, 
where much of the concrete was prepared. Going off the 
bridge down on tha flats the tramway is a single line along 
Stour-road, with three passing places, one of which is opposite 
Christchurch Station gates. The connection of Southbourne 
with the London and South-Western Railway here was an 
important point in the scheme, in fact, it is now linked to it 
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at Pokesdown as well, in the other direction. Just beyond 
the station is a right-angle turn into Bargates, a passing- 
place being made at the corner. The line swerves to one side 
to ease the curve. A few old cottages had to be pulled down 
to widen the street a little further on, after which comes a 
passing-place. Bargates merges into High-street, where the 
line becomes double, except for a few yards, up to its termina- 
tion in Church-street. The work was still under construction 
quite lately in Christchurch. The terminus is very well 
chosen, Church-street not being a thoroughfare for vehicular 
traffic, so that waiting cars stand in a sort of bay or dock, 
clear of the heavy street traffic which passes from High-street 
to Castle-street. Single poles with brackets are used in Bar- 
gates, double ones in the High-street. 

The line is paved with wood between the rails, and in 
general with granite setts outside them. Rails of 105 lb. 
weight, by Bolckow, Vaughan and Co., with Hadfield’s 
crossings of Era manganese steel, are used. Twelve tie- 
bars are used to a rail. The ornamental castings forming 
the base of the standards are by the Britannia Ironworks, 
Colchester. The posts and wires were put up by the British 
Electrical Equipment Company, but J. G. White and Co. 
were the general contractors. Just before turning out of the 
Christchurch road at Pokesdown a car shed is being con- 
structed, apparently for five or six roads. It is of red brick 
outside and white within, but was not completed a short 
time ago. The builders are Jones and Seward, of Bourne- 
mouth, the architect being Mr. F. W. Lacey, M. Inst. C.E., 
engineer to the Corporation. When this and another at 
Moordown on a different part of the system are finished, 
there will be four car sheds on the Bournemouth tramways. 
The length of the new line is about 34 miles, the gauge being 
3ft. 6in. 

Power to make a tramway between Bournemouth and 
Christchurch was originally conceded to the Porle and 
District Electric Traction Company, by an Act of August 
6th, 1900. A totally different and much inferior route was 
to be taken, avoiding Southbourne altogether. A branch of 
three-quarters of a mile towards it, however, mainly in the 
line of the new tramway from Pokesdown by Cromwell-road, 
formed pari of the scheme. It would have stopped too far short 
to be of much use to Southbourne, and did not connect it with 
Christchureh Station. The High-street portion of the new 
line is also part of the earlier scheme, the whole of the inter- 
mediate portion round by Iford being dropped. Under the 
new Act, sanctioned August Ist, 1904, the Bournemouth 
Corporation were authorised to raise £39,000 for the new tram- 
ways, to include the rebuilding of Tuckton Bridge, £12,000 for 
land for the new bridge, and £10,000 for street widenings and 
improvements. As the Corporation alzo lately acquired the 
same company’s Bournemouth and Poole tramway and con- 
nected it with the western extremity of their own system, it 
will soon be possible to go from Poole to Christchurch, 
through the centre of Bournemouth, by tramcar. The 
distance is about say, bom which will probably take nearly, 
if not quite, two hours to run. The railway does the 
journey in half an hour, and is preparing to run a motor 
coach in addition to the present train service. 








PAPER-MAKING MACHINE. 


WE are now in possession of fuller details of the large 
paper-making machine which has just been shipped from 
Leith to Sweden, and to which we referred in our issue of 
Sept. 29th. To ensure long life in the wire, the breast roll 
and the bottom coucher are of unusual dimensions, and 
special facilities for handling these heavy parts have been 
provided. The wire is 162in. wide, and GOft. long. The 
deckle is of particularly massive construction, and when it 
is required to change a wire the entire deckle can in two 
minutes be lifted up to the roof, clear of the frame. There 
are five gun-metal vacuum boxes, with expanding heads and 
oakwood tops, upon the wire, with a similar box upon the 
first felt. The last box has an independent vacuum pump, 
and all boxes have instantaneous couplings at the back, and 
sluice valves which can be operated from the front of the 
machine. The couch rolls are of cast gun-metal, jin. thick. 
The top press rolls are hollow, with ingot-steel journals and 
rubber-covered rolls below, the first pressstack having a rubber- 
covered felt washer on Holloway’s principle. All the wet 
felt rolls are of heavy solid drawn copper. The bearings of 
the press rolls are water-jacketed, and the paper-leading rolls 
are fitted with ball bearings. All the dryers—twenty-four in 
number—are 4ft. 6in. diameter, and are buffed to one 
diameter. They are bored inside, and there are four felt 
dryers, similarly finished, 3ft. diameter. The cylinders are 
driven in two groups, and the clearance for the hand in rapid 
leading is carefully considered. The felt rolls are .of gal- 
vanised steel tube, most of them being on spring brackets, 
and fitted with automatic guides and stretchers, in addition 
to those operated by hand. 

Calenders have been provided, as an extra finish was desired 
for the newspaper. There are twelve rolls, and that at the 
bottom is 284in. diameter. The brackets weigh 3 tons each. 
Water-jacketing has been fitted to all the bearings, and oil is 
pumped continuously to those of the bottom roll. High 
speed—500ft. per minute—is provided for. Lifting gear is 
fitted to enable-one or more rolls to be suspended. The rolls 
are all bored through, and fitted with steam and water 
alternately. 

A set of ripping spindles, with brackets and gearing com- 
plete, is erected between the calenders and the reel brackets. 
These rippivg spindles are fitted with the necessary slitting 
knives for cutting the paper into the desired widths. This 
ripper is arranged with leading rolls for taking the paper 
over each of the reels. The reel gear carries three spindles, 
with independent friction pulley for each spindle. 

The driving gear for the paper-making machine is on the 
‘* Lumsden "’ quick-speed cone-driving principle. All the 
belts upon the cone-pulleys for driving the different parts 
of the machine, from the couch rolls to the calenders, are 
manipulated from the front of the machine by screws and 
hand-wheels, fo avoid the necessity of the machine-man 
going to the back of the machine to alter the speed. The 
different drives are fitted with friction clutches, and these 
are also worked from the front of the machine. 

To drive the machine there is supplied a pair of coupled 
steam engines. The back shafting, pumps, &c., are driven 
by a steam engine which is fixed to the wall, and drives 
direct to the shafting. We may add that the whole of this 
machine and its equipment has been supplied by Messrs. 
James Milne and Son, Limited, of Edinburgh, to a Swedish 
firm of papermakers. 


4 power. 


DOCKYARD NOTES. 


Tue Brazilian battleships Riachuelo and Aquidaban have 
both had their heavy military masts removed, and single 
light masts substituted. These ships were originally built at 
Samuda’s yard ou the Thames in 1883 and 1885 respectively. 
They were reconstructed about a decade ago, the Riachuelo 
at La Seyne in 1895, the Aquidaban at Stettin in 1897. This 
latter ship went subsequently to Elswick for new guns. At 
La Seyne and Stettin they were given tower-like military 
masts, which almost caricatured the wildest French efforts 
in this direction, Brazil then being a firm believer in such 
erections, These masts made them roll a good deal, and also 
helped unduly to submerge the ships. Now they are better 
sea boats, and their belts have ceased to be entirely under 
water. 


A pEcuLIARITY of the Black Prince and Duke of Edinburgh 
class is that there are no bulwarks amidships between the 
central big guns, but flush open decks with railings. This is 
a considerable improvement, and it is to be a feature of all 
new British warships. The idea, which is borrowed from the 
French, will save many splinters in action. 


ANOTHER point of interest is that the after fire-control 
station in these new cruisers is at the maintop, instead of 
low down on the mainmast as in the King Edwards and 
Devonshires. All the guns, 9°2in. and Gin., are of 50-calibre 
length. It is worthy of note that the Duke of Kdinburgh’s 
armour, owing to improvements, is equal to that of the 
Majestic, and herbig guns have as good penetration as the 
Majestic’s 12in., and, of course, fire more quickly. The sole 
features in which the Majestic is to the good are superior 
protection to vitals and big gun protection. By virtue of 
these the Majestic would probably come best out of a duel, 
but the fact remains that the armoured cruiser of to-day is 
taken, as a whole, substantially of equal power with the ‘‘ best 
possible '’ in the way of battleships ten years ago. 


THE Renown and Terrible have left Portsmouth for the 
Indian trip of the Prince of Wales. 








STEAM TRAWLER DEVELOPMENT. 


In view of the discussion on the subject of steam trawler 
versus line fishing at the conference of the National Sea 
Fisheries Association, held at Aberdeen last week, it is 
of interest to note the development taking place in the 
design and construction of steam trawler and motor fishing 
craft. Up till about two imonths ago, and for eighteen 
months prior to that, comparatively few trawlers were built 
for the East Coast fishing industry, whereas in the preceding 
eighteen months something like sixty new vessels were built 
for the North-East Coast of Scotland alone. The cessation 
in building was mainly due to an over-abundance of fish, 
which on being realised caused owners to sell quite a number 
of their vessels. Now, on the-reaction;there is a marked 
haste on the part of many of the companies to augment 
their fleets. During July, August, ‘and September, fifteen 
such craft were launched at Aberdeen and on the Clyde, 
aggregating 3800 tons. » While the majority of the vessels 
were of the usual size—from 180 to 230 tons—in some 
instances there was a marked increase in size and. power, as 
well as improved features of design. In August there was 
launched by Messrs. Mackie and Thomson, Govan, a trawler, 
the Tadorne, of 360 tons and 500 indicated horse-power, the 
largest vessel of this class yet launched in this country. The 
owner in this case is Monsieur A. H. Beiane, of Nantes, and 
it is worthy of note that development in size and power is 
taking place chiefly in trawlers of French ownership. Last 
month, for example, the John Duthie Shipbuilding Com- 
pany, Aberdeen, launched for MM. Altazin et Cie., 
Boulogne, Le Corsaire, of 300 tons and 500 indicated horse- 
Improved features of design characterised two of the 
vessels launched last month -by Messrs. Mackie and Thom- 
son. The Olevene and Tourmaline, built for Hull owners, 
have a long quarter-deck extending over cabin, machinery 
space, and coal bunkers. To enable the vessels to cover long 
distances without coaling, the bunkers are of extra large size, 
and the after part of the holds is so arranged that they may be 
used as reserve bunkers on the outward and fish-rooms on 
the homeward voyage. The fish-rooms are insulated in the 
most approved manner with cork slabs. Another new 
feature in the design of these vessels consists of a turtle-back 
shelter deck at the fore end, which will render them much 
more seaworthy and comfortable in heavy weather. 

Development is also taking place in connection with steam 
drifters for the herring fishing industry. A vessel of this 
class, considerably in advance of anything of the kind at 
present afloat, is being constructed by A. Smith and Co., of 
Portessie, Port Gordon. She is being built some 5ft. or 6ft. 
longer than is customary in this special class of craft and on 
much finer lines, so as to attain higher speed. She will be 
the first drifter to be fitted with engines of the triple- 
expansion type. These are being supplied by McKie and 
Baxter, of Copeland Engine Works, Govan, and will give 
the craft a speed of 11 knots as against the present average 
speed of 9 knots, the horse-power being 200 as against 150. 
The additional cost of the new drifter over the average cost 
of those now existing will be about £300. The success of 


distances they run, render it probable that new drifters 
ordered will rapidly increase both in size and speed. This, 
it is anticipated, may be a somewhat serious consideration 
for northern fishing towns on account of their limited 
harbour accommodation. 








THE JUNIOR INSTITUTION OF ENGINEERS.—A visit, at 4 p.m. on 
Wednesday, 18th October, to the Electrica] Exhibition at Olympia, 
by invitation of the Executive Committee, has been arranged. 


LETTER-BOXES IN GERMAN Towns are cleared, with aid of the 
bicycle or tricycle, at very frequent intervals. A network of 
traversing wires under the mouth of the box permits a letter to be 
introduced, but not withdrawn. The box, fastened to a wall, has 
guides at the bottom, forming groves to receive the frame of a 
sack mouth; and, on the box bottom being let down, all the 
correspondence falls into the sack without fear of any being left 





behind, with great saving of time and effort. 


steam drifters at the herring fishing this year, and the long | 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ponerse for the opinions ©) our 


THE DEMAND FOR ENGINEERS, 


Sir, —-I have read with great interest the letter from Mr, J 8.V 
Bickford appearing in your last issue under the above heading 
The qualities set forth as those which a manufacturer requir Be 
his men should be a valuable hint to those qualifying for or sa iL 
ing the positions conmerated. eek 

Regarding the demand for engineers, it would appe. 
an employé, this is sadly limited. How many ites ans oat sd 
tised in the columns of the technical journals worth £399 set 
annum and upwards? Very few. Yet one cannot belieyg fe ; 
the 3000 engineering, boiler, and constructional works, to 4 
nothing of the ironworks, collieries, power stations, &c., scattered] 
over this country, are all staffed by competent men—at least th 
appearance of the works themselves and their productions do ni " 
warrant that deduction. It is true of the engineering profession 
as of most others, that employers want men for as little as possible” 
When the demand for good men appears, the supply will soon 
forthcoming. Make it worth while for a man to try all the time 
and men will be found in plenty who have not had all their 
ambition deadened, and who are prepared to put forth all their 
ability in the interests of those they serve. 

Take my own case. I am assistant manager in the London office 
of an American firm who manufacture specielities for steam users 
the world over. Naturally, as an Englishman, I should prefer to 
be in the employ of a British concern, and to this end have, durin 
the past year, answered four advertisements in your ‘ Situation, 
Vacant” column, being fortunate enough to receive a reply from 
each, 

The first was from a German firm who were desirous of opening 
a London office. After many inquiries and interviews, they 
offered the position to me at 50 per cent. more per annum than I 
receive. This was very tempting, so! laid the proposition before my 
chief, who strongly advised me not to take it, for reasons which | 
will not state, as they might not be taken as entirely complimentary 
by your subscribers in the Fatherland. I, therefore, declined the 
offer with thanks. 

My second reply was also from a German firm with the same 
intention. Bearing in mind my previous decision, | politely 
declined the proposed interview. 

The third reply was from a firm, trading as English, but witha 
German proprietor and a works in Belgium, who required a com. 
mercial engineer. This I also declined. 

The fourth reply was from an English firm who required a 
general manager. This position would have suited me admirably, 
as I was fully acquainted with their line of manufactures, and had 
just the right experience for manufacturing and placing them, 

Unfortunately for me, the negotiations fell through, owing tothe 
firm coming to terms with the gentleman who held the position, 
and retaining him in their service, 

Is there a lesson to be learnt from my experience’ It would 
appear that there is verylittle demand at home for men to fill 
responsible itions. When vacancies do occur they are 
frequently filled by relatives or friends of those having the posts at 
their disposal, and not after open competition. 

Perhaps when foreign competition has become even more keen 
than it is to-day, British proprietors of engineering concerns will 
wake up to the fact that it is worth while to pay a decent salary to 
obtain thoroughly good men, especially for the positions of 
ec cial , with engineering knowledge, and works 
managers, who, having necessary experience and more or less 
a free hand, would be able to put up a much better showing 
against foreign competitors, who have freight and the cost of an 
extra selling base to face. 

I think Mr. Bickford’s words, ‘‘The man who knows his men, 
their ability and capabilities, and can and does select them accord- 
ingly,” may be applied with equal force to owners of British con- 
cerns, They may know the good men when seen, and know they 
will be able to make 4 good showing, but they cannot persuade 
themselves to pay the pre asked when others less capable are 
willing to take the job at a lower figure. 

This endeavour to obtain much value for little money is shown 
wonderfully well in advertisements appearing in the technical 
papers. For instance, a firm takes a space of, say, a quarter-page, 
filling it as full as possible with a description of their manufac- 
tures ; another firm with the same space will insert a few terse 
words giving the points in which their specialities have a pull over 
their competitors. What is the result! The former advertise- 
ment is passed over unnoticed, and the latter catches the eye and 
reaps the benefit accordingly. It should be remembered that 
though it may be heart-breaking to pay high for a good thing 
when a cheaper one is offered, still it profits in the end, for surely 
it is better to have a man who can show a handsome return on 
capital than one who can only just make both ends meet. 

COMMERCIAL ENGINEER, 





London, October Sth. 


Str,—If I may reply to Mr. Skinner, I would say that I am not 
angry with him at all, but fail to see how this discussion will 
benefit from the rather superior position he appeared to take, and 
also in changing the subject with many other of your correspon- 
dents from the demand to the training and efficiency of engineers. 

Although all will admit that a large number of engineers, and 
especially those to whom these letters refer, are far from perfect, 
yet could we make, say, one thousand of their number very 
efficient men, would this increase the demand for engineers as a 
whole? At any given time there is only a certain amount of engi- 
neering work to be done, and to do this apparently there aro more 
engineers than are required. “ie : 

I do not remember to have heard of any engineering undertaking 

that was abandoned through lack of skill or numbers, but, on the 
other hand, it is remarkable how work which is frequently the 
result of quite newly developed branches of the trade gets itself 
done. 
I am waiting for some correspondence showing how the demand 
for engineers can be increased. If it is possible to cause the 
demand to exceed the supply, appointments of £400 per annum 
will not be rare, and the cause of this correspondence will have 
ceased to exist. <M 

Battersea Park, 5. W., &. W. Simpson, 

October 9th. 


Sir,—Although this is a subject that cannot fail to arouse 
general interest among us, I had hoped to be simply one of the 
lookers-on endeavouring to profit by the wisdom of others. (ne 
of your correspondents in the current number, however, gives 
something like a direct challenge to the technical man to give 4 
reason for the faith that isin him. AsI am one of those generally 
indicated by this phrase, perhaps, Sir, you may allow me just a 
few words. : ‘ ; 

My father did not put £3000 into any business for me. He 
was, in fact, a fitter. He was, and is, an enthusiastic, hard-work- 
ing journeyman engineer. With me there was no question of my 
being a tinker, tailor, soldier, or sailor, as an earlier corresponden 
would appear to think is generally the case. I was to be an engl 
neer.. I remember, as a lad of about ten, forming the resolution 
distinctly. The only doubtfnl part was the means. _ 

Fortunately, earnest-minded, public-spirited men in our town 
provided these, and by means of scholarships, one after another, 
I ultimately went through a complete college course. _ D8 

Now came the real difficulty. The Professor, who is at this day 
a good friend of mine and an honoured and worth contributor to 
your pages, told me without any tergiversation t t no engineer 
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: »ountry would employ me. I believe this indicates the true 
Roteen of ‘une college system. Personally, I thought that this 
formation should have been given earlier. On the other hand, 
ae can appreciate the difficulty a good practical engineer who is 
Lal a kindly man would have in giving it at all. ‘The weakness 
appears to me to be in the absence of means for enforcing 
iscipline. 
Peover, my career was not absolutely destroyed. After many 
weary 1) mths of waiting—in a r home, remember—I eventually 
found a place as junior draughtsman. Then the value of the clear 
thinking which I had learned began to show itself. I commenced 
without remuneration, but at the end of about two years | was 
303. a week. At'the end of the third year I had saved 


getting ‘ f kesh : 
enough to pay a small premium for a workshop apprenticeship. 
From that date, although I have had difficulties occasionally, 


s on the whole have been tolerable. For the last six years I 


ning been in charge of the drawing and estimating office of a well- 
known firm, and, in conclusion, would like to give a word of 
encouragement to technical men just at the start of practical 
work :—‘‘ Live horse and you will get grass.” 
| find I have gone on further than I intended, but perhaps you 
will be good enough to forgive A First OFFENDER. 
October 10th. 





WHY ARE BOILER EXPLOSIONS VIOLENT ? 


sir,—With reference to the article in your paper respecting this 
query, | am writing a few lines to endeavour to clear up this matter, 
as there seerns to be abroad a great deal of mysticism as to the 
cause of the violence experienced with some — whereas 
others can scarcely be considered explosions at all. 

In all the explosions that have come under my notice where the 
cause of the same was clearly defined, the element of time has 
always borne a distinct relationship with the violence of the 
explosion, and I am of opinion that no matter what kind of explo- 
sion it is, whether of a boiler, or of gas or dynamite, the violence of 
explosion proper is governed by the energy and the time only ; of 
course, with a boiler explosion there is the sudden release of 
pressure, and instant change from liquid to gaseous state, and 
probably many other things happening which we do not com- 

Jetely understand, but there is usually sufficient energy in a 
steam boiler to shatter it into a thousand pieces, provided the 
explosion is quick enough, and I think myself that all explosions 
could be accounted for in this way if the primary rupture could be 

ed. 

Take, for i , the collapse and rupture of flue tubes, these 
are but seldom violent, owing to the comparatively long explosion J 
but take the longitudinal rupture of a shell plate, and we some- 
times get the quickest, and, tly, the most violent boiler 
explosion known. I say ‘‘sometimes,” because these vary con- 
siderably in speed, and consequently in violence. A very long steel 
plate that is equally grooved in depth the whole of its length will 
explode at the same pressure as another grooved the same depth, 
but only half its length, but the former will be much the most 
violent, as it will be the quickest explosion. Again, if the same 
plate was grooved, say, gin. deep at one end, running off to hin. 
deep at the other, this would make a slower explosion, as it would 
give way at one end first. The molecules along the groove would 
then be exposed in turn to the tensile strain, which would take 
time, and the violence would be less. A tearing action, which 
sometimes occurs, also takes time. Now, supposing we had a 
material of the same tensile strength, whose physical properties 
allowed its molecules to part in one-half the time of the steel 
plate, we should with this material get an explosion of twice the 
violence, or, if not exactly twice, the violence would certainly be 
governed by the time taken in the expenditure of the available 
energy, and, consequently, more shattering of the stracture would 
result, And I should not be atall surprised to hear of an explosion 
that was much more violent than any that has yet occurred, as 
the theoretical best conditions for speed and violence have probably 
never yet been tested in practice, and there will be some very 
small fragments when this occurs. 

I could say much more, but am afraid’ of trespassing on your 
space, and think I have said sufficient to indicate why the violence 
of explosives varies so much. With regard to the St. Lazare 
explosion, I am of opinion that if I had had the privilege, at the 
time, of examining this boiler, not only the cause of the explosion 
would have been pointed out, but also the cause of violence ; and 
as | have never come across an instance—when all parts of the 
boiler have been accessible after the explosion—where it was 
difficult to find both the causes of explosion and violence of same, 
I cannot help being a little sceptical of reports when causes cannot 
be found. Of course, after the explosion has ps gree no one can 
explain many of the paths of the ruptures and tears, any more 
than the paths of rupture could be explained in a dozen plain gun 
shells, all of which would, be different ; but I think there is still 
much field for research into the physical properties of our materials, 
and if boilers were-better designed we should not hear of so many 
accidents, W. AKHURST, 

Merthyr, October 9th. 











CENTRIFUGAL PUMPs. 

Sir,—I shall be very much obliged if any of your readers can 
give me some clue to the reason of the following phenomenon in 
centrifugal pumps, 

1 have found that if you run a centrifugal pump so that it main- 
tains a certain head without delivering any water the power 
absorbed is nearly as great as if the pump were delivering its normal 
output at this head. Neither the kinetic energy of the mass of 
water in the body of the pump, nor the friction of this water on the 
sides of the pump casing, seems to me to account for the horse- 
power — ed, The pump in question was arranged witha stand 
pipe of about 50ft. attached to the discharge of the volute chamber, 
and was run at a speed sufficient to maintain a head of 50ft., but 
no water was allowed to discharge. The pump was motor driven, 
and the horse-power absorbed was arrived at by readings taken by 
means of electrical instruments. The pump was next allowed to 
discharge its full volume at this head, but the power increased only 
slightly. Iam anxious to find out the reason for this. In the first 
place, there is no apparent water horse-power ; and in the second, 
there is the full water horse-power, yet these latter readings are 
only slightly in excess of the former. No papers or text-books 
that [am acquainted with touch on this point ; in fact, they seem 
to give this subject a wide berth. H. Keay Pratt, 

Bloxwich, October 4th. 





CONSULS AND CATALOGUES, 


Sin,—I have read with interest your correspondent’s letter on 
this subject, and I think it deserves the greatest attention. Manu- 
facturers must see that if they are successfully to push their goods 
in foreign countries they must not only supply the eye: that the 
customer requires, but their catalogues must also printed in 
language used by the country in which they trade. My experience 
is confined to the near East, and ranges over a period of twenty 
years. In Turkey, for instance, catalogues should be in French, 
whereas in Bulgaria and Servia, they must be in German. If 
catalogues are sent in English they will failin their object. Another 
cause of failure is the appointment of agents other than those of 
British nationality. I find here in Constantinople that some good 
English firms employ Armenians and Greeks to represent them, 
= begs does not seem to be any satisfaction from such arrange- 

ents, 

There is another cause of failure which is not generally under- 
stood. Our Consulates and Embassies do not sufficiently assist 
British firms, and they are not sufficiently equipped with a mer- 
cantile staff to promote British trade. On the contrary, the German 


* Consuls devote their best energies in this direction. 


If our Diplomatic and Consular Services were to devote their 





energies to develop and foster British trade, to protect British 

interests, and see that British traders did not lose their money, 

then, with the co-operation of British agents, British manufacturers 

could hold their own against all comers. A CORRESPONDENT, 
Constantinople. 





THE ACETYLENE INDUSTRY. 


Sir,—With reference to your exceedingly interesting article 
upon the above, we observe that you say in the concluding para- 
graph:—‘‘The idea is apparently to recover a by-product of value. 
Evidence that the process is workable and useful still remains to be 
given us.” 

As the sole proprietors of the only dry generating process, we 
may say that although a useful by-product in the form of a bone- 
dry powder is produced, it is not by any means the main object of 
the system, which consists, essentially, in the absolutely safe, 
efficient, and economical production of pure acetylene without the 
use of water and its attendant inconveniences, and alsoin the com- 
plete decomposition of the carbide, so that the full quantum of 
pure gas is generated. 

Tue Sun Gas Company, LimitEeb. 
FRANK MACLURE, Secretary. 
Westminster, October 9th. 








A MODEL MINERS’ RELIEF SOCIETY. 


THE Thorncliffe and Rockingham Permanent Relief Society was 
established fifteen years ago. It is connected with the well-known 
collieries of Messrs, Newton, Chambers and Co., Limited, who 
undertook at the outset to pay an annual honorary subscription of 
20 per cent. upon the amount contributed by members. In 1897, 
when the Workmen’s Compensation Act was passed, it was not 
considered 'y to come within its scope, and.the society 
went on its own way, with results that are eminently satisfactory 
to all concerned. Under the re-organisation adopted in view of 
‘* contracting out” of the Act, each member agreed to contribute 
6d. per fortnight, to which the firm added 7d. The membership 
is nearly 4000. So successful has been the working of the society 
under the scheme adopted in 1897, that a large reserve has 
accumulated. The annual surplus has been about £2000—last 
year it rose to £2540 1s. 2d.—and on December 3lst, 1904, the 
capital reached the handsome sum of close upon £30,000. Mr. 
F. G. P. Neison, the well-known actuary, calculates the liabilities 
—namely, the present value of the allowances to widows, children, 
permanent disabled members, and aged and infirm members—at 
the sum of £10,700, leaving a surplus of £18,809. In his report, 
submitted last April, Mr. Neison states: —‘‘A considerable 
portion of this surplus is due to the favourable character of your 
accident experience, and the remainder to the very liberal 
subsidy received from Messrs, Newton, Chambers and Co., 
whose contribution to the society is clearly largely in 
excess of what is strictly requisite under the Compensation 
Act.” Under the prosperous conditions of the society it has been 
able substantially to increase its scale of benefits and allowances 
without requiring the members to pay more in the way of contri- 
butions, Ata special general ting of bers, held on the 
7th inst., alterations of rules authorising these increases were 
adopted. The scheme had previously been approved and certified 
by Mr. Neison. The working of the scheme is due in a large 
measure to Mr. W. Allott, the general manager of the collieries, 
and secretary and treasurer of the society. Under the new rules 
the allowance on the accidental death of an unmarried member is 
raised from £23 to £25; the payment on the accidental death of a 
married member is iecaninil from £5 to £50; the payment to a 
widow is raised from 6s, to 8s. per week, and the grant in the 
case of each child—if under age—of a member accidentally killed 
will be 3s,, instead of 2s. 6d., per week until the age of thirteen. 
Members temporarily disabled will receive 12:., instead of 8s., per 
week ; members permanently disabled, I0s. per week, in place 
of 8s, The pension paid to aged and infirm members, after 
reaching the age of sixty-five, remains at 5s. per week, and no 
alteration is made in the sum of £5 payable in case of death other 
than by accident. Mr. Neison estimates that this augmentation 
of the benefits will imply a loss on the current risks basis of £455 per 
annuum, but says that this will be fully covered by the surplus, 
and yet admit of an ample reserve for meeting any unexpected 
contingencies in the ensilims experience. The benefits paid to a 
small number of members—rather over one hundred—who are 
not under the contracting-out scheme, are to be reduced by 20 per 
cent., as the colliery owners no longer pay the honorary sub- 
scription on these members’ contributions. This is to be done 
on the recommendation of Mr. Neison, in order that the benefits 
may be placed on a self-supporting basis. 














THE EMPLOYMENT OF TIMBER.—Mr. Henry Adams, M. Inst C.E., 
the late professor of engineering at the City of London College, 
read a paper before the British Institute of Certified Carpenters 
at Carpenter’s Hall on the 7th inst. entitled ‘‘Timberand Brains.” 
Disavowing any suggestion of identity of material, he explained 
that it was the intelligent use of timber that he wished to bring 
before them. He then described the timbers that could be used 
in wet foundations, and gave examples of durability, followed by 
those that would best resist a damp situation, and then mentioned 
examples and exhibited specimens of durability in works above 
ground. The timbers best suited for marine work and for use in 
hot countries, to resist the attacks of worms and insects, were also 
mentioned. The nature of the grain of various woods, as affect- 
ing their use, was then sulleipad to and many examples given. 
The characteristics of good timber were described, the ‘chief 
defects named, and the modes of preservation briefly noticed, 
including the new and promising Powell process. The mode of 
shrinkage and the alteration of shape produced during seasoning 
were explained, and how advantage might be taken of this 
knowledge. Finally, the principles of stress and strain, and the 
designing of beams, were described, and some useful rules given. 


THE PROTECTION OF Woop AGAINST WHITE ANTS.—All timbers, 
with the es of a few of the more expensive kinds, are sub- 
ject to the depredations of white ants. Amongst the latest 
methods introduced for combating this evil is that of the Powell 
Wood Process Syndicate, which claims to have effectually over- 
come all the objections attaching to the systems of preservation 
hitherto in vogue. The process consists in first boiling the wood 
in a saccharine solution, which expels the latent air. In the sub- 
sequent cooling the solution is absorbed by the tissues, with the 
result that the wood is strengthened and improved in quality. It 
is afterwards artificially dried, and the ordinary process is then 
complete, the wood being thoroughly seasoned. In order to render 
wood proof against the attacks of white ants it is necessary to 
combine with the saccharine solution certain substances obnoxious 
to these pests, which substances are absorbed by the wood alon 
with the saccharine solution. The extra expense is thus confin 
to the bare cost of the materials added, which is said to be very 
small. Samples treated in this manner were sent out to India by 
the above syndicate, whose offices are in Temple Bar House, E C.. 
and we are informed that satisfactory reports have recently been 
received. The application of this treatment will, it is urged, now 
permit of the more extended use of woods in tropical countries 
for all purposes, and the syndicate is further of opinion that it 
may lead, in many cases, to the substitution of ordinary timber 
for the more expensive hard woods, 





LioypD’s ReGIster.—The report of Lloyd’s Register of Shipping 
for the year ended June 30th, 1905, dealing with the operations of 
the society during the year, is interesting also from the light it 
throws upon the advances which have been made in shipbuilding 
and marine engineering, as well as upon the present condition of 
the shipping industry in general, The gradual improvement which 
has taken place in freights has, no doubt, contributed to the sub- 
stantial increase in the aggregate tonnage of the vessels which have 
been built under survey during the period in question for classifica- 
tion in Lloyd’s Register Book, the total being 1,200,827 tons. The 
fact that while the tonnage mentioned is anincrease of about 120,000 
tons over the corresponding figure for the previous year, the number 
of vessels represented is actually smaller, draws attention to the 
continued tendency towards the building of still larger vessels. 
Thus there are included in this total no fewer than twenty-four 
steamers of over 5000 tons each, amongst which the largest are two 
of over 20,000 tons each, one of over 19,000 tons, and one of over 
13,000 tons, built for the Great Northern Steamship Company, the 
Cunard Steamship Company, Limited, andthe Pacific Mail Steam- 
ship Company, respectively. The rapid growth of the trade in 
refrigerated cargoes is reflected in the increased number of vessels 
employed therein, the appliances of which have been submitted 
each voyage to the inspection of the society’s surveyors, with a 
view to obtaining the certificates which are found to be of great 
value to those engaged in thistrade. The aggregate measurement 
of the vessels at present classed in the society’s Register Book 
amounts to no less than 18,250,000 tons. During the year nearly 
820,000 tons of steel for use in the construction of ships and boilers 
were tested by the society’s surveyors. In connection with the 
question of load line, it will be of interest to shipowners to learn 
that the Committee of Lloyd’s Register have been giving much 
attention to the important subject of the depth of loading allowed 
by the British Freeboard Regulations. As the result of their 
deliberations, the Committee have arrived at the conclusion that 
the Freeboard Tables can with safety be amended to admit of 
deeper loading for certain types of vessels, and they have laid their 
views on the subject before the Board of Trade. 


SreaM TURBINES.—Professor W. H. Watkinson, the newly- 
appointed Professor of Engineering at the Liverpool University, on 
October 10th read a paper on ‘Steam Turbines” before the 
Students’ Engineering Society. In the commencement of his paper 
he said that the steam turbine was the oldest and simplest type of 
steam engine, Hero of Alexandria in 125 Bc. having used a 
primative re-action type. Robert Wilson, of Greenock, patented 
a compound steam turbine in 1848, but its utility was not under- 
stood. It was not until the Hon, C. A. Parsons investigated the 
conditions necessary for efficiency that it became a practical 
success. One of the difficulties was that of the high alain of 
steam, which in the De Laval turbine reached 4200ft. per second. 
The high peripheral speed of the wheel required only a small shaft 
to transmit the power, and in a 300 horse-power machine only a 
1gin. shaft was used. The chief success of this machine was due 
to its flexible shaft, which at the high speed gets a set, and the 
wheel rotates without vibration. The ordinary methed of balanc- 
ing is quite useless, owing to slight differences in density of the 
steel forming the wheel. The revolutions per minute range from 
500 to 30,000 per minute in the small sizes. Another point about 
the De Laval turbine was that the rim of the wheel was specially 
thin and would burst on about 100 per cent. increase of speed, 
whereas if the whole wheel burst it would break up the casing 
and disaster would ensue. Describing the well-known Parsons 
type, in which the pressure falls gradually with the passage of 
the steam through the turbine, the lecturer next referred to the 
Curtis, Rateau, and Westinghouse types, which partook of the 
nature of both the De Laval and Parsons type. The examples of 
marine turbines and the vessels fitted with them were shown by the 
lantern. A notable point was that whilst the practice a short 
time ago was to fit three propellers on one shaft, the latest boat, 
the Carmania, had only one on each shaft. He considered that 
the next development would be in connection with screw propellers 
for marine work, for if they could design a propeller to revolve 
at two or three times the present speed, the turbine could be 
reduced in weight and cost, In conclusion, he regretted that, 
though important research work of which records had been 

ublished was carried qut in France, Germany, and the United 
States, there was, so far as he knew, not a single engineering 
laboratory in the United Kingdom adequetely equipped for teach- 
ing or research work on this subject. ‘This state of affairs should 
not be allowed to continue, or else we should lose the lead we had 
got in this branch of industry. Mr. Aspinall, general manager of 
the Lancashire and Yorkshire Railway, proposed a vote of thanks 
welcoming Professor Watkinson on behalf of the Liverpool 
engineers. On the president, Mr. H. G. Williams, seconding this 
resolution, and it being carried, the meeting terminated. 


THe INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES, 
ASSOCIATION.—The first general meeting of the 1905-6 session of 
the Graduates’ Association took place at 8 o’clock on Monday 
evening, October 9th, 1905, at the Institution of Mechanical 
Engineers, Storey’s-gate, Westminster, S.W., Mr. H. A. Ivatt, 
Member of Council, in the chair. Mr. C. C. B, Morris, graduate, 
of Ipswich, read a paper on ‘‘Some Remarks on the Management 
and Working of a Locomotive Running Shed.” Mr. Morris 
dwelt on the advisability of not allowing locomotives of any class 
to be run whilst in such a state as to be a source of unnecessary 
expense, as regards extra coal and oil consumption, but to make 
light repairs when necessary. Shed repairs were dealt with ex- 
hatstively, and locomotive practice criticised. Boiler repairs, and 
the different systems of — with girder, steel, copper, and 
bronze stays, were thoroughly gone into. Bronze stays are now - 
being used on English railways, these stays having greater tensile 
strength than those of copper. It is most important that the 
heads of bronze stays should be very well riveted over, or else they 
become ‘‘ under-eaten,” and the head drops off as a shell, and also 
to prevent the threads in the copper fire-box from being stripped. 
The tubes on locomotives burning oil fuel are found to last a 
shorter time than those burning coal, the cause being put down to 
the very severe variations in temperature in the fire-box of the 
oil-burning locomotive, caused by the fuel being turned on or off 
suddenly when starting and stopping ; also by. injudicious driving, 
and by the scouring action of the flames. Tubes with welded 
steel ends are now largely replacing tubes with brass ends brazed 
on ; the steel ends avoid the use of ferrules. The washing out of 
boilers, a very important operation, was dwelt upon at some 
length, and different systems commented upon. A samplesof a 
monthly consumption sheet was shown and explained, and from 
this sheet one can find out the most expensive duties performed 
in a district by studying the drivers’ bills, and noticing where the 
drivers do long hours for small mileage, and thus see where the 
expenses may be most readily reduced. This shest also clearly 
shows when a locomotive requires repairing * the fact of the 
rapidly increasing coal and oil consumption. The difficulties of 
obtaining a suitable paint, to stand not only wear and tear, but to 
look well, were explained. The much debatable question of the 

roper method of working a k tive was cc ted upon, and 

r. Morris favoured the system of opening the regulator to only 
half its full extent, and giving the engine more lever. An 
interesting and instructive discussion followed, and the follow’ 
ing speakers carried on the discussion :—Messrs. M. G. Duncan, 
E, Barns, A. W. Waddy, B. Dunell, G. W. Merriman, F. G. 
Greenwood, J. R. Pillow, and the chairman. The chairman, in 
the course of his remarks, described a system dating from 1868 of 
engine working, and said that the systems used as at present were 
an improvement on that of 1868. The subjects of painting, break- 
down gangs, repairs, hollow stays, roof stays, tubes, and methods 
of working sheds to the very best advantage were fully commented 
upon, and he agreed with the author in his theory of engine 
driving. The paper was illustrated by diagrams, photographs, 
and working prints of locomotives. The attendance was thirty- 
eight. 
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STEAM TUG 


PODEROSO 


JOHN I. THORNYCROFT AND CO., LIMITED, SOUTHAMPTON, ENGINEERS 








QUICK TUG BUILDING. 


ABOVE is a reproduction of a photograph of the steam tug 
Poderoso, which has recently been constructed by John I. 
Thornycroft and Co., Limited, at this firm’s Southampton 
works. This vessel is interesting on account of the celerity 
with which she was constructed. The makers inform us 
that the order for her was placed on July 20th, the firm 
being under guarantee, with penalty, to deliver in twelve 
weeks from the receipt of the order. In the event the tug 
was built, launched, officially tried, and handed over in 
eleven weeks, and a premium was earned for quick delivery. 
The Poderoso is, we understand, now on her way to Buenos 
Ayres under her own steam. 








CLYDE SHIPBUILDING ACTIVITY. 


SHIPBUILDING on the Clyde during the nine months of 
1905 now gone has, on the whole, been characterised by great 
activity, and the last quarter has been entered upon under 
circumstances of quite phenomenal briskness and stir in the 
placing of feesh contracts. It is practically assumed that the 
output of tonnage during the year will represent a record in 
the annals of the industry. The monthly output since 
the year began has averaged 40,000 tons; for September 
the figure was 45,550 toms; August, 58,050 tons; July, 
21,300 tons; June, 39,620 tons; May, 54,030 tons; April, 
35,660 tons; March, 42,700 tons; February, 42,500 tons ; 
and January, 20,200 tons. The total output for the nine 
months is 359,640 tons, being 66,070 tons more than for the 
corresponding period of last year, but 2650 tons short of the 
nine months’ total for 1902, in which year the industry 
attained its highest water mark. Considering the tonnage 
already floated, the work on hand, and especially the remark- 
able rush of fresh contracts which the past few weeks have 
witnessed, there can be little doubt, as has been said, that 
1905 will overtop, in the matter of aggregate output, any 
previous year. 

Before indicating what the influx of fresh work amounts to, 
it will be interesting to recall the most notable of the indi- 
vidual items of the nine months’ output. Of the 8 vessels 
launched during January, 2 were over 4200 tons each ; of the 12 
launched in February, 4 were over 4200 tons, and one of these, 
the Cunard Line triple-screw turbine steamer .Carmania 
represented in itself 21,000 tons ; of the 23 vessels in March, 
5 were over 4200 tons, one of these being the P. and O. twin- 
screw steamer Peshawaur, of 7630 tons, and another the 
Hamburg American twin-screw liner Fuerst Bismarck, of 
8300 tons ; of the 25 in April, 2 were of 4500 tons and 1 of 
4200 tons ; of the 33 in May, 4 were over 4000 tons, one of 
these being H.M. cruiser Cochrane, of 13,500 tons displace- 
ment ; of the 22 in June, 4 were between 4000 and 6000 tons; 
of the 11 in July, the holiday month, 2 were over 4000 tons ; 
of the 23 in August, as many as 8 were above the 4000 
minimum, one of these being the twin-screw P. and O. liner 
Mooltan, of 9500 tons; and of the 33 launched in September, 
6 were well over the 4000 tons, one of these being the Buck- 
nell liner Matoppo, of 5200 tons, and another the twin-screw 
P. and O. liner Dongola, of 8100 tons. 

As regards the recent wholesale placing of new work, to 
which reference has been made, the full extent of it only 
developed after official notification had been given by steel 
makers of substantial advances in the price of material. This 
evidently having been anticipated, and labour demands being 
already tabled and under consideration, both owners and 
builders conducted these negotiations with quietude and 
promptitude, later dealings culminating in something like a 
rush of contracts. The outstanding feature of the new work 
booked was the extensive orders placed by the firm of William 
Burrell and Son, Glasgow.. These consist of ten vessels, each 
of about 7000 tons capacity, and all in addition to other ten, 
and somewhat similar vessels, they have at present building 
in Greenock and Port Glasgow yards. The new batch is also 
distributed chiefly throughout these districts: four vessels 
have been placed with William Hamilton and Co., Port Glas- 
gow; two with Grangemouth and Greenock Dockyard 
Company, Greenock; two with Napier and Miller, of Old 
Kilpatrick; one with Robt. Duncan and Co.; and one with 
A. Rodger and Co., Port Glasgow. The twenty vessels of the 


Burrell orders wil] aggregate alone about 140,000 tons carry- | 


ing capacity, and altogether it is computed that Port Glasgow 
firms have in hand, and to build, tonnage amounting to 
230,000 tons. The yard of William Hamilton and Co., where 
about eighteen months ago only one ‘‘ spec.’’ steamer was in 
hand, and where since that time an additional building berth 
has been arranged, has all berths full and sufficient work 


on the books to keep the berths employed for at least | 
Other orders just received | 


eighteen months to come. 
by this firm are—two steamers of 5030 tons carrying capacity 
for F, C. Strick and Co., London, and one of 8350 tons for 





Glen and Co., Glasgow. A. Rodger and Co., in addition to 
one of the Burrell steamers, have received an order for one of 
6500 tons for Easton, Greig and Co., Glasgow. D. and W. 
Henderson and Co., Partick, have received orders for three 
steamers, each of between 6000 and 7000 tons, for Glasgow 
owners, and Barclay, Curle and Co., Whiteinch, for one of 
7000 tons for the Pacific Steam Navigation Company. 
William Denny and Brothers, Dumbarton, have been 
entrusted with a number of steamers in which turbine 
engines will form the propulsive machinery, one being for the 
General Steam Navigation Company’s Channel service from 
Tilbury to Southend, Margate, and Boulogne, another for 
the Bristol Channel service, and a third for the Caledonian 
Steam Packet Company’s service between Ardrossan and 
Arran. The past month’s bookings also include two powerful 
dredgers, one by Fleming and Ferguson, Paisley, for the 
Hartlepool Harbour Commissioners, and the other by 
Ferguson Bros., Port Glasgow, for the Maryport Harbour 
Commissioners, while two paddle steamers contribute further 
to the variety, one for the River Plate service, and one for the 
North British Steam Packet Company. Altogether thirty 
vessels, representing about 80,000 tons gross, have been 
reported as placed during September. 








MOTOR COACH FOR ALEXANDRA DOCK 
AND RAILWAY COMPANY. 


THE new railway motor coach which the Alexandra— 
Newport and South Wales—Docks and Railway Company 
has been supplied with, through the joint efforts of the 
Glasgow Railway Engineering Company, Govan, and R. Y. 
Pickering and Co., Wishaw, who fitted and furnished the 
coach body, was formally put into service between Caerphilly 
acd Pontypridd on the 28th ult., the opening run being 
attended by a large number of prominent residents and 
business men of Newport and other places. In a late 
impression a short general paragraph was given with 
reference to the new coach, and herewith we are enabled 
to give an illustration of it, through the courtesy of 
Mr. John Macaulay, the general manager of the Alexandra 
Docks and Railway Company, to whose initiative this new 


| motor compartment end to facilitate dealing expedi 
| with exceptionally heavy traffic. 


and mahogany pilasters, while the ceiling is 
| ‘* Alhambrine ’’ painted white, with gilded moul 
seats, which are disposed longitudinally, are of pl 
matting over springs, being at once comfortable and sani 
tary. Ample ventilation is secured by ordinary sliding vid, 
over the side lights, and by swinging sashes in the saan r 
the clerestory roof, which can all be opened at one 0 : 
tion by a lever. sie 
Passengers, as will be gathered from our illustrat; 
enter by a sliding door from a vestibule at the Socapeag, 
in addition there is a door at each side of the coach at the 
tio 
i ; The vestibule is also fitted 
| with steps for taking up passengers from the level of the 
| permanent way, and’ with hinged’ platforms for railwa 
stations. The rear end driving compartment is fitted with 
a sliding door, so that the driver is separated from th 
passengers entering and leaving the coach, while a speaking 
| tube affords communication between the driving and the 
motor compartments, and electric bells connect al] the 
compartments. The head-light, tail-light, each of 50-candle 
power, and all the interior lamps are lit by electricit 
generated by a De Laval steam turbine dynamo, supplied 
by Greenwood and Batley, of Leeds, and placed on the foot 
plate under the control of the driver. f 


panelled in 
ings. The 
aited rush 








MECHANICAL POWER FOR GLASGOW 
SEWAGE WORKS. 


THE Sub-committee of the Glasgow Corporation appoi 

to deal with the question of the mental nid y= 
employed in connection with the southern district sewage 
works have recommended the adoption of steam in preference 
to gas plant for the purpose. This has been arrived at after 
a lengthened period of inquiry ; visits to numerous works in 
England and Scotland where gas-producer plants and gas 
engines are in operation ; carefully weighed reports on the 
evidence thus acquired by the consulting mechanical engineer 
for the sewage works, Mr. William D. Hamilton, M.I.Mech.E 

59, Bath-street, Glasgow ; and, after that gentleman’s report, 
the result of advertising for definite tenders for the plant 
required, alternatively steam or gas. The reasons given for 
the decision to adopt steam plant have reference only to the 
power installation in this special case and the particular uses 
to which it will be put, and do not deal with the general 
question of steam versus gas. The Sub-committee and 
their expert adviser are satisfied that for certain purposes 
and up to certain powers gas may be considered superior 
to steam. The offers received for gas power were, with 
one exception, higher than the offers received for steam 

but in this particular case the tenderer sent no reply to 
the consulting engineer’s inquiries as to the existence of gas 
plant of a similar nature and power to that offered, as to 
guarantee of fuel and oil consumption, repairs, &c., and as 
to number of men required to work the plant. Accordingly 
this offer could not be considered. The Sub-committee were 
not satisfied that the claims made on behalf of gas-producer 
plant and gas engines as to the fuel bill being considerably 
less than that of a steam installation had been proved as for 
a continuously working power plant such as would be re- 
quired at the South Side Outfall Works. Indeed, they claim 
that an up-to-date steam plant there would have as small a 
coal bill as a gas plant of similar power. They were satisfied 
that the working costs, particularly in the matter of con- 
sumption of oil, would be higher for gas-producer plant and 
gas engines than for boilers and steam engines. They were, 
further, of opinion that there had not yet been sufficient 
experience of gas-producer a of this size, and for this 
purpose, to justify them in thinking that they had attained to 
such reliability as steam plants of similar power, and 
reliability was the most important qualification for the 
sewage works, under consideration, where the engines would 
require to work continuously day and night. This considera- 
tion, the Sub-committee stated, weighed most strongly with 
them in recommending the adoption of steam plant for the 
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MOTOR COACH, ALLEXANORA DOCK AND hAILWAY CO. 


car and a somewhat similar one, put into service last year 
about this time, are owing. 

Both coaches are, in their propelling machinery, the pro- 
duction of the Glasgow Railway Engineering Company, 
Govan, and while in their main features alike, the newer 
coach embodies some improvements resulting from experi- 
ence with the first. The coach is 64ft. 1lin. long, and 
weighs when in running order 35 tons. Steam is generated 


in a locomotive type of boiler, designed for a working pres- | 
sure of 160 1b., and fitted with ‘‘ Drummond ”’ water tubes | 


in the fire-box. The cylinders, 9in. diameter with 14in. 
stroke, are fixed on the outside of the bogie frame-plate, 
and are fitted with Walschaert valve gear. The water tanks 
of 350 gallons capacity, and coal bunkers having a capacity 
of one ton, are situated on each side of the boiler, and carried 
| on the underframe of the carriage. The steam regulator and 
| reversing gear are arranged to be worked from either end of 
the coach by means of rods and levers, so that the driver has 
at all times a clear look-out in the direction in which the 
coach is travelling. The whistle and the steam brake can 
also be worked from either end, while in addition to the 
| steam brake powerful hand brakes are fitted to the wheels 
of each of the two bogies upon which the coach is carried. 
| The interior of the coach, which has seating accommodation 
for 54 persons, is panelled with birds-eye maple and teak 


l South Side Works. Consideration of the offers received for the 
steam plant has been continued meantime, and Mr. Hamil- 
ton, the engineer, has been asked to prepare specifications 
| for the remainder of the machinery required, after con- 
sultation and adjustment with Mr. A. B. Macdonald, the 
city engineer. 








Mii.AN INTERNATIONAL EXuIBITION.—In our issue of ng ith 
| we gave a list of the different sections of the forthcoming Milan 
| International Exhibition with which British industry is chiefly 
| concerned. We now learn that the British Government have 
| granted £10,000 towards the expenses of the British Section of the 
| Exhibition. We are further informed that Mr. Arthur Serena has 

been appointed British Commissioner. According to the circular 

we have received from the Chairman of the British Chamber of 
| Commerce for Italy, there appears to be an excellent opening fer 
| British goods in Italy. To quote the words of the Chairman :— 
‘On one important point we desire very specially to insist. The 
opening for British industries in the Italian market will be best 
found in goods of the highest quality and machinery of the latest 
type. Italy is now entering on a period of great prosperity. Her 
purchasing power has vastly increased. The Italian market should 
not be neglected. Upon even conditions as to Bien friendly 
tradition and sentiment give the assurance that British traders 
will be under no disadvantage.” 
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PLANING MACHINE FOR TURBINE CONSTRUCTION 


G, RICHARDS AND CO., LIMITED, BROADHEATH, ENGINEERS 





TURBINE PLANING MACHINE. 





Tue demand for turbines has necessitated the provision of 
machines suitable for their manufacture, and we give 
drawings on page 352 of a planer intended for this class of 
work, The machine consists of two beds, 31ft. 2in. long, 
with sliding saddles and cross arm, the beds being supported 
by legs, mounted on heavy base-plates, 16ft. wide, 1din. 
deep, and extending the entire length of the machine. The 











The reversing mechanism to the cross arm is quite 
ndependent of the feed arrangement, and the feed is 7 put 
on when the feed links on the saddles come in contact with the 
stops, enabling the machine to be stopped cr started in either 
direction without putting on the feed. This reversing 
mechanism is operated from a platform, placed at the back of 
the cross arm, by a lever, having a sector on the lower portion 
of it, which gears with a pinion on the square reversing | 
shaft. On the end of this square shaft is another pinion, | 
which "gears with? a sector and lever connected to a plate, | 
| 


Central line of Countershaft 











“Tat Excineer”™ 


PLAN AND ELEVATION 


beds ate of heavy section, and the distance between them is 
10ft. 4in., enabling the tool to plane across the top of work 
10ft. wide and down the sides of work 8ft. wide, and to receive 
work under the tools 5ft. deep and 25ft. long. 

The cross arm is driven backwards and forwards by pulleys 
through bevel gears, and two steel screws in the beds of 4in. 
diameter, giving a cutting stroke of 35ft. per minute and a 
return stroke of 65ft. per minute. On the cross arm are 
mounted two tool slides, carrying the tool rams, which can 
be swivelled to any angle, and having a down feed of 30in. in | 
all positions, | 


Sweia Se . 


OF PLANING MACHINE 


which has scroll slots cut in it to receive rollers on the belt 
forks. There are two belts for driving the machine when on 
the cutting stroke and two for the return stroke, to obviate 
the use of wide belts, which are not so easily moved from one 
pulley to the other. The base-plate is built up in sections, 
tongued and grooved, and securely fastened together by bolts, 
the top being planed true, and provided with T-slots. 

Along the side of the bed is arail, which carries the feed and | 


reversing shafts. These bearings are pushed along the rail by | 
the saddle, and are so arranged that the shafts are always | 


| with blue bricks. 


supported about half-way when the saddles are at the ends of 
| the beds. The feed is operated by stops, secured to the rail 
| along the side of the bed, which, coming in contact with the 
feed links, bring the clutch on the square shaft into gear, 
| causing the feed disc to revolve, and, through the feed links, 
| move the feed pawl either forwards or backwards, according 
| to the direction in which the cross arm is travelling. This 
| feed mechanism is so arranged that the feed can either be put 
on at the cutting end of the stroke or at the return end. 

The feed is varied by means of a plate at the side of the 
feed gear and a catch piece fixed to the feed pawl. To obtain 
the maximum feed, the plate is turned by means of a thumb- 
wheel and pinion to such position: that the recessei part of 
the plate occupies the are made by the feed pawl, and the 
catch piece is therefore not affected by the plate, as the pawl 
is in gear from the commencement of its stroke. To shorten 
she feed, the plate is placed in such position that the catch 
piece which is attached to the feed pawl rides on the top. of 
the feed-plate until it comes opposite the recessed portion, 
when it allows the pawl to drop into gearand put on the feed. 
[he maximum feed is 1,,in. and the minimum feed ,in. 

The total weight of the machine is 50 tons, and is adapted 
for taking heavy cuts, running at high speeds. The makers, 
G. Richards and Co., Limited, of Broadheath, near Man- 

| chester, also furnish this type of machine to plane up to 35ft. 
long, 15ft, wide, and to receive work 8ft. deep under the 
tools. 








WATERWORKS FOR EAST STIRLINGSHIRE. 


Tue East Stirlingshire Waterworks, which were opened 
with some degree of ceremony on the 5th inst., have been 
constructed for the supply of the district lying within the 
jurisdiction of the Eastern District Committee of. Stirling 
County Council. Their opening solves a difficult problem 

| which has occupied much of the attention of the Committee 

| or the last fifteen years. It is a proposal of vast importance 
to the county. Although it might not have been impossible 
to carry out the scheme under the powers conferred by the 
public Acts, the difficulties were such that it was ultimately 
deemed expedient to promote a private Bill. The arca to be 
supplied and the most efficient way of supplying it were 
matters which had to be carefully considered. Many 
difficulties presented themselves, and partial methods of 
meeting the case were suggested, but finally it was resolved 
to approach Parliament for powers to carry out a scheme of 
such a comprehensive character as assured a solution, once 
and for all, of the question of water supply throughout the 
whole of the eastern district of Stirlingshire. 
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= The East Stirlingshire Water Act provides not only for the 
construction of the works which have just been completed 
for the supply of the greater part of the eastern district, but 
by an agreement with the Falkirk and Larbert trustees 


| provision is made whereby the remaining part of the district 


lying to the north of the Falkirk and Larbert supply area, 
and including Airth and South Alloa, will be provided for as 
the necessity arises from time to time. The sources of supply 
which have been drawn upon are the Buckie Burn, a tributary 
of the river Carron, and three other tributary streams in 
St. Ninian’s parish. The storage reservoir, which is on the line 
of the Buckie Burn, has been built on a good natural site, 
where the materials of construction were found in abundance. 
The reservoir has a capacity of about 156,000,000 gals., and 
the top water level is 812ft. above Ordnance Datum. The 
natural drainage area of the reservoir is only 214 acres, but 
ihe main feeder is an intake channel, which follows the 
contour of the hillside to the north for a distance of 
2000 yards, and taps the tributary streams above mentioned. 
The intake channel has a gradient of 1 in 1600, and is open in 
section, with pitched sloping sides, so that it adapts itself 
readily to sudden floods, and if at any time these become 
excessive—as when snow is melting accompanied by heavy 
rain—there are ample means by storm overflows for passing 
away the surplus. The total drainage area feeding the intake 
channel and reservoir is 934 acres. The total supply from 
the new reservoir is estimated at 1,450,000 gals. per day, but 
of this, compensation water equal to 483,300 gals. per day 
has to be given off to the stream, leaving a net supply for the 
district of 966,700 gals. per day. Powers have, however, 
been acquired for the construction of a second reservoir at 
some future time lower down on the line of the main 
stream which will provide the whole of the compensation 
water, and leave the whole available supply for the service 
of the district. The total length of the embankment is 
296 yards, and its maximum height 73ft. The inner slope, 
which is faced with heavy rubble pitching, has an inclination 
of 3 to 1 to within 12ft. of the top, where it is brought in by a 
curve to a steeper slope. The width of the embankment on 
top is 14ft., and on the outside the finished slope is 24 to 1. 
The construction of the reservoir occupied a little over four 


ears. 
. The outlet works consist of a 24in. pipe from the forebay 
to the outlet tower, which is built of pure concrete and 
granolithic, lined inside for a height of 23ft. from the base 
The upstand within the tower is a ldin. 
diameter cast iron pipe with draw-ofis at different levels, ard 
from the upstand pipe a 15in. diameter cast iron pipe is led - 


| reversing stops and sliding bearings for the square feed and | through a concrete culvert, 3ft. 6in. by 3ft., arched with blue 


bricks. From the outlet culvert the water.is led in a main 
pipe conduit to the filters and clear water tank, the tcp 
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water level of the latter being at an elevation of 760ft. above 
Ordnance Datum. An initial installation of four filters, with 
a filtering area of 756 square yards, has been constructed to 
begin with, and the clear-water tank, which has a capacity 
of 546,000 gallons, is so arranged that it can be duplicated. 
Each of the filters is fitted with an adjustable tubular outlet 
and gauge, so that each filter may not be called upon to do 
more than its proper proportion of work. Provision is also 
made for reversing the passage of water through the filters 
so as to facilitate cleansing, but sand-washing appliances of 
the usual pattern are also provided. Before the water enters 
the filters it flows through a measuring chamber, where the 
level of the water on a V-shaped notch is recorded by means 
of a float on a revolving drum, with a diagram paper, on 
which is recorded the rate of flow at all hours of the day. 

The system of piping is extensive, traversing as it does the 
greater part of five parishes, in all about 80 miles, and with a 
range of elevation from 10ft. to 7O0ft. above Ordnance 
Datum. From the service tank the trunk main is carried in 
a straight line to the Carronglen road, crossing the river 
Carron by means of a plate girder aqueduct 30ft. above the 
bed of the river, with two spans each of 64ft., and con- 
structed so as to form a footbridge on the top of the girders. 
From the aqueduct the trunk main passes through the 
parishes of Denny, Falkirk, and Slamannan, to two service 
reservoirs—one at Greyrigg, with a capacity of 825,900 
gallons, and the other at Limerigg, south of Slamannan, 
with a capacity of 181,000 gallons, and both at an elevation 
of 680ft. above Ordnance Datum. From the main pipe and 
these two service reservoirs distributing pipes are led 
throughout the limits of supply, from Greenhill and Monny- 
bridge on the west to Linlithgow Bridge, Polmont, and 
Muiravonside on the east, and from Grangemouth on the 
north to Avonbridge, Slamannan, and Limerigg on the south. 

The works have been carried out by various contractors 
under seventeen separate contracts, and have cost about 
£112,000, exclusive of land, surface damage, and parlia- 
mentary expenses, &c. Mr. James Watson, of Bradford, was 
the consulting engineer, and the whole of the works were 
designed by, and carried out under the immediate super- 
vision of, Messrs. Warren and Stuart, Glasgow. 








METROPOLITAN TRAFFIC. 


WE give below the summary of the recommendations 
made by the Advisory Board of Engineers to the Royal 
Commission on London Traffic. Wehave commented on 
this report on another page :— 

Forthe convenience of the Royal Commission, we here summarised 
our general recommendations and those relating to streets, tram- 
ways, and railways. 

General.—(a) The vesting of the control and regulation of traffic 
requirements in some one authority or some one board. (°) The 
acceleration of the means of transport between the ‘‘ Central Area ” 
and the suburbs by every means possible, so as to lessen the over- 
crowding of many of the poor districts of London. (c) The taking 
by Government of a day census of ‘‘ Greater London” at the time 
of the ordinary decennial night census. 

Streets.—(a) The fixing of the widths of new streets and future 
widenings, as follows :— 





Full 
width. 


ft: 
140 
100 
80 


Each 
footway. 


Roadway. 





Class of street. 


ft. 
94 
64 
48 


36 60 
240r34 40or 50 


Main avenues... .. .. «. 
First-class arterial streets .. 
Second-class streets = 
Third-class streets 
Fourth-class streets 





(5) The future growth, as well as present needs, to be considered 
in deciding on the class of street to be constructed or to be formed 
by widening. (c) Height of buildings to be proportionate to width 
of street. "(a) The construction of a main avenue east and west, 
and a main avenue north and south, with a bridge over the 
Thames west of the Temple, providing for four lines of surface 
tramways in each case, (e) The substructure of main avenues to 
have four lines of electric railway with interchange stations for the 
local and express services and other stations for the local service 
only ; two subways of a width of from 10ft. to 15ft. each for water 
mains, gas mains, &c.; and house cellars projecting under the foot- 
ways for not more than 12ft. (f) All ‘‘first,” ‘‘second,” and 
‘* third-class streets,” or widenings to have subways for pipes, and 
so arranged as to facilitate railway or tramway subway construc- 
tion. (g) The construction of the following new streets :—From 
Marylebone-road to are-road ; from the Mall to Charing 
Cross ; from Cromwell-road to the west. (k) The widening of the 
following streets :—The Euston and Marylebone-roads ; Constitu- 
tion-hill ; Princes-street, Westminster, and a new road from thence 
to Waterloo-place by an incline road at the Duke of York’s 
Column ; the Broad Sanctuary, Westminster ; the Bayswater-road ; 
the Kensington-road ; the Fulham and Brompton-roads ; King’s- 
road, Chelsea; King-street, Hammersmith ; Wandsworth-road ; 
the widening of swing bridges ing public roads over dock 
entrances, and the doing away with hand power for working the 
same. (7) The smaller new or widened old streets to be taken in 
hand at once, so as to give immediate relief. Those recommended 
are only examples of what is required, and not an exhaustive list. 
(j) The systematic widening of the main arterial roadways of 
external London, such as widening of Brentford High-street, or 
the construction of an alternative route. (£) Over or under 
crossings for road traffic at points of intersection, such as viaduct 
from Blackfriars Bridge to Farringdon-street ; viaduct over Strand 
at Wellington-street ; sunken road from Berkeley-square under 
Piccadilly to the Green Park, and a new road thence to The Mall, 
with short cross streets to Jermyn-street and to Pall Mall. (2) The 
enlargement of circuses and widening of streets, such as the setting 
back of the Marble Arch, and the widening of the roadway between 
the Edgware-road and Park-lane. (m) The passing of a General 
Act of Parliament to enable all jocal authorities in ‘‘ Greater 
London” to acquire readily the whole or portions of property 
required for street widenings, and to systematise and accelerate 
the process of street widening. (n) The scheduling and declaring 
of all streets requiring widening, and the immediate taking of 
action to stop encroachments, and to prohibit all building beyond 
the width enacted. (0) The removal of centre tramway columns, 
lamp-posts, &c., from roadways generally, and also obstacles at 
junctions where traffic is held up, (py) The removal of White- 
chapel Hay Market to Mile End Waste ; standing vans of certain 
trades from the streets to private property ; cab ranks from the 
centre of main thoroughfares ; costermongers’ stalls and barrows 
from main thoroughfares. (q) The better regulation of omnibuses 
leaving stopping places ; unloading of materials for new buildings. 
(rv) The placing at the rear of each mechanically-propelled vehicle, 
such as a motor omnibus or tramcar, of an indicator showing when 
the brakes are being applied, for the safety of vehicles following. 
(s) Reconsideration of the laws relating to the s of vehicles 
with a view to possible acceleration, especially with respect to the 
speed of traction engines. (¢) The levelling and paving of un- 
railed forecourts ; the setting back of the frontages of places of 
amusement ; and a more strict observance of the rule of the foot- 








way by pedestrians. («) The lessening of the camber on roadways ; 
the stopping of the practice of watering the sides of these highly- 
cambered roadways; the better cleansing and sanding of road 
surfaces ; and a greater uniformity of material used in the con- 
struction of road surfaces, 

Tramways.—(a) The increase of mileage by the extension of 
tramways to “‘ points of destination,” and the abolition of dead-end 
termini by the extension of lines south of the Thames across the 
river, and further extension of the southern lines to join the 
northern, and the eastern to join the western. Extensions should 
pass all the great railway termini and the stations of the under- 
ground railways. Junctions should in many cases be avoided 
between distinct routes which cross each other, and through 
running carried on between north and south and east and west. 
(b) Various routes suggested as desirable. (c) Universal running 
powers and the elimination of variation of ownership in working. 
(@) Municipal construction and leasing to one central company, so 
as to get centralisation of administration. (e) The careful con- 
sideration of the probable future of the motor omnibus and its 
bearing on railway and tramway policy. 

Railways.—(a) Two lines for a local and two lines for an express 
electric railway, with interchange stations for the local and express 
services, and stations for the local service under the main avenues. 
(5) Separation of trains for long-distance, suburban, and urban 
services, (c) Suburban railway services to be run through London 
to termini in ‘‘Greater London,” and in the case of urban railways 
to termini in the nearer suburbs, (d) Through running rather 
than circular, and more through routes connecting north and 
south and east and west for suburban traffic. (e) Fewer stations 
on rai]ways serving the suburbs, so as to get accelerated speeds, 
and the combining of ‘‘shallow” stations with ‘‘ tube” construc- 
tion where practicable. (f) Easement for ‘‘tube” railways as for 
sewers under private property, and the granting of facilities for 
stations by public authorities under public places and roadways. 
(g) Cheap class of ‘‘tube” railways, with few stations. (kh) The 
assistance of independent lines for suburban traffic by the railway 
companies and municipal authorities. (i) Further ‘‘tube” rail- 
ways not to be sanctioned until the lines being constructed are 
fully tested. (j) The careful consideration of the probable future 
of the motor omnibus, and its bearing on railway and tramway 


policy. 








Tue Institute oF SANITARY Enotngers, Limirep.—The third 
meeting of the session will be held on Wednesday, October 18th, 
1905, at 7 p.m., when a paper will be read on ‘ Ventilation of 
Buildings” by Mr, F. Aldous. 

THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—Mr. Harrison has invited the members 
of this Association to see. the works of reconstruction of the 
Gaunless Viaduct on Friday, October 13th, and has arranged that 
the party shall travel by special train from Newcastle, starting at 
1.32 p.m., and arriving at Woodland Junction about 2.27 p.m. 
If time permits, a visit will be paid to some of the large viaducts 
near Barnard Castle. 

AN EXHIBITION IN Ecypt.—We are officially informed that the 
British Manufacturers’ Exhibition in Egypt, which was to have 
been held in Alexandria and Cairo at the end of this year, has 
been postponed. The exhibition will, instead, take place at the 
latter end of 1906 and the beginning of 1907. This arrangement 
had to be adopted, b the sch has d much larger 
proportions than was at first anticipated. The object of the 
exhibition is to afford the people of Egypt an opportunity of 
knowing and seeing what can be produced in the United King- 
dom and the Colonies. At present cheaper continental goods 
continue largely to be sold there, even, it is said, in instances 
where the British article would probably supersede them were it 
more generally known, The committee are of opinion that the 
time is ripe for such an exhibition, in view of the present prosperity 
and enormous development of the country. 

REFRIGERATING MACHINE TRIALS.—In connection with the 
Dairy Show at Islington a competition was held to ascertain the 
best system of cooling for dairy work. The principal condition 
was as follows:—‘‘ Each machine will be required to cool 100 gallons 
of milk in the morning and 100 — in the afternoon at the rate 
of not less than 100 gallons per hour. The machine to work not 
more than six hours in the day. The temperature of-the brine at 
starting must be between 50 and 55 deg. Fah.” In all, five 
competitors entered, viz., Arthur G. Enock and Co, Limited, 
London, ammonia compression ; W. Douglas and Sons, Limited, 
Patney, London, sulphurous anhydride compression ; the Dairy 
Supply Company, Limited, of London, acting as agents for J. and 
E. Hall, Limited, Dartford, carbonic acid; H. J. West and 
Co., Limited, London, carbonic acid; Burmeister and Wain, 
acting as agents for Sabroe and Co., Denmark, carbonicacid. The 
awards offered were a gold medal and a silver medal for the first 
and second prizes respectively, and in the final issue the gold 
medal, the highest award, was given to Messrs. W. Douglas and 
Sons, Limited, of Putney, London, for their sulphurous anhydride 
system. The second award had to be divided owing to the com- 
petitors coming out equal, and two silver medals were, therefore, 
awarded, one to Messrs, A. G. Enock and Co., Limited, of 
Holloway-road, London, and one to Messrs, Burmeister and Wain 
—Sabroe machine—Coleman-street, London. Weare requested to 
state, in connection with this competition, that the Dairy Supply 
Company, Limited, and Messrs. J. and E, Hall, Limited, protested 
against the manner in which the competition was carried out, on 
account of some of the competitors having been permitted to run 
trials after making alterations and additions to their machinery 
after the opening of the Exhibition. It is claimed by these firms 
that the trial first attempted ‘‘ was abortive, in consequence of the 
motor not giving our specified speed, and the supply of water 
suddenly failing while the milk cooling was in progress.” 

New P. anp O. Mart Steamer Moo.tan.—The twin-screw 
steamer Mooltan, the latest addition tothe mail and passenger fleet 
of the Peninsular and Oriental Steam Navigation Company, which 
has been built and engined by Caird and Co., Limited, Greenock, 
went down the Firth of Clyde on the 7th inst. on her final and 
official trial trip, having a numerous party on board. The new 
vessel, which is of 10,000 tons register and 12,000 indicated horse- 
power, is intended for the Australian service, and is a sister ship 
to the Moldavia and the Mongolia, built in 1903, except in the 
essential respect of having quadruple instead of triple-expansion 
engines, and 215Ib. in place of 175 lb. pressure. At her trials 
over the measured mile earlier in the week thé engines were 
brought close up to their full power, and the speed attained was 
over 17 knots. It is expected that when the vessel has been docked 
and painted, this pedis per be materially increased. The dimen- 
sions of the Mooltan are:-——Length 540ft., breadth 58ft., depth 
46ft., and she has accommodation for 357 first-class and 162 second- 
class passengers. The first saloon cabins are on the main deck 
amidships, and also on the spar, bridge, and promenade decks, 
while the second saloon cabins are on the main deck aft. The 
dining saloon for first-class passengers, which is seated for 250 
persons, is at the fore end of the spar deck, and extends right 
across the vessel. Music room, saloons, smoking-rooms, &c., are 
all luxuriously fitted up, the interior decorations being from 
designs by Mr. T. E. Collcut. There is a complete installation of 
refrigerating machinery; and Siemens Brothers and Co, have 
fitted the ship throughout with electricity, generated by four sets 
of engines and dynamos. The Mooltan was ‘‘taken over” in the 
course of the day. She sailed on the 8th inst, from the Clyde for 
London, where she will be joined by Sir Thomas Sutherland and a 
party for a short cruise. Thereafter she will load 4000 tons of 
cargo, and on, November 3rd proceed on her maiden voyage to 
Bombay. i 








CATALOGUES. 


Giipert LirrLe Company, Limited, Smethwick.—This js 4 
pocket catalogue containing illustrations and descriptions of 
various appliances connected with conveying and eleyati 
materials ™ 

GisHOLT MACHINE ComPaANY, Madison, Wisconsin, U.s.A.— 
This is a very attractive catalogue, giving particulars of th 
various sizes of Gisholt Jathe, which are uniform in design oa 
well known on this side of the Atlantic, : 

INGVARD, RasMUSSEN AND Co., Newcastle-upon-Tyne,—'Thiy 
little pamphlet contains a few particulars concerning the Brand. 
stiitter processes for welding, renovating, and case-hardening iron 
and steel. There are reprints of numerous testimonials, —~ 

G. B. SmirH anD Co,, Craighall Ironworks, Glasgow. —This 
firm’s manufactures, in the shape of iron fencing, railings, gates 
iron buildings, &c., are all set forth in catalogue No. 105. The 
London agents are Andrew Brown and Co,, 110, Cannon-strect, 

Lionet RopinsON AND Co, Limited, Thames Ditton,—A 
number of illustrated circulars of switch gears has been sent ys 
from this works. They are neatly bound in a case, and relate to 
4 aan switches of various patterns, amptre and volt meters, 

c, &e, 

R. Waycoop AND Co,, Limited, Falmouth-road, London,— 
An artistic little pamphlet sent us by Messrs. Waygood is devoted 
exclusively to lifts for private residences. It contains a descrj 
tion, with illustrations, of the automatic push-button lift either 
hydraulically or electrically operated. 

ELECTRICAL POWER STORAGE CoMPANY, Limited, 4, Great Win. 
chester-street, London.—A handy ket catalogue has been 
issued by this firm, and contains particulars of the various patterns 
of storage cells and other a tus. The book isinterleaved with 
ruled leaves of paper useful for making notes upon, 

SELIG, SONNENTHAL AND Co,, 85, Queen Victoria-street, london, 
—The October catalogue issued by this firm contains prices and 
particulars of many types of machine tools, such .as gear-cutting 
machines, milling and propelling machines, lathes, crank-shaping 
machines, disc grinders, and portable electric drills. 

A, EDLER AND Co., 19 and 20, Appold-street, Finsbury, E.C,— 
Lever shears form the subject of a new leaflet. These shears are 
said to be the oaly shears in existence that cut flat, round, square 
L and T-iron without changing the cutters. A shearing machine 
of this pattern is on view at the above address. 

Horace C, MARSHALL AND Co., Leeds.—Not many appurten- 
ances of a well-ordered foundry are lacking in the new catalogue 
on this subject issued by this firm. The illustrations include 
cupolas, core-making machines, rotary sand mixer, and riddling 
machines, testing hines, p tic x 8, plate-moulding 
machines, &c. 

Lanepon-Davies Motor Company, Limited, Southwark Works, 
Deverell-street, London.—The contents of this catalogue include 
single-phase alternate current motors, friction clutch motors, 
speed reduction gear, two and three-phase alternate current 
motors, direct current electric motors, and the Langdon-Davies 
petrol engine for electric lighting. 

FatRBANKS Company, 79 and 80, City-road, London.—Catalogue 
No. 181 deals with power transmission appliances. The bock 
contains information concerning a steel-centre wood-rim split 
pulley, which is of novel construction. Also the Shaw compres- 
sion flange coupling, in which a slotted taper sleeve secures the 
ends of the shafts by compression. There is also Urwick's new 
belt-striking gear. 

RAILWAY AND GENERAL ENGINEERING Company, Limited 
Nottingham.—This is a comprehensive catalogue, containing par- 
ticulars of the specialities made at these works. For tramway 
and railway work there are slips, crossings, drains, sump boxes, 
chairs, rail grinders, the ‘‘ Brown-Crosta” point adjustment 
check rails; in addition there are silencers for motor cars, gas 
engines, &c, &c. 

D. Srewart AND Co., 1902, Limited, Glasgow.—Hydraulic 
machinery forms the subject of this new catalogue, and the 
contents include illustrations of a triple - expansion vertical 
surface-condensing hydraulic steam-pumping engine, three-throw 
electrically-driven pumps, accumulators, wall cranes, baling 
— &c. A word of praise is due to the printing of the 

k. 





DEAN, SMITH AND Gracz, Limited, Keighley.—The new lathe 
catalogue just issued by this firm is a pamphlet worthy of much 
raise. The contents may be said to represent the last word in 
emeed lathe practice, for which this firm has achieved a high 
A 28in. centre treble-geared lathe for turning crank 


reputation. 4 
It is designed for high-speed 


shafts has many novel features, 
steel with positive feeds. 

EasToN AND BesseMER, Limited, Taunton.—A new edition of 
this firm’s catalogue of steam engines and boilers which we have 
received is a praiseworthy effort to place before steam users in an 
attractive manner the numerous types of engines and boilers made 
at Taunton. The contents include steam engines of the portable 
and semi-portable types, beeen dg stationary steam engines, and 
vertical and loco-type Cornish and Lancashire boilers. 

Sremens Bros. AND Co., Limited.— Catalogue describing and 
giving sizes, weights, and prices of ‘‘ Transport cells.” These are 
a modification of the Leclanché cell, and the chief advantages 
claimed are that the cells can be moved about without fear of 
spilling the liquid they contain, and that, moreover, when they are 
not in use, if the exciting liquid is emptied out and the cells rinsed 
out with warm water, it is said to keep indefinitely without 
deterioration in any climate, only requiring a fresh supply of 
liquid to become active again. 

Puite’s Heat Distriputors, Limited, Alderman’s-walk, Bishops- 
$a London.—This is an appliance intended for use in 

ilers of the Cornish, Lancashire, Scotch, or any return-tube 
type. Its object is to lengthen the travel of the gases ; to enable 
the same to be used at higher velocity, and to increase the rate of 
combustion. The distributor is made from ordinary sheet iron, 
zzin. or more in thickness, bent lengthwise thus A, and turned up 
at each end so as to blank off two sections of the distributor, 
different sections being blanked off at either end so as to ensure 
the three-fold travel of the gases, 

BERGTHEIL AND YOUNG, Limited, 12, Camomile-street, London, 
E.C.—A new pamphlet and price list illustrating the Zodel-Voith 
flexible leather belt insulating coupling, for which this firm are 
the sole agents for the United Kingdom, has been sent us. These 
couplings are used by many engine and dynamo makers in this 
country, and are particularly applicable in situations where the 
driving and driven shafts are liable to get out of alignment when 
running. The couplings are also used as safety devices in connection 
with machines which are liable to heavy overloads ; for this purpose 
the belt of the coupling is reduced in sectional area, so that when 
the overload is applied to the driven shaft the belt breaks before 
any damage is done to the gear wheels. 








So far as can be ascertained by the Labour Department 
of the Board of Trade, nearly 801,000 a had their rates 
of wages changed during the year 1904. Of these, nearly 735,000 
sustained decreases amounting to about £40,400 per week, while 
about 16,000 obtained advances amounting to about £1200 per 
week. The net result of all the changes was a decrease, therefore, 
of about £39,200 per week, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS proved very good customers to iron and steel masters 

at the Michaelmas quarterly meeting on Thureday in Birmingham. 

Supplies were renewed over the quarter, and although consider- 

ably augmented prices had to be given, a large amount of material 

changed hands. Buyers and sellers were present from all parts 
of the country, and in comparing notes as to the position and 
rospects of trade, there seemed to be a general consensus of 

pinion that the trade revival had taken firm hold, and that a 

very satisfactory winter might confidently be expected, whilst 

there were some who said they looked for good times, at least 

during the whole of the year 1906, if not beyond. It is to be 

hoped that these egy =e will be fulfilled ; but as to that, 

time alone can show, ey certainly seem, however, to be well 
ded. 

toured Hickman, Limited, of the Staffordshire Steel and Ingot 

Ironworks, Bilston, find the demand good and prospects better 

than for some time past. They quote as follows per ton for their 

sizes in ordinary lengths down to 5ft. :—Bars, 2in. to 7in. diameter, 
and 2in. to din. syuare, £7; angles, 5 to 12 united inches, £6 10s. ; 

6 to 10 united inches, £6 17s. 6d.; channels, 6in. wide and 


eo, flats, din, to 12in. wide, and girders, 4in. by 3in. and 
upwards, all £6 15s., delivery at makers’ works. Cash on the 10th 


of the month following date of invcice, less 24 per cent. All steel 
manufacturers are well engaged just now, and speak hopefully of 
the outlook. Some of them can see their way for a long time for- 
ward, The demand for semi-finished steel is satisfactory, and 
Bessemer billets are quoted £4 17s, 6d., with Siemens £5. 

The generalisation, both in iron and steel, continues strong all 
round, and prices still exhibit an upward tendency. Much satis- 
faction is expressed at the favourable character of the Board of 
Trade returns, Two and three-quarter million tons of iron and 
steel have been sent abroad so far this per valued at over 23} 
millions — this being a substantial advance over the corre- 
sponding period of last year. The improvement is 321,914 tons in 
quantity, and 24 millions sterling in value, or approximately in 
yalus about 10 per cent. 

Pig iron maintains a strong tone, and more furnaces will pro- 
bably soon be put into blast. A feature of the new returns, as 
regards pig iron, is the large trade which has been done with the 
United States so far this year, over 135,000 tons having been sent 
there, against 41,000 tons a year ago; but not much of this has 
come from the Midlands, most of it having been supplied by the 
North of England and Scotland. Cinder forge pig iron was quoted 
47s, 6d. upwards, which was an improvement of about 5s, 6d. on 
the quarter, and part mines were 50s. to 51s., which is also a 5s. 
rise, All mine ordinary, at 55s. to 60s., was not much different to 
three months ago, but best at 80s. to 85s., compared with 75s. to 
80s, at the earlier period ; and the minimum for cold blast, which 
at that time was 95s., is now 100s. With regard to Midland 
descriptions, Northamptons are now quoted 49s. to 50s., against 
41s, to 42s, three months ago, or an advance of 8s, on the quarter, 
which substantial increase shows clearly how marked has been the 
progress of the trade revival since last quarter's meeting. The 
sellers of Derbyshire booked a fair number of additional orders at 
50s, to 5ls., against 44s, to 45s. when the quarter opened, or an 
improvement of about 6s,, though, in cases where there was already 
a considerable amount of work on the books, rather more than 51s. 
was asked, Most of the pig iron producers were already well sold, 
and stocks at the furnaces were said to be low. 

In the manufactured iron trade the expectation seemed to be 
general that the market would continue to harden during the 
winter, and under these circumstances, although a good deal of 
business has already recently been piaced, further business was 
done. The advance of 10s, per ton decided upon by the Gas Strip 
Association a week ago was firmly maintained, the new basis 
becoming £6 10s, to £6 12s. 6d., and at this figure some of the tube 
makers placed additional orders, although many of them have 
covered their requirements up to the end of the year. Black sheet 
makers experienced a good demand, and quoted singles £7 5s. to 
£7 7s. 6d. doubles £7 7s, 6d. to £7 10s., and trebles £8 to £8 2s. 6d. 
Three months ago doubles were being quoted £6 15s, to £6 17s, 6d., 
so that they have moved up as much as 12s, 6d, during the quarter. 
Members of the Galvanised Iron Trade Association were asking for 
galvanised corrugated sheets, doubles, as much as 15s. or £1 more 
than three months ago, for whereas at the earliest period the 
open market quotation was £10 10s. to £10 15s., the same firms 
are to-day asking £11 5s. to £11 15s., and, indeed, in some 
cases they did not hesitate to go 5s. further, and to require 
£12, thus making the maximum advance on the quarter as 
much as 25s., and this course they justified by a reference to the 
constant increasing costs of iron and steel and spelter and to the 
fact that they are for the most part already well booked forward. 
Foreign business still keeps very satisfactory, the shipments for 
the first three-quarters of this year having reached very nearly 
300,000 tons, valued at the splendid aggregate of over three and 
a-half millions sterling, which is 20,000 tons better than in the 
corresponding period of year ago, and 33,000 tons better than 
two years ago, The Sept hip ts have also been excellent, 
amounting to over 36,000 tons, or 9000 tons better than in the 
corresponding month of 1904, there having been large increases 
with Japan, India, South Africa, and the Argentine Republic. 

The demand for bar iron continues heavy from members of the 
engineering trades, and makers of best descriptions, and also of 
medium sorts, are busy. Unmarked bars are generally quoted 
£6 5s. upwards, or about 7s, 6d. better than three months ago. 
Change opened with some marked bar sellers still quoting the 
£8 basis, but with every probability of an almost immediate 
advance, 

The generating station for supplying the city of Birmingham 
with electric light and motive power, which for rather more than a 
year has been in course of erection on the site of the old General 
Hospital, Summer-lane, Birmingham, is now approaching comple- 
tion. The shell of the building was recently finished ; the equip- 
ment is now being taken in hand, and it is anticipated that the 
engines will be running before the close of the present year. The 
oa is of very large dimensions, To give an idea of the size of 
a engine-room, it has been declared that the Town Hall of 

irmingham, could it be moved, might be placed within its walls. 
This large undertaking has been rendered necessary in view 
of the electric tramway extension scheme and the increased 
public demand for illumination and motive power by elec- 
tricity. The consumption has had a continuous upward 
tendency since the business was acquired in 1900 by the 
Co, poration from the Electric Supply Company. The City 

uncil approved of the scheme for the establishment of the 
new electric works in April of last year. By that scheme, the 
cost of carrying out which was £440,000, provision was made for the 
pb ere of a central generating station, three sub-stations in the 
— sng districts of Birmingham—one at Court-road, Balsall Heath, 
: me ier in Upper Trinity-street, Bordesley, and a third in Camden- 
oie te bet gc Rice Bag nae Me - underground cables 
Way use and forthe su of illumination and motive 

Power to the private customer. iad 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Monchester.—The attendance on the Iron ’Change on Tuesda 
— douldedly above the average. On all slides there was 
sail — avn, There were, for a wonder, more buyers than 
what “aime merchants are enjoying ‘‘a good time.” It was some- 

ifficult, in consequence, to gauge the market, All prices for 





pig iron were nominal. Derbyshire and Lincolnshire were practi- 
cally off the market. Makers had apparently closed their books 
against any further orders, and as Lancashire was not offering, 
Staffordshire followed suit in the higher — to some extent. In 
Scotch iron, somewhat singular to say, Glengarnock and Eglinton 
were on a level, but in most cases sellers held off, and buying was 
of a hand-to-mouth character in this department. Meantime, 
makers of finished iron had advanced prices, and in some cases 
steel products saw higher rates. The upward movement in the 
warrant market has seen some slight check, but this is looked 
upon as of a temporarycharacter. Meantime, although prices have 
advanced, it is only regarded by makers, especially on the East 
and West Coasts, as a very necessary measure. Ore is dearer, and 
unless this is recouped by enhanced prices, the last state will be 
worse than the first. Meantime, quotations for pig iron are about 
as follows :—Lincolnshire No. 3 foundry, P.G., 55s. 6d. to 56s. 6d.; 
Derbyshire, 56s. 6d. to 57s. 6d.; Staffordshire, 53s. 6d. to 54s. 6d. ; 
Middlesbrough, 61s, 4d.; East Coast hematite, 75s. net. Scotch : 
Gartsherrie, 62s. 6d.; Glengarnock and Eglinton, 60s. to61s.; Dal- 
mellington, 59s, 6d., delivered Manchester. For delivery Heysham : 
Gartsherrie, 603.; Gle' ock and Eglinton, 593. to 593, 6d.; Dal- 
mellington, 57s. 6d. to 57s. 9d. 

In forge iron there is little or nothing offering. Prices are, 
therefore, nominal at late quotations, 

There was an upward movement in finished iron. 
advanced to £7 2s. 6d., but in other respects there was little 
change. Crown bars, £6 10s.; sheets, £7 10s. to £7 15s, 

Steel and steel products ruled strong. Quotations were :— 
Hoops, £7 103.; English billets, £5 5s, to £5 12s, 6d.; German, 
£4 12s. 6d. to £4 15s.; Lancashire bars, £7; boiler plates, 
£7 2s. 6d.; common plates for tank, girder, and bridge work, 
£6 12s, 6d. to £6 17s. 6d. 

Manufactured copper was unchanged. Quotations :—Sheets, 
£83 to £86 per ton; seamless copper tubes, 104d. to 10fd.; 
brazed, 10jd.; brass tubes, 8}d.; condenser, 9}d.; brass wire, 74d. 
to 74d.; rolled brass, 7}d.; brass sheets, 8d. to 84d. per lb. 

There is nothing new to report in the engineering trades, Some 
small orders for locomotives have been placed during the past few 
days, and there is good busi in hine tools and textile 
machinery. 

The coal trade shows little change. Manufacturing and house 
coal are very steady. In other respects there is little new to 
report. Quotations :—Best coal for domestic purposes, 13s. to 
14s,; seconds, 12s. to 13s.; common, 9s, to 10s.; steam and forge, 
best, 8s. 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; 
best slack, 7s. to 7s. 6d.; medium, 6s. to 6s, 9d.; common, 5s. to 
5s. 9d. at the pit. Screened coal, 9s. 9d. to 10s.; unscreened, 
9s. 3d. to 9s. 6d. delivered Manchester Ship Canal. 

Barrow.—There has been a further improvement in the hema- 
tite iron trade, and business has been done on a large scale, 
makers selling forward very freely in view of the fuller supplies 
of metal they will have at their disposal when the additional 
furnaces they are putting in blast begin to yield. The condition 
of better trade has induced considerable speculation in the warrant 
market, with the result that stocks have again increased during 
the week by 2985 tons, and now total at 29,214 tons. Makers 
have practically realised their stocks, and are delivering all the 
metal they are making either to consumers or merchants. There 
is an effort being made not to sel] to speculators, if possible, and 
to consumers only, but this cannot always be arranged, as the des- 
tination of the metal bought cannot always be known. Makers 
are very well off for orders, and prices have advanced consider- 
ably during the week. Mixed Bessemer numbers are now at 
69s. per ton net, f.o.b., and warrant iron is at 69s. 6d. net cash 
sellers, at a month, and 69s. 3d. buyers, There is still buoyancy 
in the market, and the weaker tone shown in other classes of 
warrants has not been shown in hematites. There are 33 furnaces 
in blast, and 31 of these are making hematite. 

A stronger tone characterises the native iron ore trade, and 
raisers have been able to lift their prices because foreign sup- 
plies are dearer, not only by reason of an increase in freights, but 
the fuller demand which now obtains. Spiegeleisen is in larger 
request, and the demand for charcoal iron is steady and brisk. 
Native iron ore is at about 12s, net at mines for good ordinary 
sorts, net cash, and Spanish ores are at from 16s, to 18s. per ton, 
delivered at West Coast ports. 

A very brisk trade is being done in heavy steel classes, but 
there is still a quiet demand for merchant steel. Rails are in 
fair inquiry, and some large orders are pending on home, foreign, 
and colonial account. Prices are very firm up to 120s. per ton 
net f.o.b, The make includes not only heavy, but light rails. 
Shipbuilding material is in very good request, and orders are well 
held. Prices show an improvement, heavy plates being at 
£6 17s. 6d. and boiler plates at £7 7s, 6d. per ton. There is a 
better trade doing in tin bars and in hoops, and the steel foundries 
are more busily employed on shipbuilding and engineering orders. 

Shipping shows a marked improvement. Last week the exports 
from the North-West Coast included 9376 tons of pig iron and 
15,196 tons of steel, making a total of 24,572 tons, compared 
with 4502 tons in the corresponding week of last year, an increase 
of 20,070 tons. The total shipments this year have reached 
640,046 tons, compared with 575,225 tons in the corresponding 
period of last year, showing an increase of 64,821 tons. 


Hoops were 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE collieries in South Yorkshire continue well employed, six 
days being worked, asa rule, though there are several not so fully 
engaged. The advance of 1s, per ton in house coal, made at the 
beginning of this month, has been rather difficult to maintain all 
round, and the mild weather has somewhat checked dealings. The 
market, however, is firm, and is certain to gain strength as the 
season advances. Stocks at the collieries are low, and owners show 
no eagerness to force sales. London and the Eastern Counties are 
ot freely, with every prospect of even larger business very 
soon, Quotations remain as last reported, ey house, in which 
= principal business is done, fetching from 10s, 6d. to 11s, per 

n. 


Steam coal is still in excellent request, but the Baltic season will 
soon be at an end. South Yorkshire hards sell readily at from 
8s. 3d. to 8s, 9d, at the pits. Railway companies, at their con- 
tract rates, are receiving supplies about 6d. per ton cheaper 
than other buyers. Other qualities of coal are also in good 
demand, more especially gas coal and slack and smudge for 
steam-raising purposes. Coke is very active, an advance of 6d. 
per ton having been made this week. Best washed Silkstone 
blast-furnace coke is now 13s, per ton at the ovens ; steel-smelting 
coke is quoted about 23s., secondary qualities ranging about 19s, 
The coke market appears to be firm in nearly all quarters. 

The South Yorkshire coal trade with Hull during September 
reached a weight of 352,480 tons, against 310,448 tons for the 
corresponding month of last year. For the nine months the 
weight was 2,758,560 tons, as compared with 2,611,024 tons in the 
similar period of 1904. The export trade amounted, for the month, 
to 163,572 tons, an advance of 29,025 tons on September 
of last year. The exports for the nine months, 1,210,434 tons, 
exhibit an increase of 53,442 tons on the similar period of 1904. 
Rather over one-half of the increase was gained during September. 
North Russia took 47,644 tons in that month, as compared with 
38,579 tons a, year ago, Germany, it is curious to note, had 
exactly the same weight as in September of 1904, namely, 17,179 
tons; Sweden received 34,179 tons, against 38,011 tons. Taking 
the completed period, both North Russia and Sweden have done 
less during the nine months of this year, Sweden having decreased 
to 242,289 tons from 319,058 tons, and Russia to 268,372 tons from 
278,723 tons. 

The iron and steel trades maintain the activity reported during 


the last few weeks, with work flowing in steadily in the majority 
of instances. Prices of new materials are rising. This week the 
quotations given for West Coast hematites were from 77s. to 78s. 
per ton, and for East Coast, 73s. perton ; Lincolnshire forge, Nos. 4 
and 5, 48s. 6d, per ton; Lincolnshire foundry, No. 3, 51s. 6d.; 
No. 4, 49s. 6d. The Lincolnshire prices, which are net at Shef- 
field and Rotherham, show no change from last week. Derbyshire 
forge is at 50s, to 51s. per ton; Derbyshire foundry, 53s. to 54s. 
ao eee quotations show an advance of 4s, a ton on the 
week, : 

In the principal East End establishments the men are well 
employed, most of the departments being busy. Railway material 
is in increasing demand, chiefly on account of foreign companies. 
The home companies still continue to order very little beyond their 
immediate requirements, There is nothing fresh to note in respect 
of military material, the principal work now in hand being mainly 
forshot and shell and ordnance. Much good work, however, is 
being done for the shipbuilding yards. Messrs. Thos. Firth and 
Sons, Limited, Norfolk Works, are erecting the steel shafting and 
forgings for H.M.S. Minotaur—one of the new first-class cruisers— 
which is in course of construction at Devonport. This firm has 
also supplied the high-pressure and intermediate-pressure cylinder 
liners for the Minotaur, as well as the connecting-rods, piston-rods, 
“7 cylinder columns, &c. 

‘oreign trade in cutlery during last month was somewhat dis- 
appointing, the total value being £52,701, as compared with 
66,614 for September of last year ; for the nine months, £480,510, 


as against £512,210. Heavy decreases are shown by Australia, 


which on the month has fallen to £5007, as com with 
£10,972 for September of last year. Canada has drop te 
£7057 from £8168, and decreases are also shown by the United 


States, Brazil, Argentine Republic, British East Indies, Germany, 
Sweden, Norway, and France. The increasing markets are: 
Russia, Netherlands, Belgium, Spain and Canaries, Foreign West 
Indies, Chile, British South Africa, and New Zealand. The 
foreign trade in hardware for the month amounts to £169,987, 
as compared with £177,224 for September of 1904 ; for the nine 
months, £1,449,606, against £1,428,548. The principal decreasing 
market was Australia, which received a value of £13,419, against 
£17,955 in September of last year. British East Indies, with 
£30,595, was the principal customer, its value comparing ~- with 
£29,565 for September of 1904. 

The silver and plating trades, after a period of prolonged 
depression, are now getting more active. The tendency of late 
years, owing to the cheapness of silver, has been to order more 
freely in the sterling metal ; but latterly there have been indica- 
tions of a return to the first qualities of plated wares. The home 
market has been dullest, but even here there is hopeful movement. 
Fresh orders of some importance have recently come forward from 
the colonlal markets. 1n South Africa the turn for better business 
has evidently arrived at last, and both cutlery and silver-plating 
manufacturers are in receipt of more satisfactory lines from the 
Cape, as well as from the Transvaal, Natal, and Orange River 
Colony. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuIs week the movements in the price of Cleveland warrants 
have not been uniformly ——- for, after attaining 52s. 11d. 
cash at the close of last week, they fell to 51s. 9d. on Tuesday, 
not because there was any change for the worse in trade, for 
that was by no means the case, but because some of the 
speculators were selling out to secure profits, and directly they 
ceased prices went up again to 52s. 74d. on Wednesday. The 
general market was not detrimentally affected by the easing of 
warrants, because it is recognised that these drops always occur at 
intervals in every upward movement. The price of No, 3 Cleve- 
land G.M.B. pig iron has risen to 52s. for early f.o.b, delivery, but 
from makers there is not much to be obtained for delivery this 
year—they have their order books excellently well filled ; in fact, 
not since 1901 have they been so well situated. A good deal of 
iron has been sold for delivery next year, and more could have 
been sold if producers had seen their way to accept all the orders 
offered to them. Some of them have realised 52s. 6d. per ton for 
early f.o.b. delivery of No. 3 Cleveland pig iron, but, as a rule, 
523, has been the regular figure this week, that being 7s. per ten 
above the minimum of July, which was the minimum of the year, 
the advance being thus only half of what has been attained in 
hematite pig iron. All qualities have risen:—No. 1 is now at 
53s. 6d., Xe. 4 foundry at 50s. 6d., No. 4 forge at 48s. 9d., 
mottled at 48s., and white at 47s. 6d., which may be looked upon 
as very fair prices for those who have their own materials. 

The position of makers of East Coast hematite pig iron is very 
favourable, they have booked extensive orders lately, and have 
every reason to believe the demand will be kept up, for most of 
those who consume hematite iron are well booked forward. The 
minimum for mixed numbers is now 67s. 6d. per ton for early 
delivery, that showing a rise of 14s. 6d. since prices began to move 
up. For delivery in the first half of next year 70s. is quoted, but 
being already heavily sold over that period, producers are not very 
keen. Rubio ore has gone up to 18s, per ton for early delivery at 
the Cleveland furnaces, and 19s. to Obs. is quoted for next year. 
Theimportsduring thelast three months have been unprecedentedly 
large, and consumers would buy more heavily for next year if the 
Spanish mineowners would commit themselves. 

Shipments of pig iron are increasing rapidly, and this month’s 
are much the best this year. That has its influence in strengthening 
the market. Up to llth inst., from the Cleveland district, they 
reached 34,411 tons, as compared with 31,573 tons last month, 
26,864 tons in October, 1904, and 36,625 tons in October, 1903. 
Stocks continue to increase rather rapidly yet, but to that fact 
traders apparently pay very little attention at present. Connal’s, 
on 11th inst., reported that they had 617,117 tons of Cleveland 
iron in stock, an increase of 11,409 tons this month, or 1400 tons 

r working day. This stock consisted of 556,240 tons of No. 3; 

9,877 tons deliverable as standard iron, and 1000 tons not deliver- 
able as standard iron. Of hematite iron they hold 3396 tons. 

It has been officially ascertained that the average price realised 
for the No. 3 Cleveland pig iron delivered by North of England 
firms during the third quarter of this year was exactly 4ts. per 
ton, that being 1s.0-86d. perton less than the figure for the previous 
quarter, and the wages of the blast furnacemen in the district will 
be reduced 1} per cent. for the current quarter commencing 
October Ist, while railway rates for the carriage of ironmaking 
materials, which are also regulated by sliding scale, will be re- 
duced 1 per cent. The average price is still 2s, 7-4ld. per ton 
more than at the commencement of the year, and it is 3s. 54d. 
more than in the third quarter of iast year, when the 42s. 6-30d. 
reported was almost the smallest figure realised since 1898. It 
was rather disappointing not to see a higher average for last 
quarter, but it is to be remembered that in the earlier part of the 
period quoted prices were low, down to 45s. in fact, and the aver- 
age quoted price over the period was no more than 46s, 104d., so 
that the difference between quoted and realised prices was not 
wide. For July the quoted figure was 45s. 4-87d., for August 
46s. 8-4d., and for September 48s, 6-75d. The Cleveland Mine- 
owners’ Association have agreed to keep wages of ironstone 
miners at the rates which prevailed last quarter. 

The statistics of the Middlesbrough Chamber of Commerce for 
the third quarter of the year afford satisfactory evidence of the 
revival of trade, production, exports, prices, &c., all having im- 
proved, The value of all goods sent oversea, except coal and coke, 
in the quarter was £1,389,974, whereas in the third quarter of last 
year it was only £973,889, the increase being £416,085, For the 
whole year so far the value was £3,539,674, against £3,048,924 in 
the first nine months of 1904. The number of Middlesbrough 





blast furnaces in operation on September 30th was 61, against 55 
at the corresponding period of last year, and the production of 
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pig iron was estimated at 532,000 tons, as compared with 504,000 
tons in the third quarter of last year. The quarter's exports of 
pig iron reached 245,141 tons, or 22} per cent, more than in the 
third quarter of 1904 ; and of manufactured iron and steel 133,709 
tons were exported, against 110,063 tons in 1904. The return of 
stocks of Cleveland pig iron was not satisfactory, for 97,869 tons 
were added to Connail’s stores, making 415,881 tons increase since 
January Ist, and 510,819 tons in the last twelve months, no less 
than 605,708 tons being held at September 30th. 

Business in the manufactured iron and steel industries continues 
very active, and the advances in prices that have been made 
recently serve rather to stimulate than to check the demand. 
There is no doubt that the latter is very pressing. Steel ship 
plates and angles have gone up 12s. 6d. within the last month, 
and bars 103.; but further advances are expected, as the Scotch 
manufacturers have put up their prices £1 within the past 
fortnight. Steel ship plates are at £6 10s; iron ship plates, 
£6 15s.; steel ship angles, £6 23. 6d.; iron ship angles, 28 lds. ; 
parallel packing irop, £5 103.; steel joists, £5 15s.; iron bars, 
£6 15s. ; and steel bars, £6 10s ; all less 24 per cent. Galvanised 
corrugated sheets have in this district been put up to £11 lds. 
per ton, to some extent because of the extraordinary rise in 
spelter. No changes have been made in the prices of railway 
materials during the last week or two. 

Very satisfactory reports. are given with respect to the ship- 
building industry, the improvement goes on, and work at the 

s is more actively carried on than it bas been at any time 
during the last ten years. It is mainly the revival in the ship- 
building industry that has brought about the upward movement 
of trade in general in the North of England, and more especially 
is this so in the plate, angle, hematite iron, and ore trades. There 
being so much new shipping on order, and plenty of inquiries 
still being received, builders have put up their prices, and it is not 
too much to say that they are quoting at least £1 per ton more 
than the minimum of the last few years, that being the figure 
that ruled in the early part of the year. For the ordinary type 
of cargo steamer, woo gpd from 5000 to 6000 tons, builders now 
quote rates that work out at £6 to £6 10s. per ton, and it is 
reported that-a 4500-ton steamer now on the stocks is considered 
to be worth £1000 more than would have been taken in the early 
summer, The number of idie vessels is now very small, and 
shippers are even complaining of the difficulty experienced in 
chartering tonnage. 

The Great Central Railway Company has ordered two fast 
turbine steamers, one to be built on the Clyde, and the other by 
Messrs. Swan, Hunter and Wigham Richardson on the Tyne. 
Parsons’ Marine Steam Turbine Company will supply the engines 
for both steamers. Messrs. William Doxford and Sons, Pillion, 
Sunderland, have introduced a new type of ‘beamless” turret 
deck steamer, and have already secured orders for ten of them. 

There is more doing in the coal trade, and the outlook is 
decidedly more encouraging. Shipments are becoming brisker, 
as the shipping season is rapidly drawing toaclose. The revival 
in the iron and steel industries is also helping forward business in 
coal and coke, but it cannot be reported that the coke trade is 
satisfactory. There is too much offering for prompt delivery, and 
buyers have no difficulty in getting medium coke at 15s. 6d. per 
ton delivered at the Middlesbrough furnaces, which is as low a 
figure as was quoted when pig iron was shillings per ton below the 
present rates. Coke makers, however, are asking 6d. to 9d. per 
ton more for deliveries over first half of next year, and 1s. to ls. Ba. 
more for second half. The house coal sellers will advance prices 
ls. per ton on Monday next. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue iron trade of Scotland is now very well employed in almost 
every branch. The makers of pig iron and of steel are reported 
to have orders on hand that will keep them busy for months to 
come. Prices have gone up, however, to an extent that threatens 
to arrest the inflow of fresh business. It is regarded as almost 
certain that sales for the Continent and America of raw iron and 
steel will be rendered impracticable by the very sharp advance in 
values in this country. 

Within the last few days there has been considerable excite- 
ment in the Glasgow warrant market, and a more sensitive feeling 
has been manifested. The speculative account is believed to have 
been expanding very considerably, and a general desire to sell 
warrants had the effect of sending down prices early in the week. 
A reaction followed, and some improvement took place, but the 
market is unsettled, and it is not unlikely that there may be 
frequent fluctuations in prices of warrants. 

In the course of last week Cleveland warrants advanced from 
5ls. 3d. to 53s., and on Monday the price was at 52s. 104d. 
cash and 53s. 34d. one month. There was afterwards.a decrease 
to 51s. 84d. cash and 51s. 114d. one month. Cumberland hematite 
was stronger and steadier in price, having been done up to 68s. 3d. 
for delivery in one month. This rate showsa rise on the week of 
about 4s. per ton. .Scotch warrants are quoted 56s., but with 
little or no business reported. 

Another very decided advance has been made on the prices 
of Scotch hematite pig iron. The rise on the week has been 
from 66s. to 72s. per ton, an advance of no less than 6s. in as 
many days. The makers have to contend with dearer ore, and 
they are now so well filled with orders that it may be regarded as 
almost a amar Se quote prices of a prohibitive nature. 

The prices of Scotch makers’ iron are all higher this week, the 
advance varying from Is. 6d. to 5s. per ton. G.M.B., No. 1, is 
quoted at Glasgow 57s. 6d.; No. 3, 55s. 6d.; Carnbroe, No. 1, 
59s.; No. 3, 56s.; Clyde, No. 1, 62s, 6d.; No. 3, 58s.; Gartsherrie, 
Calder, and Langloan, Nos. 1, 63s.; Nos. 3, 58s. 6d.; Summerlee, 
No. 1, 65s.; No. 3, 60s.; Coltness, No. 1, 71s.; No. 3, 60s.; Glen- 
garnock, at Ardrossan, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 58s.; No. 3, 55s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 593.; No. 3, 56s.; Shotts, at Leith, No. 1, 
63s. 6d.; No. 3, 58s. 6d.; Carron, at Grangemouth, No. 1, 64s. 6d.; 
No. 3, 59s. 6d. per ton. 

There are 87 furnaces in blast in Scotland, compared with 86 at 
this time last year, and of the total 45 are making hematite, 36 
ordinary, and 6 basiciron. 

The shipments of pig iron from Scottish ports in the past week 
showed a marked improvement, amounting to 9314 tons, compared 
with 5531 in the corresponding week of last year. There was 
despatched to Canada 895 tons, South America 190, India 82, 
Australia 125, Italy 1600, Germany 50, Holland 1050, Belgium 20, 
China and Japan 545, other countries 139, the coastwise shipments 
being 4618 tons, compared with 3131 in the corresponding’ week of 
last year. 

The arrivale of Middlesbrough pigs at Grangemouth in the past 
week amounted to 6728 tons, being 2828 tons less than in the 
corresponding week. 

Frequent meetings of representatives of the iron and steel 
trades are being held in Glasgow at present for the regulation of 
prices. The makers of finished iron considered the situation a 
few days ago, and decided that, in order to encourage business, 
it was desirable to continue the prices of the lowest grade of crown 
bars at £6 12s, 6d., less the usual 5 per cent. discount, 

The representatives of the steelmakers found themselves at 
their meeting obliged to make a further very decided advance in 
prices. Their resolution was to raise the minimum prices of all 
classes of manufacture by 10s. perton. Ship plates are now quoted 
£6 7s. 6d., marine boiler plates £7 7s. 6d., angles £6 10s., and 
bars £7 10s., all less the usual 5 per cent. discount. The previous 
advance of 10s. per ton was made on 28th September last, 

A large amount of fresh shipbuilding tonnage has been placed 
on the Clyde, and the demand for structural steel of various kinds 
continues very active. 





Orders have come to hand for a considerable amount of railway 
rolling stock, and engineers generally are doing a better trade. 
There is still room for improvement in some branches of the iron 
founding. 

The position of the coal trade is not nearly so satisfactory as 
could be desired. No doubt a very brisk demand exists for coal 
for manufacturing purposes, and prices of the better qualities are 
about 3d. per ton higher ; but the shipping busi is disappoint 
ing. The aggregate coal shipments from the Scottish ports in the 

t week amounted to 225,252 tons, compared with 241,542 tons 
in the preceding week, and 233,624 tons in the corresponding week 
of last year. ere was practically no change in the prices of 
shipping coal. Ell coal is quoted at Glasgow harbour 8s. to 83. 6d., 
and splint and steam 8:. 6d. each per ton. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Iron and steel prospects continue favourable, and of this an 
indication is given in the advancing prices quoted in the metal 
markets. Rails, steel sleepers, billets, stee] bars, and blooms are 
in demand, and home and colonial rail requi ts are i ing. 
Now that the railway season has ended, and that satisfactorily, 
renewals and extensiors are being booked. At Cyfarthfa, where 
the make of rails has not been so marked of late, the great bulk 
being worked at Dowlais, an important Great Western rail order 
has been turned out, and at Dowlais a huge make of 4000 tons was 
the week’s output, the whole efficiently completed in ten shifts. 
Tn the matter of steel sleepers 1600 tons have just been despatched 
from Newport to Cochin, Madras, and Calcutta. 

Tbe continued prosperity of the tin works maintains the demand 
for steel bars, wd the merit of Welsh steel is shown by consign- 
ments going from the large Bessemer works, not only into all 
quarters of Glamorganshire and Monmouthshire, but to the North 
of England. This home make is, however, again threatened with 
keen German rivalry. It is stated, with authority, that a contract 
has been entered into with Mardey, Jones and Co., of Newport, for 
70,000 tons of German steel, in the form of billets, blooms, &c., to 
- placed at various works in the Welsh districts, and in the Mid- 

nds, 

Among the orders for rails of late have been some important 
ones for South America, and a flange rail of 87 lb. per yard for the 
India State railways. Pig iron has been coming in from Ayr, and 
one large cargo to Newport, Mon., from Middlesbrough. Swansea 
received during the week 1520tons, scrap steel 476 tons, and 950tons 
iron ore. On ‘Change, Swansea, it was stated this week that 
despite the large importation of German bars, home make is in 
strong request, and a good average maintained. From Swansea 
the export of steel is principally shown in galvanised sheets. 

During the year, so far. Cardiff has exported 56,000 tons iron 
and steel, Newport 58,000, and Swansea 23,000 tons. Swansea is 
importing steel bars from Gefie and Stockho!m. 

On ’Change, Swansea, mid-week, there was a return to the 
quotations of Scotch pig iron warrants, and an increase during the 
week noted of ls, to Is. 3d.; Middlesbrough unaltered; but 
hematite again was advanced. During the week the increase has 
been 3s. 3d. per ton, and higher prices are certain. In finished 
iron and steel an advance has taken place to the extent of 2s. 6d. 
per ton Siemens and Bessemer. In tin-plates makers require an 
advance of ls. 6d. to cover extra cost of raw materials. This buyers 
resist, with the result that operations are likely to be limited until 
after the Birmingham quarterly meeting this week. 

The make of tin-plate last week was large—77,131 boxes ; ship- 
ments, 68,704 boxes ; present stocks, 163,438 boxes. Latest report 
is that ‘‘an excellent tone prevails throughout the tin-plate trade.” 
Spelter and copper works busy, and increased activity in the 
engineering Rie -4 

Latest quotations are as follows :—Pig iron: Glasgow warrants, 
56s.; Middlesbrough No. 3, 52s.; hematite warrants, 67s. 9d., 
f.o.b. Cumberland ; Welsh merchant bars, £6 7s. 6d. to £6 10s. 
Sheet iron, £8 5s. to £8 12s. 6d.; steel sheets, £8 to £8 2s. 6d. 
Steel rails, heavy, £5 10s. to £5 15s.; light, £6 10s. to £6 15s. 
Bessemer steel tin-plate bars, £4 10s. to £4 12s, 6d.; Siemens best, 
£4 12s, 6d. to £4 15s. pe ge ody Bessemer steel coke, 13s, to 
13s. 3d.; Siemens coke finish, 13s, 3d. to 13s. 6d. Ternes, per 
double box, 28 x 20 C., 23s, 6d., 24s., 263.; best charcoal, 16s. to 
16s. 3d. Big sheets for galvanising, 6ft. by 3ft. by 30 & per ton, 
f.o.b. £9 to £9 5s. Finished black plate, £9 5s, to £9 10s, 

Block tin, £146 ; spelter, £27 15s.; lead, £14 18. 9d. ; copper, 
Chili bars, £71 7s. 6d. Iron ore: Rubio, 18s, to nominal ex ship. 

Last week I stated in connection with the official notice of the 
abandonment of the Anthracite Syndicate in the Swansea district 
that, in the opinion of experts, no success would be likely unless 
by acquiring a few properties at first and gradually increasing. 
This, I now hear, is to be attempted. It is said in Swansea that 
a colliery has been sold to a London firm within the last few days. 

The Cape railways are inviting tenders over the year for 100, 





ns. 
Last week some degree of slackness prevailed in the Cardiff coal 


trade, chiefly on account of delayed tonnage. This is now being 
gradually altered, and on Tuesday the Exchange report indicated 
it, more animation being observable. For the present there has 
been no alteration in quotations, but reductions were less readily 
obtainable, and this promises to be still more shown, as numerous 
inquiries are coming in with respect to the placing of contracts. 
While steam coal quotations are firmer, house coals are gradually 
improving ; bunker coals are in good inquiry, but Monmouthshire 
remains at about 3d. less than last week. Dry coals are a trifle 
better; best small steams still firm. The latest quotations, 
Cardiff, are as follows:—Best steam, 12s, 6d. to 12s. 9d.; best 
seconds, 12s, to 12s. 3d.; seconds, 1ls, 6d. to 11s, 9d.; drys, 11s. 
to lls. 3d.; best smalls, 8s. to 8s, 3d.; best ordinaries, 7s. to 
7s. 9d.; seconds, 7s. 6d.; inferiors, from 6s. Monmouthshire 
semi-bituminous: Best large, 11s. 9d. to'12s.; best ordinaries, 11s, 
to lls. 6d.; seconds, 10s; 6d. to 103, 9d. House coal: 
15s. 6d. to 16s.; best ordinaries, 13s. to 14s.; seconds and other 
kinds, 10s, 6d. to 1ls.; No. 3 Rhondda, 13s. 6d. to 13s, 9d.; 
brush, 11s. 6d. to 11s, 9d.; small, 93. 9d. No. 2 Rhondda, 9s. 9d. 
to 10s.; through, 83. 6d. to 8s, 9d.; small, 7s. 6d. to 7s. 9d. 
Patent fuel, 13s. 6d. to 13s, 9d.- Coke, furnace quality, 16s. 3d. to 
16s. 6d.; foundry, 17s, 6d. to 18s, éd.; special, 20s. to 21s. 
The coke market, in harmony with advancing steel prospects, is 
steadily improving. Pitwood continues scarce, and prices are firm 
at 19s. 6d. to 20s. 

In freights there is a greater steadiness, and rates are ruling 
fairly well for South America, Mediterranean, and coasting ports. 

In the Swansea district there is more business needed in connec- 
tion with steam and house coal, but in anthracite improvement is 
becoming more marked, especially in respect of best coals, and 
collieries working there are well off until the closing of the year. 
It is probable that steam coals will improve in accord with house 
kinds. At present prices remain, steam being quoted at 12s. to 
12s. 6d., and house 13s. 6d. Anthracite, best, is at 19s.; seconds, 
16s.; big vein, 12s. to 12s. 6d.; red vein, rather low, 9s. to 
9s. 6d.; cobbles, 15s. 6d. to 16s, 6d.; nuts, 17s. to 18s.; peas, 
10s. 6d. to 1ls.; rubbly culm, a little more de , 5s.; duff, 
3s. to 3s, 6d.; patent fuel, 11s. 6d. Last week the coal exports 
totalled 46,492 tons, and patent fuel 14,630 tons. Some of the 
ordinary collieries in the Swansea district were only working two 
days, and last week our authority states that many workmen had left 
a org ar eu acca some being engaged in quarrying for the 

ing’s A 

In some parts of the eastern district ‘‘ show card” operations 
are announced for this month. 

Port Talbot indicates satisfactory business, In patent fuel large 
exports are going on to Iquique. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
Nzw York, October 8rd, 

THE market has been taken by surprise this week by the un. 
ys geen soaring of coke, which opened early in the year at 1.50 
dols, per ton. A month ago the price reached 2 dols, To-day the 
price is 2-50 dols., and buyers are bidding against each other to 
get it at that price, The same applies to pig iron. Prices have 
been advanced to 15-50 dols, for mer pig, and there is diff. 
culty in obtaining it at that figure. Quite a number of the la: er 
consumers are buying pig iron for delivery next year, and the volume 
of pig iron is gradually assuming ager proportions. The demand 
for billets is in excess of the supply, and larger consumers are 
helping each other out by trading products. The official price of 
billets is 23 dols., while the actual price paid within a week was 
26 dols., and for sheet bars and open-hearth billets the price hes 
been advanced to 27 dols., and sales aggregating 30,000 tons have 
been made. This means that tin plate and sheet ironmakers 
who buy raw material at current prices will be obliged to make 
an advance, Steel wire rods that have been selling all along at 
30 dols. are now selling at 32 dols. to 34 dols., and open-hearth 
rods are sold at 85 dols. No. 2 foundry iron, which has been 
selling at 14 dols. to 14-50 dols., has reached 15 dols., and the 
Westinghouse people have recently contracted for 30,000 tons of 
various grades.. The makers of machinery and the engineer. 
ing trades permitted their stocks to run down too low, and 
many of them have been caught on the upward tendency, 
These people have been indulging in the vain hope that pig 
iron would turn downwards and that they would be able 
to buy at 14 dols. or less ; but they have suddenly discovered that 
15 dols, to 15-50 dols. will be the best they can do. The Southern 
pom are getting 12-50 dols. for iron at the furnace, Merchant 
steel is also active, particularly on account of the advance of 
2dols. per ton. Bar iron is selling at 1-75 dols. at mills, and it js 
likely to meve upto 2dols. this week. Steel plates are about to 
advance, and large and smail buyers have been endeavouring to 
get under cover before the advance takes place. Structural shapes 
are now selling at 1-70 dols, at mills, and so great is the pressure 
that Chicago mills are shipping large quantities east. Ferro 
manganese has also advanced to 55 dols. per ton, and foreign sup- 
= are coming in. The manufacturers of sheet iron have been 
oaded up with business, and some of the Pennsylvania mills have 
been obliged to shut and lock their doors, and leave their pro- 
spective customers to make out as best they may. The rail mills 
continue to do well. The Edgar Thomson mill has booked orders 
for 100,000 tons within the past month, ard the new mil! at the 
same place is going on this month to make rails weighing from 
25lb. to 40lb. Light rails are selling at 26 dols. to 27 dols, 
Copper is growing stronger under an extraordinary demand, and 
17 cents. has been paid within a few days. Exports from Atlantic 

ports last week were 3493 tors, and for a month 17,132 tons, 
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EKLY TRADE REPORT. 


STgAM coal market more active, a better supply of tonnage 
having come on. Prices remain unaltered. House coal in better 
demand, but sailing vessels rather scarce, owing to the rough 
weather. The quantity of coal shipped for week ending October 7th 
was 61,819 tons; foreign, 46,526 tons; coastwise, 15,293 tons, 
Imports for week ending October 10th were :—Iron ore, 10,344 
tons ; manganese ore, tons ; pig iron, 2430 tons ; steel bars, 
&c., 2816 tons ; scrap, 195 tons ; pitwood, 6007 loads. 

Coal :—Best steam, lls. 6d. to lls. 9d.; seconds, 10s, 3d. to 
10s, 9d.; house coal, best, 14s.; dock screenings, 7s. 9d. to &.; 
colliery small, 7s. 3d. to7s. 6d.; smiths’ coal, 9s. Pig iron :—Hema- 
tite warrants, 68s. 14d. f.o.b, Cumberland ; Middlesbrough No. 3, 
52s. 5d. prompt. Iron ore :—Rubio, 17s. to 17s. 6d. Steel :—Rails, 
heavy sections, £5 10s. to £5 15s.; light ditto, £6 10s. to £6 1bs,, 
f.o.b.; Bessemer steel tin-plate bars, £4 10s. to £4 12s. 6d.; Siemens 
steel tin-plate bars, £4 12s. 6d. to £4 15s., all delivered in the 
district, cash. Tin-plates: Bessemer steel, coke, 13s.; Siemens, 
coke finish, 13s. 3d. nominal. Pitwood, 19s. 6d. to 19s. 9d. ex - 
London Exchange tel :—Copper, £71 10s, to £71 12s. 6d,; 
Straits tin, £146 to £146 5s. Freights quiet. 








THaMes WaTER.—During July the quantity of water abstracted 
from the Thames by the water companies was 5071-6 millions of 
gallons, the daily average being 163-6 millions of gallons, and the 
daily average for July for twenty-two preceding years 118-3 
millions of gallons. The total natural flow of the river at Tedding- 
ton Weir during that month was 11,980-3 millions of gallons, or 
a daily average of 386-5 millions of gallons. The total quantity of 
water abstracted duri ——_ was 4075-1 millions of gallons, or 
a daily average of 131-6 millions of gallons, the daily average for 
— for twenty-two preceding years being 113-1 millions of 
gallons, The total natural flow at Teddington Weir was 9996-1 
millions of gallons, the daily average being 322-5 millions of 
gallons, 


ConTRActs.—We are informed that Messrs. Thomas Piggott and 
Co., makers of pipes, tanks, and steel structures, have obtained an 
order for a transporter bridge at Warrington.—The Jones Syndi- 
cate, of London, Manchester, Liverpool, Birmingham, Xc., 

laced an order for seventy motor wagons with Messrs. Fodens, 

imited, of Sandbach.— Messrs. Bruce Pebbles and Co., Limited, 
have secured the complete contract for the Sbanghaielectrictram- 
ways, including 30 miles of track, overhead work and cables, power 
station plant, and one hundred cars and equipment, total value of 
conti being £377,000.—Kennicott Water Softening Company 
has received an order from the Thames Paper Company, Limited, 
Purfleet, Essex, for one of its type ‘‘A” Kennicott water softeners 
of a capacity of 10,000 gallons per hour, 


Harp WATER AND STEAM BoILERS.—Statements are often made 
as to the evaporative efficiencies of boilers per pound of coal, as 
though the pound of coal had a fixed calorific value and the pound 
of water always required the same number of heat units to evapo- 
rate it. Hard water appears to be a costly item for steam users 
throughout Europe. A degree of hardness is permissible in water 
used for drinking purposes, which renders it unfit for boilers 
without softening treatment. An investigation, extending over a 
long period, of the water of various towns in bee has brought 
out the fact that the waters which are most highly impregnated 
with lime salts are those of Florence, Paris—taking an average of 
the various sources of supply—and Bristol, the water in this case 
coming from the Mendip Hill reservoirs, As a rule, the ordinary 
towns’ water on the Continent is said to be good enough for 
human censumption, but for boiler use softening is often necessary. 
Rome, Genoa, Turin, Milan, Munich, Vienna, Budapest, Dresden, 
Berlin, and Litge, all have good supplies as far as chemical purity 
is concerned. The city of Prague is said to have a deplorable 
water su Ply and to need —_ through canvas before it can be 
used in bi ers. Among the softest waters to be met with are 
those of Belfort and Domodossala. Switzerland in general is 
oe with very hard water ; take, for example, such places as 
Basle, Lucerne, and Chiasso, The degree hardness is very 
variable. For instance, at Arth Goldau the water is very 
calcareous, and locomotive boilers scale rapidly ; but at Erstfeld— 
locomotive running and repair works—the water is so that a 
e division from the former to the latter place 
suffices to bring out nearly all the scale. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


crTHER improvements can be noted in connection with the 
1 trade of Silesia, Demand and inquiry for pig iron 
ntinue active, and in malleable iron, too, sales both on home and 
~ foreiga account have been pretty extensive. The girder mills 
re still well occupied, and bars and —— briskly. The busi- 
sa in castings and in general hardware has shown much life, and 
prices are more stable. gah ; 
What has been told of the Silesian iron market may also be said 
ron and steel industry in Rheinland-Westphalia, where 
considerable animation has been felt in the raw and manufactured 
iron department during the week now past. Since the 25th of last 
month the prices for Bessemer and for iron for steel making, as 
well as for malleable iron, have been raised M.3 p.t. Producers 
enerally are not inclined to commit themselves further than the 
first quarter in 1 Though makers of foundry pig might con- 
sider themselves entitled to raise the price for foundry pig because 
quotations for iron ore have been advanced, they have for the 
recent desisted from an advance. But prices will probably be 
a later on, Ata meeting of the sheet mills in Hagen the 
works resolved not to sell below M, 120 p.t. during the last quarter 
of the present year, and for the first quarter in 1906 M. 122.50 p.t. 
has been fixed. At present orders for the second quarter in 1906 
are only very reluctantly, if at all, accepted, in expectation of a 
very lively spring trade, and consequently advancing rates. The 
majority of the sheet mills are reported to have sold their output 
up to Ist of February, 1906, — ; 
The position of the Silesian coal market has been steadily 
improving during the week, dealers buying largely, both for local 
and for foreign consumption, Heavy lots are being sent to Austria- 
Hungary and to Russia, and local sugar mills purchase freely. 
Coke meets with good demand, and is, consequently, very firm in 


F 
jron and stee 


for the i 


inJand demand, as well as 


rice. 
. Also in Rbeinland-Westphalia has 
ni ing lately; house coal meets 


that on foreign t, 
with specially good demand. 

A fairly animated business is reported from the Austro- 
Hungarian iron market, not merely pig iron, but also manufac- 
tured iron of every description has been well inquired for. A rise 
in the prices for bars, of which there had been talk some time ago, 
has not as yet taken place. Plates are well inquired for on foreign 
account ; inland demand has been rather dull of late, but the mills 
are, as a rule, briskly occupied. 

Deliveries in coal increase from week to week in the Austro- 
Hungarian coal industry ; output is about equal to consumption. 
and a healthy trade is likely to be done in engine and house coal 
during the next few weeks. Coke, which is also in strong request 
for industrial purposes, has shown a remarkable stiffness recently. 
Compared to autumn last year, the business in Bohemian brown 
coal has considerably improved, the Elbe traffic having gone on 
briskly and without interruption. Wocal consumption, too, has 
increased in consequence of the steady and extensive demand that 
comes in from the sugar mills. 

In some departments of France an increase in activity can be 
noticed in the iron and steel industry. There was a good business 
done, on local account, in hardware, and quotations are pretty firm 
all round. 

Coal, too, being in good request, is stiff in quotation, and likely 
to remain so for the next few months. 

From the Belgian iron-producing districts good accounts come 
in, the amount of fresh work secured during the week being fairly 
large. The condition all round is consequently firm. 

Regarding coal, much the same can be reported, demand and 
sales being satisfactory and prospects fair. 

In order to increase the capacity of the railways, the Russian 
Minister of Communications has resolved to order at once 8800 
wagons, which are to be delivered in the beginning of next year at 
latest. The large coal wagons, carrying 1500 pud, instead of the 
normal quantity of 600 pud, for which orders had been placed 
previousiy with foreign firms, will be delivered in the course of the 
presept month, 











NAVAL ENGINEER APPOINTMENTS. 


TuE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—Arthur F, Johns, to the Empress of 
India, vice Hockey; Stephen Hockey, to the Hannibal, vice 
George ; Francis T, George, to the Ocean, vice Johns ; Arthur F. 
ay tet to the Africa, vice Cornish; John A. H. Hicks, to 
the Sapphire, for the .-% II.; Edwin Cornish, to the Cresy, 
vice Garde ; and W. J. Black, to the Glory, on recommissioning. 

Engineer Lieutenants.—Edwin F. St. John, to the Orion, 
additional; John G. Gundry, to the Orion, for duty with Malta 
R.N.R.; Walter Edwards, to the Argonaut, vice Kingsnorth ; 
Edward Chisman, to the yg A. G. Archard to the Glory, 
on pig meomgrey C. H. E. Taylor, to the Lancaster, additional ; 
R. G. Morton, to the Devonshire; and P. C, Miller, to the Orion, 

Engineer Sub-Lieutenants.— Wilfred Briggs, to the Royal Naval 
College, for third course—lent; Colin G. Breton, to the Albion, 
se Child; Frederick W. G, Smith, to the Albion—lent for 
raining. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Grorce A, GoopwIN informs us that he has moved his 
offices from 28 to 25, Vietoria-street. 


Mr, JoHN E. RawortH informs us that he has opened an office 
at Queen Anne’s-chambers, Westminster, where he intends to 
practise as a patent agent. 


Ma. W. E. Anik, late chief goods manager of the Midland Rail- 
way ee ig has been appointed a director of Messrs. Samuel 
Fox and Co., Limited, Stocksbridge, Sheffield. 

Messrs. THOMAS ROBINSON AND SON inform us that they have 
received definite official information from Litge of being awarded 
the Grand Prix in Group 4, Class 22, for woodworking machinery ; 
and in Group 10, Class 55, for flour milling machinery. 


Mr. P. J, MiTcHELL informs us that owing to increase in his 
staff necessitated by the development of the Rateau system of 
exhaust steam utilisation, he bas found it necessary to change his 
offices from 52, Queen Victoria-street, to 31 and 32, Budge-row, 
Queen Victoria-street. 

_Mr. JoserPH Francis, who was for many years engineer to the 
New River Company, has, since the transfer of the water under- 
taking of the company to the Metropolitan Water Board, retired 
from the public service. He has taken offices at 28, Victoria- 
street, Westminster, where he will practise as a consulting engineer 
in all matters of water supply. 


THE Governing Body of the Battersea Polytechnic have appointed 
Mr. J. Davidson, A.R.C.S., (Ireland), to the post of assistant in 
mechanical engineering for drawing-office classes in the Battersea 
Polytechnic. Mr. Uavidson served his apprenticeship as a mill- 
wright, and has since had two years’ experience in the fitting shops 
and drawing-offices of Armstrong, Whitworth and Co., and other 
firms, He isaWhitworth Exhibitioner, was for three years a student 
at the Royal College of Science, and has been for some time 
pi instructor with the County Cork Technical Instruction 

ommittee, 





BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by JAMES D. ROOTS, M.I. Mech. £. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the t of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 


STEAM ENGINES AND BOILERS. 


23,736. November 3rd, 1901.—IMPROVEMENTS IN VERTICAL STEAM 
GENERATORS, Robert L. Marriott, ‘‘The Rast,” Drayton, 
Cosham, Hants, 

The object of this invention is to provide a vertical steam 
generator of the water-tube type of simple and strong construction, 
with a large heating surface, and in which the water tubes and 
flues are so arranged that they can be readily got at for cleaning 
and for replacing or renewing the tubes. There cre five figures. 
Fig. 1 is a sectional elevation; a is the external cylindrical shel! 
forming the body of the boiler, having a dome-shaped top; } is the 
fire-box fitted with fire-bars 1, and 1? is the ashpit. The fire-box 
is constructed with a convex or dome crown; ¢ is the internal 
cylindrical shell with the inclined tube plates d and ¢ forming the 
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combustion chamber /, which is connected to and supported from 
the fire box 5 by the pipe or passage g which leads through the 
tube plate ¢ to the combustion chamber ; the space i between the 
shells a and ¢ and round the fire-box b forms the water space with 
steam space at the top; 7 is the pipe or flue leading from the com- 
bustion chamber f through the tube plate d to the chimney or 
smoke pipe. The inclined tube plates d and ¢ are parallel and 
receive the nest of tubes £ which connect the water space h over 
the crown of the fire-box } with the water space 4 over the com- 
bustion chamber /, and provide a large increase to the heating 
surface of the boiler. The combustion chamber fis provided with 
the baffle plates m, which cause the products of combustion to take 
a serpentine ge through the bustion chamber and round 
the water red sag on their way from the furnace to the chimney; 
n are manholes to give access to the boiler and. water tubes for 
cleaning.— September 134i, 1905. 


28,106. December 22nd, 1904.—IMPROVEMENTS IN OR RELATING 
TO MULTIPLE CYLINDER ENGINES, Ehrhardt and Sehmer 
Gesellschaft, m.b.H,, Schleifmuhle, Post Saarbriicken, Germany. 

Multiple cylinder engines, for instance, the three-cylinder 
engines used for driving rolling mills, are provided with change 
valves, so that live steam may be supplied to all the cylinders, 
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Fig.6, 


in which case the exhaust from each cylinder is allowed to 
escape separately into the atmosphere or is led into a joint con- 
denser—simple three-cylinder engine—or to only one cylinder, the 
exhaust from which is then led into the other two cylinders in 
which it is utilised—three-cylinder compound engine. There are 
eight figures. Fig. 6 shows the central cylinder which always 
works as a high-pressure cylinder, with. change valve chest, and 
the device forming the subject of this invention for changing the 
passage area of the regulating valve. Fig. 7 is a vertical section 
through the regulating valve of the high-pressure cylinder at right 
angles to Fig. 6. On the valve chest 4 1s mounted a regulating 
“mom 7, the rod of which is raised and lowered by a common 
spindle 10 passing over the three valves. Between the valve chest 
4 and the exhaust pipe 13 of the central cylinder, which always 
works with live steam, is inserted a longitudinally adjustable 
change valve, the rod 18 of which projects outwards. The adjust- 
ment of the change valve can be effected in any desired manner— 
for instance, by passing the rod through an adjusting cylinder 19 
provided with an adjustable piston, which, according as steam is 
admitted to one or to the other side of it, moves the change valve. 





The movement results either in live steam from the main pipe 26 
passing to the central cylinder, and exhaust from the iatter being 
conveyed to the two other cylinders by the change valve, live 
steam being prevented by the change valve from passing from the 
main pipe to the two other cylinders, or in live steam being 
admitted as before to the central cylinder, and at the same time 
live steam from the main pipe entering the other two cylioders 
through the change valve, the exhaust from the central 
cylinder being led into the atmosphere or to a condenser. For 
simple working the bottom seat 31 and the top seat 32 of the 
regulating valve of the high-pressure cylinder are opened, as well 
as in the other two cylinders, while for compound working the 
upper seat 32 of the aes valve of the high-pressure cyl nder 
is closed by a vertically adjustable ring 34. In order to bring 
about the temporary closing of the upper seat 32 by means of a 
ring 34, the latter is suspended on two rods 35, 36, which are guided 
through the valve cover and operated by two forked cranks 39, 40 
mounted on one end and the same spindle and positively naoved by 
the connecting-rods 41, 42, 43, 44, from the rod 18 of the change 
valve. Owing to this arrangement, the free passage of all the 
valves is the same when the engine is working as a simple one, in 
spite of the fact that the three valves operated by the same spindle 
10 have one and the same diameter and stroke, while on the con- 
trary, when the engine is working on the compound system, the free 
passage of the regulating valve of the high-pressure cylinder is 
smaller than that of the regulating valves of the low-pressure 
cylinders.— September 13th, 1905, 


STEAM TRAPS. 


23,927. November 5th, 1904.—IMPROVEMENTS IN STEAM TRapPs, 
Sir William H. Bailey and Alfred J. Bailey, Albion Works, 
Salford, Lanes. 

This invention has for its principal object to obviate the neces-. 
sity of making steam joints in the trunnions or swivels of steam 
traps, by employing flexible pipe connections to a rising and 
falling tank or receptacle. There are three figures. Fig. 1 is an 
elevation of the rising and falling tank fitted with flexible con- 
nections. a is the tank, which is mounted on a lever b, fulerumed 
atc on a frame or standard d, and counterweighted ate. The 
inlet pipe f and the outlet pipe g are both flexible pipes, connected 
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to-the rising and falling tank a, and the flexible pipe g- terminates. 
in adischarge vaive h, the spindle < of which is connected to the 
under side of the tank a. hen the weight of the water of con- 
densation in the tank a, admitted through the inlet pipe f, over- 
comes the combined resistance of the counterweight ¢ and the 
flexible pipes f and g, the tank a descends and, by the connected 
spindle 7, opens the discharge valve i, and so empties the tank a, 
until the weight ¢ again raises it, and thereby closes the valve 1.— 
September 13th, 1905. 


INTERNAL COMBUSTION ENGINES. 


20,493.. September 23rd, 1904.—IMPROVEMENTS IN INTERNAL 
ComBusTION Enaines, Harry Foster and Aaron Beresford, 6, 
Market-street, Eckington, Derby. 

This invention relates to the ti bustion or Brayton 
cycle, and its object is to obtain a higher efficiency in these inter- 
nal combustion engines by pumping additional air to the cylinder 
during combustion. There are eight figures. Fig. 1 is a vertical 
section through the working cylinder and cylinder end. The 
combustion head A! and the jacket A? are cast together. In the 
cylinder A air only is drawn in and compressed to a very high 
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pressure, the gas or other fuel being compressed in a separate 
pump. The whole of the air charge drawn through the air valve 
into the cylinder A is forced, on the compression stroke, through a 
valve B into a reservoir C in the cylinder head A!, the reservoir C 
communicating with the burner valve D and the surplus air 
valve E, the valve B being reseated at the completion of com- 
pression by the pressure and a spring. The compressed gas or 
other fuel, ata pressure slightly exceeding that of the air, is led 
by means of a suitable pipe from the delivery valve of its com- 
pressor or pump to the valve box D? of the burner valve D by means 
of the passage D3, the capacity of the pipe or channel leading from 
the gas or fuel pump to the burner valve D being in suitable ratio 
to that of the air reservoirC. When the engine has completed 
its compression strokes, both the air reservoir C and gas reservoir 
are full at practically similar pressures, but kept distinctly separate 
by the burner valve D, and immediately the engine passes over 
the dead point, to commence the power or impulse stroke, the 
burner valve D is opened by suitable gear depressing the valve 
stem D!, and the gas passes up and round the gas seat D+, and 
mixes a with the incoming air issuing from the air port D® 
in the annulus Din the valve D, and completely in the tapering 
chamber around the valve D, which terminates in a short throat- 
piece D’, in which the mixture is fired by an ignition plug inserted 
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through the hole H, and passes intothe working cylinder in the 


form of a Bunsen flame. This fiame has a very high temperature 


signals are transmitted in the form of electro-radiant energy without 





and, consequently, the products of combustion are several times 
larger in volume than the air and gas issuing from the throat- 


iece D’, though, at the same time, the pressure is gradually falling. 
his burning continues until a certain part of the impulse stroke, 


which is determined by the governor, and the burner valve D is 
then closed, and the products of combustion expand until the 


exhaust stroke, when they are exhausted. At the same time, 


however, that combustion takes place, and until the opening of 


the exhaust valve, the surplus air valve E remains open, and is con- 
tinually injecting or expanding cooling air from the reservoir C into 
the product; of combustion, formed by the burning of the gas 
and air necessary for its complete and most economical combustion 
issuing from the burner valve D,—Sepiember 13th, 1905. 


ROAD MOTOR VEHICLES. 


22,116. Oztober 14th, 1904.—IMPROVEMENTS IN CONNECTION WITH 
Vans, LorRIES, DRAYs, AND OTHER VEHICLES, John E, 
Cooper, Chatsworth House, 9, Chatsworth-road, Forest-lane, 
Stratford. 

The improvements effected by this invention, are, firstly, that 
anti-friction discs are provided in pairs, one on each side of the 
spring to reduce tractive effort; and secondly, by means of adjust- 
able tie rods extending from the connections of the front wheels 
to those of the back wheels, when the front wheels are turned in 
either direction to guide the vehicle round a corner, a correspond- 
ing turn is imparted in the opposite direction to the hind wheels, 
with the result that a vehicle can turn about in smaller curves. 

There are nine figures. Fig. 2 is a plan view of the under carriages 

of the vehicle. The split axle-box of the main axle i is secured to 

the keep or transome plate by distance pieces connected to both 
and adapted by means of bolts and nuts to be screwed against the 
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main axle-box flanges, to adjust the distance between the main 
axle i and disc axles 6 tothe exact requirements for maintaining 
a rolling contact between the anti-friction discs ¢ and the main 
axle i, wooden or leather packing pieces being placed in the space 
for adjusting to the exact distance apart. The anti-friction discs 
c run loosely on short axles } secured to the springs, the dises being 
provided in pairs one on each side of the springs. In regard to 
turning corners or curves an under carriage is supplied at each end 
instead of at one end only, so that both pairs of wheels can turn 
to either side as required. But in order to turn them in opposite 
directions, they are connected by adjustable tie rods / taken 
diagonally across the underframe of the vehicle, these tie rods 
being d in any convenient for the purpose, as for 
instance, from diagonally opposite horn plates. By this means any 
movement on its centre of either under carriage imparts a corre- 
sponding m nt in the opposite direction of the other carriage, 
thus bringing the wheels on one side of the vehicle as much nearer 
together as those on the other side are set further apart; the 
adjustment being more or less according to the turuing accommo- 
dation afforded by the curve to be passed.—September 13th, 1905. 








RAILWAYS AND TRAMWAYS. 


2765. February 10th, 1905.—IMPROVEMENTS IN AUTOMATIC 
PoINTs FOR TRAMWAYS OR RalILways, Messrs. Edgar Allen 
and Co., Limited, Imperial Steel Works, Sheffield; Frederick 
Bland, 6, Kenbourne-road, Sheffield; and William E. Robinson, 
12, Alcester-road, Sheffield. 

In ordinary connected points used as trailing points for a junction, 
or as facing and trailing points for a loop end, each point is often 
fitted with a switch or tongue, the tongues being connected 
together by a bar orrod. On this rod and at the side of one point 
is fixed a spring which holds the tongues, according to usual 
practice, on the right-hand side of the points, thereby leaving the 
road to the left-hanc open. There are six figures. Fig. 1isaplan 
of a pair of connected points, in which the upper portion of the 
figare represents the left-hand or shorter point, and the lower 
portion the right-hand or longer point. The tongue a of the left- 
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hand point is shorter than the tongue } of the right-hand point, 
and the width of the longer tongue is so increased that as soon as 
the flanges of the wheels of a car, when coming off a loop, enter 
between the right-hand tongue at the heel end, and the lead or 
tread of the point, both tongues will, through being connected, 
be moved over to the left hand side of the points, and owing to the 
tongue of the left point being shorter than the tongue of the right 
point, it will be moved over in advance, and held in the required 
position before the wheels of the car reach it. Theconnecting-rod 
is made in halves ¢ c!, the inner end of one half c being formed with 
a slot working on a pin d, which projects from a lever or rocking 
plate ¢ in the centre of the connecting-box f. The other haif of 
the rod cl is also formed with a slot at its inner end working ona 
pin g, which can be adjusted to give a variable stroke to the 
tongue of the left-hand point. The connecting-rod has right and 
left-handed screws, and sleeves h 1, by which either half of the rod 
may be adjusted. A spring jis also provided for restoring the 
points to their normal position.—September 13th, 1905. 


SPACE TELEGRAPHY. 


25,642. November 24th, 1904.—IMPROVEMENTS IN OR CONNECTED 
WITH Space TELEGRAPHY, John H. Stone, Cambridge, Mid- 
dlesex, U.S.A.—Date unaer International Convention, Novem- 
ber 25th, 1903. 


by any accidental alteration of the position of the sliding bar is 


798,995. INTERNAL ComBusTION Enotne, J. F. Duryea, Spring- 


six claims. The fourth seemsto cover the whole invention. In 
an internal combustion engine a tubular engine base, a plurality of 


g wires between the transmitting and receiving stations, 
By means of the system herein described it is possible selectively to 
receive the energy of electro-magnetic signal waves, not only of a 
predetermined frequency or time of vibration to the exclusion of 
other waves or other frequencies, but also of a predetermined group 
or wave-train frequency to the exclusion of other groups or wave- 
train frequencies. In wireless or space signalling in which signals 
are transmitted by electro-magnetic waves in the form of radiant 
energy, the frequency of the waves is usually of the order one 
million periods per second; but these waves are transmitted in 
groups or trains, each group or train resulting from the disruptive 
discharge of a condenseracross a spark gap. There are three figures. 
Fig. lillustratesin diagram a transmitting system adapted todevelop 


N°? 25,642. 
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simple harmonic electro-magnetic waves of definite frequency 
or time of vibration, and also of a constant group or wave-train 
frequency. V isan elevated conductor, M M! are transformers, 
CCl are condensers. Lisaninductance. Thealternating-current 
generator A is provided with the usual devices for maintaining con- 
stant speed, and, therefore, the frequency of the currents produced 
by the generator is constant. The group or wave-train frequency, 
i.e., the number of times per second that the condenser C is charged 
and discharged across the spark gap, is equal numerically to twice 
the frequency of the currents developed by the generator. A con- 
denser C of the proper capacity, connected in series with the 
primary of transformer M1, is of material assistance in maintaining 
the load of the generator, and this tends to ensure that the fre- 
quency of the currents developed by the generator is constant.— 
September 13th, 1905. 
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SMALL ARMS. 


24,659. November 14th, 1904 —Sarety BoLt ror SMALL ARMs, 
Fabrique Nationale d’Armes de Guerre, Société Anonyme, 
Herstal - lez - Liege, Belgium. -- Date under International 
Convention, January 23rd, 1904. 

This invention relates to a new kind of safety bolt for small 

arms, which is so arranged within the fore-part of the trigger 

guard that it can ba brought into the safety position without its 
being necessary to place the thumb inside the trigger guard to 
actuate the bolt. There are three figures. Fig. 1 shows the parts 
when the bolt is out of engagement ; Fig. 2 the same parts when 
the bolt is in the safety position. The safety device consists 


of a sliding bar s, which is arranged in the fore-part of the 
trigger guard }, and extends in both directions beyond it, and 
which slides in the trigger plate c. On the back end of the sliding 
bar is mounted a stop s!, which, when in the safety position, 
engages beneath a corresponding projection <! of the trigger lever z. 
For the purpose of arresting the sliding bar when in its two extreme 
positions it is Forge with a locking pin t, which is rounded off 
at the top, and is pressed upwards by a spring u, and which enters 
into corresponding recesses or bents d in the trigger plate c, where- 


prevented. —September 13th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


field, Mass.— Filed December 12th, 1904. 
This is for improvements in detail of the Duryea car. Thereare 


cylinders thereon and pistons thercin, acam shaft and a crank 


shaft in said base common to all the pistons, said crank and cam | driven locomotive. ent 
shafts extending through the closed end of said base; a fly-wheel | coupling the turbine flexibly to the driving wheels. There are 


——————— 
es 


tions between the hub of the fly-wheel and cam shaft: a shaft 
extending through the base transversely of said crank and ca 
shafts, and having a positive connection with the latter to votes 
at the same speed, and a pump on one end of said shaft outside 
the base, said transverse shaft being removable through the oy n 
ing in the base in which it is located. ic 
799,032, Rattway Construction, H, W. Case and F. X. Devlin 
Pittsburg, Pa., said Case assignor to A. E. Anderson, Pitishurg 
Pa,—Filed August 2st, 1901. Renewed February 5th, 1904 % 
Tke drawing explains this invention, which consists in arranging 


[799,032] 


a system of diagonal bracing between rails laid on a curve, to 
prevent spreading and creeping. There are eight claims, ; 


799,049, Licutninc Arrester, P. C. Hewitt, New York, V.y 
assignor, by mesne assignments, to Cooper Hewitt Elect), i 
pany, a Corporation of New York.—Filed May 16th, 1902, 

This invention consists in putting two electrodes into a hermetic. 
ally sealed vessel. One at least of the electrodes can be vaporised 
by the passage of a sufficiently strong current. The vesse! js 


vy: 9 
Com. 


[799,049] 


fi 


iaitially filled by a vapour possessing an initial resistance incapable 
of being overcome by the normal line potential, but capable of 
pwnd broken down by an abnormal potential. There are four 
claims, 


799,064. PNEUMATIC OR HyDRAULIC TRANSMISSION OF ELECTRIC 
Power, H. Kowsky, Hastings-upon-Hudson, N.Y.—Filed 
September 5th, 1902, 

According to this invention, a double solenoid causes the recipro- 

cation of a double piston, which, acting on air or water, sets up 

















[799,064 } 








reciprocation in a secondary cylinder fitted with double pistons. 
This invention is specially applicable to working railway signals 
and points. There are twenty-eight claims. 


799,067. Turpine Locomotive, //, Lentz, Berlin, Germany.— 
ited July 19th, 1905. t 
This appears to be the first patent taken out for a turbine- 
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Special arrangements are introduced for 


on the end of the crank shaft outside the base, and gear connec- | twelve claims, 





This invention relates to wireless or space telegraphy, in which 
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IRRIGATION ENGINEERING, 


y Brown, K.C.M.G,, late Inspector-General of 
Lower Egypt, and formerly in Upper Egypt. 


No, I. 


respondence on the demand for engineers, 
hich has been pursued in these columns for several 
ae has made it amply clear that the openings for 
pooh young engineer are becoming less and less in propor- 
tion to the numbers seeking employment. Under the 
ireumstances, it must be profitable to draw attention to 
her directions in which the energies of our coming 
‘oa may be turned. Irrigation engineering is one of 
these, and the author of these articles proposes to lay 
before his readers, in a few columns, the general 
rinciples on which the practice of irrigation is based. 
' In England the natural water supply due to rainfall is 
sufficiently — and constant to dispense with irriga- 
tion or artificia systems of watering crops. But even in 
England it is not a thing unheard of that farmers should 
mble at the weather, the rainfall being too much or 
oo little to suit them, and coming when it is not wanted 
or not coming when required. But come as it will, it is 
a free gift, and waters the crop without assistance; and 
is, therefore, preferred toirrigation when the shortcomings 
or uncertainties of the rainfall do not exceed certain 


Sir HANBUR 


By Irrigation in 


TuE cor 


_ orthern and Central France the rainfall is generally 
sufficient without irrigation, but as it is precarious, irri- 

ion, though not an absolute necessity, is resorted to. 
The prosperity of Normandy is due to segue irrigation 
promoting the fertility of her meadow lands. 

In Southern France, on the other hand, irrigation is 
indispensable during the summer. Different parts of 
India are under like conditions as France, but with the 
conditions intensified by the greater heat. 

Egypt furnishes an example of a country that is 
entirely dependent on artificial irrigation, the rainfall, 
from an agricultural point of view, being an absolutel 
negligible quantity. Different parts of the world furni 
all the varieties of conditions from those of England, 
where no irrigation is practised, to those of Egypt, where 
rainfall is practically nil and irrigation everything. 

The countries, however, that will most interest the 
British engineer who takes up irrigation as his speciality 
are India and Egypt first, where irrigation is a going 
concern ; and afterwards South Africa and those Colonies 
which are preparing to introduce irrigation as a means to 
increased prosperity. Nor need America be excluded 
from their regard, as British engineers, who know their 
work, receive a welcome there; and America is becoming 
enthusiastic as a new convert to the cult of irrigation. 

There is yet another country that may some day 
hereafter look to irrigation men to redeem it from its 
degenerate state, and there will then be thrown open a 
new and interesting field for hydraulic engineers to revel 
in, That country is Mesopotamia, the land of Baghdad 
and of Babylon, once the glory of kingdoms, the beauty 
of the Chaldean’s pride. Sir William Willcocks, drawn 
thither by a consuming interest in his profession, has 
lately made a reconnaissance of the country round about 
Baghdad, Babylon and ancient Opis, and has brought 
away ideas which will some day assuredly bear fruit in 
this land of the Garden of Eden, though politics may 
denounce it as forbidden for a while. A time will come 
when the flaming sword, which turns every way to keep 

the way of the tree of life, will be withdrawn, and the 
river which went out of Eden will again be parted to 
compass the land with streams running with the water of 
life; and the ground that was cursed shall be cleared 
of the thorns and thistles, and shall be once more 
clothed with the herb yielding seed and the tree bearing 
fruit. When that time comes the engineer, whose ideas 
of flood and low-level seasons may have been formed 
during his acquaintance with the rivers of India and 
Egypt, will have to adapt his experience to other condi- 
tions on the Tigris and Euphrates: for these latter are in 
flood during March, April, and May, and are at their 
lowest in September and October; whereas in India and 
Egypt the rivers are in flood in August, September, and 
October and at their lowest in May and June. 

In England, moreover, when the fulness of time has 
come, its navigable canals and. waterways may be nation- 
alised and remodelled into a connected system for inland 
transport. There will be work then for irrigation 
engineers at homme. Ireland, too, has problems of land 
reclamation and drainage, which may some day be solved 
in a practical way. There are, for instance, the Barrow 
and Bann drainage questions, the latter a burning one. 
The future has work enough for the irrigation engineer. 

The charm of an irrigation engineer’s career is found 
toa large extent—at any rate except in the very highest 

es—in an out-of-door life, and is due not only to that 
fact, but also to the great variety that is met with in his 
work, For irrigation systems have not only to be 
designed and constructed, but they have to be controlled 
and administered after construction. 

An irrigation scheme includes not only the canal works 
for the supply and distribution of water, but also the 
drainage works required to dispose of any excess that it 
may be desirable to get rid of. There are often associated 
with such a scheme river protective works against inun- 
dation from excessive floods, and training works for the 
control or improvement of ariver. Whether so associated 
or not, such works are included among those which it is 
the province of an irrigation engineer to take in hand. 

he same remarks apply to navigable waterways, whether 
natural channels or artificial canals ; also to land reclama- 
ry by drainage works. Under the head of construction 
be irrigation engineer has to deal with works as big as 
the Assuan Dam and as small as a field outlet of a few 
_— diameter. Between these extremes lie anicuts, 

arrages, canal head works, weirs, regulators, locks, 
escapes, syphons, aqueducts, and culverts, besides the 
earthwork of canals and embankments. When the canals 
are complete, the period of distribution follows with the 


interesting problem of how to make the available water 
do the maximum of work tse while dealing it 
out in just proportion to all. This problem is com- 
plicated by what is known as vested rights, and by other 
considerations which vary according to the political or 
social conditions of the country in which the irrigation is 
being carried on. There is little fear of monotony in the 
working out of any far-reaching irrigation scheme. 

Let us suppose that famine, or scarcity due to deficient 
rainfall, has demonstrated. that a certain tract of country 
would be benefited by a system of irrigation, whereby a 
regular and assured supply of water would be provided 
for the crops. The irrigation engineer is, thereupon, 
called in to draw up a project for irrigating the tract in 
question. 

The first thing he should do is to study the climatic 
conditions of the country in which he has to exercise his 
profession. Hs will then be led to investigate the 
existing agriculture, and its possibilities of development 
by means of the stimulus of artificial irrigation under the 
natural conditions of climate and soil which prevail. 
This would be the indispensable preliminary to the more 
purely technical studies which would follow. 

He would then proceed to ascertain what were the 
available sources of water supply that he could draw 
upon. In the majority of cases the direct source of 
supply would be a river running alongside or through the 
country to be irrigated ; in other cases the source might 
be a lake or natural reservoir, fed by the rainfall of 
the area draining into it. But in either and every 
case the original source must be rainfall. So that, 
if he had accurate statistics of the rainfall and of the 
catchment area, he could calculate what the available 
supply at different seasons would be; 7f, also, he had 
accurate knowledge of the proportion lost in evaporation 
and absorption before the water would reach the point at 
which it was to be drawn off from the river or lake. This 
is a very large “if.” Rather, it may be safely asserted 
that in no case can such accurate knowledge be obtained 
otherwise than by actual measurements of the river or 
lake discharges at or near the point where the supply is 
to be drawn off. Consequently, the simplest and surest 
way of proceeding is to measure such discharges in the 
first instance, and to leave the rainfall statistics alone. 
It may, however, be that rainfall statistics for a consider- 
able period exist, and that measurements of the river or 
lake discharges do not. In such a case the rainfall 
statistics must be made the best of, and assumptions, 
based on experience elsewhere, be made as to the effect of 
evaporation and absorption. The result of the calcula- 
tions can generally be checked and corrected by some 
actual measurements of discharges extending over at least 
a year, or during the period of study of the project, sup- 
plemented, perhaps, by a record of levels of previous years 
and actual measurements of the river channel and slope. 

If the water for irrigation is to be taken from a river 
direct, it is necessary first to determine the quantity to be 
drawn off for use at different seasons and the levels 
desired at the point where the water leaves the river. 
This leads to a consideration of the two systems of 
irrigation, known as “ inundation” or flood, and “ peren- 
nial” or constant. Irrigation by inundation takes place 
during the period that the river is in flood, the flood waters 
being conveyed on to the land by comparatively short and 
high-level canals taking off from the river direct. The 
beds of these canals are fixed at such levels that the 
canals may draw in the discharge required during 
the period of flood without any artificial rais- 
ing of the river levels. The perennial canals, which 
provide irrigation all the year round, might also be 
dug on the same principle, but with their beds lowered 
and their lengths increased to suit the lower summer 
levels of the river, if there were not so great a difference 
between flood and summer levels, or—what is in actual 
conditions the same thing—between the land surface 
alongside the river and the summer water level. As, 
however, the difference is considerable on most large 
rivers from which irrigation is practised—at any rate in 
India and Egypt—it has been found more economical 
and convenient to raise the summer level in the river 
artificially at the point where the canal takes off. By 
so doing the canal water in summer comes to the land 
surface after a much shorter run than would be the case 
if the water were to be drawn off the river at its natural 
level. Simple diagrams will explain this. 


River; Canal 








Scale of Verticals 200 times Scale of 
Horizontais. 


The upper diagram shows what the conditions would 
be without any artificial raising of the summer level in 
the river. The diagram assumes that the country level 
is 10 units—say, metres—above summer water level, and 
that it slopes away from the river at 1 in 10,000 units. 
If we design our canal to flow with a water surface slope 
of 1 in 20,000, then the summer water would come to 
the land surface after a run of 200 kilometres—200,000 
units. Considering, next, the flood conditions, and 
assuming that the flood level to be used in our calcula- 
tions is 2 metres below soil, the water surface slope of 
the canal being 1 in 20,000 as before, we find that the flood 
water comes to land surface after a run of 40 kiloms. 
only. Returning to the summer conditions, and suppos- 
ing that the summer level of the river is artificially 
raised 4 metres, we get the result shown in the lower 








diagram, which is that the canal water comes to the land 





surface at a point 120 kiloms. from the head instead of 
200. This arrangement results in a great saving in earth- 
work in digging out the canal, balanced to some extent 
by the cost of the head works in the river. But, neglect- 
ing the question of economy, we have gained this 
advantage, namely, that the country between kilometres 
120 and 200, or on a length of 80 kiloms., is now com- 
manded by the canal, and can be given free flow 
irrigation. 

If the river work is designed to hold up 5 metres 
instead of 4 metres, the canal water would reach land 
surface in 100 kiloms. under the conditions assumed; if 
6 metres, then in 80 kiloms. 

The water may be artificially raised at the canal head, 
either by pumps, or by works constructed across the 
river to head up the water by the partial or total damming 
of the stream in summer. Pumps are only suitable if 
the discharge required is small: in large projects the 
river levels are controlled by permanent works known as 
anicuts and barrages. The “ anicut” is the Indian type: 
it is a submergible weir over which the fiood flows, the 
control of the levels and currents being provided for by 
what are known as under-sluices on each flank of the 
weir, and sometimes in the centre. The “barrage” is 
the Egyptian type. It is an insubmergible river regu- 
lator, formed of piers resting on a platform at river bed 
level, and rising above flood level; in the sides of these 
eye grooves are built to take the vertical sliding gates, 
y the lowering of which the summer supply is forced 
into the canals at a high level, and by the raising of which 
the flood is allowed to pass unimpeded. For general 
convenience, arches are turned between the piers, and a 
roadway provided between the two banks of ‘the river. 
Cross sections of these two types will be given in a 
subsequent article which will deal with construction. 

There is a well-known work in Egypt, the Delta 
Barrage, which, in its latest stage of development, fur- 
nishes an example of a combination of both these types. 
The Delta Barrage, the prototype of the Egyptian river 
regulators, was originally designed to hold up 13ft. of 
water. But as it was thought unwise, even after much 
successful repair work to the originally faulty construction, 
to ask it to do as much as this, subsidiary weirs, designed 
after the Indian type, were added down-stream to assist 
and supplement it; and the allied works can now hold 
up between them 20ft. of water. The usual head for a 
single barrage or anicut to support is from 10ft. to 13ft. 
If more than this were contemplated, it would probably 
be considered advisable to divide the head between two 
works, as in the vase of the Delta Barrage and its weirs. 
The question of cost would probably determine the choice 
of the amount of heading up to be produced. Judging 
from existing works, the height may be taken as from 
10ft. to 12ft. 

The site for the head works of a canal—including the 
aricut or barrage—must naturally be at such a point on 
the river as to give command over the lands to be irri- 
gated; or, at any rate, must not be below that point. 
The material of the river bed, its cross-section, the 
direction of the channels above and below, the nature of 
the river banks, and much else, will have to be taken 
into consideration in the selection of the best site. 

The levels and surface slope of the country to be 
irrigated, and the water levels obtainable in the river, will 
determine what must be the water level in the canal. 
But first it is necessary to lay down what the water 
surface slope of the canal must be. If the canal is to be 
navigable, it is desirable that this slope should be as flat 
as other considerations will allow it to be. The other 
considerations are these—the flatter the slope the larger 
is the cross section required to carry the discharge, and, 
consequently, the greater the cost of making the canal. 
If the slope is too flat, the velocity of the flow becomes so 
low that silt deposits in the canal, the discharging capacity 
of the canal is diminished, and much expense is incurred 
in clearing out the deposit. If the slope is too great, the 
reverse takes place, the bed is scoured out, and the banks 
are undermined and slide into the channel, which soon 
becomes irregular. Neglecting the needs of navigation, 
the ideal velocity is that which will neither scour nor 
deposit, but will carry forward the silt which comes into 
the canal from the river until the field which is to be 
irrigated is finally reached. There both the water and 
its suspended matter will be welcome. But this ideal 
cannot be attained or approached if certain precautions 
aré not taken. Some rivers in flood carry a large 
amount of silt along in consequence of their high 
velocity and the nature of the river catchment, bed 
and banks. If this heavily charged water is freely 
drawn into the canal, a heavy deposit in the first 
reaches is inevitable. It is therefore necessary to work 
the under-sluices in the river and the shutters of the canal 
head in such a way as to discourage as far as possible 
high velocities and swirls at the point of canal off-take ; 
also to draw in the surface water from the river and to 
exclude the lower, a consideration necessitating a sluice 
of considerable length and a raised sill. When, for pur- 
poses of scouring away deposit in the river in front of the 
head sluice, a high velocity is purposely created by 
periodically opening the adjacent under-sluices of the river 
regulator, the canal head should be closed. Silting is the 
besetting sin of artificial watercourses. It is the deposit 
that lies heavy on the chest of the responsible irrigation 
officer, and produces hydraulic nightmare. To get rid of 
silt deposit, or to diminish it till the irreducible minimum 
is reached, is his fondest hope. Too much attention 
cannot be paid to this point during the period of 
designing. 

Experience in India and Egypt has shown that a 
velocity of from 2ft. to 3ft. a second is required to carry 
forward ordinary silt, the required velocity being greater 
or less according as the matter in suspension is coarse or 
fine. The determination of the velocity to be allowed is 
another step towards the design of the canal. To find 
what water surface slope will give the required velocity, 
we must first know what dimensions have to be given to 
the canal to make it carry the discharge required, 
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THE EXPANSION OF WET STEAM. 
By Professor Ropert H. SMivH. 

For forty years past everyone who has made serious 
efforts to investigate the behaviour of steam in working 
cylinders andin turbines has sought to establish simple 
laws for the expansion curves of mixtures of steam and 
water cloud. The object is the calculation of the work 
done during such expansion, either in driving a piston or 
in generating kinetic energy in the mixture of steam and 
water itself. For such calculation the pressure-volume 
law pv‘ = a constant for any one expansion curve is the 
most convenient, and the perpetual endeavour has been 
to fit this law to the actual physical facts of this complex 
expansion. It is a complex expansion because it is that 
of a combination of two different substances, steam and 
water, and also because during the expansion the relative 
proportions of steam and water are continually changing ; 
some of the steam being condensed to water, and some 
of the water evaporated into steam. The overbalance of 
condensation or of evaporation is sometimes one way and 
sometimes the other. Of all the kinds of diagrams in 
common use, that which makes this change of proportion 
of steam and water most apparent to the eye is the 
temperature-entropy diagram first introduced to the notice 
of English engineers by Mr. Macfarlane Gray. Since the 
entropy per pound of the mixtureincreases uniformly during 
evaporation at constant pressure or temperature, any 
point of this diagram between the water curve and the 
steam curve divides the horizontal line through it and 
terminated by these curves in the same proportion as the 
weight of the mixture is divided into water and steam; and 
any vertical straight line, that is, one of constant entropy 
or an adiabatic, is very obviously at different proportionate 
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distances from the two curves at different temperature 
or pressure levels. Early in the last half century Prof. 
Zeuner gave an approximate rule for wet steam adiabatics. 
Using the pv‘ formula, he stated that the index 7 should 
be taken equal to (1-035 + -1z), with z representing the 
proportion of steam in the mixture. In the 1899 edition 
of his “Steam Engine” Prof. Perry gives (1 + °14z) as an 
improvement upon Zeuner’s value of the index. Every 
now and then there appears in one or other of the engi- 
neering journals a new more or less elaborate calculation 
of the best mean values to take for this index. Zeuner 
and all these subsequent writers frankly acknowledge 
that the formula does not give true results. Its degree 
of inaccuracy is usually illustrated by tabulation of its 
results, ‘starting the expansion at some one pressure. 
But a materially different degree of error would be shown 
starting from some other initial pressure. For example, if 
we start from, say, 170 lb. per square inch, with ;%, steam 
and ;'5 water, Zeuner’s formula gives (1°035 + °09) = 1-125 
as the index. When the expansion has lowered the 
pressure to 80 lb., the condensation has lowered the pro- 
portion of steam to *87, and the index, according to the 
formula, is now 1°122. So far the change in index has not 
been great; but when the pressure has come down to 
351b., the dryness fraction has sunk to ‘82, and the 
index, according to the formula, would be now 1°117. 
With a further drop of pressure to 3]b., the dryness 
factor sinks to ‘74 and the index to 1:109. Thus the 
formula, which declares for a constant index, itself shows 
that the index varies. If water be present in much excess 
in the mixture, the variation of the index becomes much 
greater than in the above example. Zeuner’s formula, 
with modified factors, might give nearly correct results 
for short-range expansiors with only a few pounds drop 
in the pressure; it cannot be applied safely to any 
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moderate or long range of expansion. Especially near 
either end of the scale, either nearly all water or nearly 
all steam, 2 varies very rapidly with continued expansion, 
as is seen from a glance at the temperature-entropy 
diagram. Also near the middle of this scale, or nearly 
half and half steam and water, Zeuner’s (1'035 + 05) 
= 1-'085 is far too high an index to fit with the physical 
facts ; as is also Perry’s (1 + 1°07) = 1:07. The latter 
value comes nearer the truth than the former for this 
half-and-half mixture. 

It must here be noted that, because the dryness factor 
changes along a wet-steam adiabatic, it does not follow 

| that pv' = constant cannot be true for the curve. It 
only follows that the index i cannot be expressed in 
terms of the initial dryness by any simple law similar to 
Zeuner’s. 

The law explained below is not exact, but it has a very 
high order of accuracy. Moreover, it is extremely 
simple, and well suited for practical calculation. It. is 
not, however, to be assumed that it has been arrived at 
simply, or without prolonged struggle and many trials in 
various directions. The present writer is one of those 
who in days gone by spent many hours and days in 
trying to find the “ proper indices,” before he recognised 
the fact explained above that there could be no constant 
single index for these curves. To find another form of 
law equally simple and convenient, and yet accurate, was 
quite another affair, one which he did not attempt until 
recently. Tae method of deriving the law explained 
below is extremely simple, but the actual process of 
discovering it was quite different and very tedious. It 
was only after the law was discovered and its extreme 
simplicity observed, that the simple explanation of its 
truth was recognised. 
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-ENTROPY OF STEAM 


It must have occurred to many students to try to 
attack this problem by the method of considering the 
water and the steam entirely apart and separate from 
each other. The method is futile if applied directly to 
any but minutely small ranges, because as soon as the 
expansion begins the water separates into water and 
steam, and the steam does so likewise. But the method 
used as a differential one, that is, applied only to minutely 
small ranges, is clearly the correct scientific method. It 
was by starting on this plan that the new law now given 
was elaborated. 

The relation between pressure and specific volume of 
dry saturated steam is represented by the formula pv! 
constant with probably greater accuracy than we can 
pretend to in our experimental knowledge of the specific 
volume. The graphic proof of its accuracy cannot be 
given here, because it requires a larger scaled diagram 
than can be printed here to make the errors visible. On 
a diagram 18in. by 19in. the writer has plotted the log- 
arithms of the pressures and the volumes—as found by 
the well-known method—for the pressures 5, 6, 8, 10, 15, 
20, 25, 80, 40, 50, 70, 80, 100, 120, 130, 150, 170, 180, 200, 
210, 220, 230, 240, 250, 260, 270, 280, 290, and 300 1b. per 
square inch. A sharp thin straight line drawn accurately 
through the 260and 10 points passes without visible devia- 
tion through al] the intermediate points except ten. Of 
these ten, six deviate on one side, and four on the other side 
of the line. The greatest deviations are ‘O03in. at 300, and 
*O2in. at 250 Ilb.; the other eight deviations being about 
‘Olin. The irregularity in the positions of these points 
clearly shows the measurements plotted to be in error. 
This line gives the index 1°065 = 1° with the constant 
482 for pounds per square inch pressure and cubic-foot- 
pound specific volume. The experimental determination 
of the specific volume has always, so far, been indirect, 


———<$<—= 
and its value, therefore, is not yet exactly known, but it 
is clear that the law pv! = constant with the index 1:065 
and the constant 482 expresses the relation as accurate] 
as it is really now known. y 

Fig. 1 shows the temperature-entropy diagram of hot 
water, wet steam, and dry saturated steam. It wil] be 
found on a large scale in my book on “ Steam Engine 
Economy,” as drawn by Mr. H. M. Hodson to my caleulg. 
tions. There are here added several extra lineg and 
curves. The central nearly vertical curve divides the 
horizontal lines between the water curve and the.steam 
curve accurately in halves, so that all along this curve 
the “dryness fraction” is 4. The two neighbourin 
curves right and left-hand of this similarly give the “ dry. 
ness fractions” y‘; and ‘5 throughout the range of tem. 
perature 100 deg. to 440 deg. F'ah., and of pressure 1 — 389} 
per square inch, The central vertical straight ling 
is an adiabatic giving x = } at 1001b. per square inch 
and also at 10 lb. per square inch. Using W and 
S to mean the entropies of hot water and of saty. 
rated steam, measured on the horizontal scale to 
the water and the steam curves, the three curves 
just mentioned correspond to *4(S — W), *5(S — W), and 
*6(S — W). - Throughout the length of each, these curyes 
show volumes per pound of the mixture equal rex pectively 
to ‘4, °5, and ‘6 of the volume per pound of saturated 
steam. 

It will be seen that the middle curve x = °5 deviates 
very little from the adiabatic line. From 380 |b. down 
to 26lb. per square inch this curve decreases in entropy 
by ,) of a British unit, and below this pressure jt 
increases again in entropy, the increase being about |}, of 
a unit from 26 lb. to 1 lb. per square inch. The curve gives 
exactly the same entropy at the following pairs of pres. 
-sures: 380—-14, 300—24, 200—44, 150—54, 100—10: and 
only ‘002 of an entropy unit maximum variation 
within the last range 1001b.to 101b. It reaches its lowest 
entropy at 26 lb. Adiabatics, starting with = 4 from 
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pressures greater than 26 lb., slightly increase « down to 
26 lb., and then with pressure fall below 26 Ib.. slightly 
decrease « again towards }. Those starting with « =}, 
from pressures below 26 lb., very slightly decrease « as 
the pressure falls. 

The curve ‘4 (S— W), or «= °4, examined closely on 
a diagram 12in. by ldin. in size, is a’straight line without 
visible error from 880 Ib. down to 15 Ib. pressure, this line 
sloping towards less entropy at less pressure. Under 
15 lb. it curves somewhat rapidly, so as to give much 
slower variation of entropy, and it becomes practically an 
adiabatic between 2 Ib. and 1 Ib. pressure. 

The curve *6 (S — W), or dryness x = ‘6, is practically 
coincident with an adiabatic from 880 lb. down to 150 lb., 
but below this it slopes more and more towards greater 
entropy. ; 

The curve « = ‘3 has contrary flexure, and deviates 
little from a straight line. The curves « =‘2 and +='l 
have their curvature oppositely directed to those with « 
greater than 4. 

Thus the adiabatics starting from x« = } keep very 
closely to this same degree of dryness, as the pressure 
falls through extremely large ranges; and as the volume 
of the water is negligible in comparison with that 
of the steam, the volume of the mixture remains con- 
stantly very nearly half that of the same weight of 
saturated steam. Now, if the specific volume of saturated 
steam at the initial pressure be called s, it becomes 
s=s,r™ atany other pressure equal to the initial pressure 
divided by the pressure ratio r. The initial volume of 
the half and half water-steam mixture is $s, and at the 
lower pressure }s, so that the ratio of adiabatic expansion 
of this mixture is }s/}s, = s/s, = r™. That is, the law 
of expansion for this particular x, = } is exactly the same 
as that of saturated steam with heat conducted to it 
just sufficient to prevent any condensation. 

Now for any mixture starting with dryness % and 
entropy W, + 2, (8; — W,), if « be the dryness when the 





pressure has fallen in the ratio r: 1, and the hot water 
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ee 
ted-steam entropies have become W and S; 
- + + 2 (S — W) remains unaltered all along 
the expansion, we have 
_ a (Si — W,) + (Wi — W). 

sis law to the case of 2, = 4 investigated above, 
ind at all pressures, and for all initial pressures 

, $i — W) + (Wi — W) 
oe s—W 
This last gives a value of (S — W), which, if inserted in 
the previous general equation, gives for the dryness at 
any stage of the expansion the formula, 


1 
(S: — W) +, Wi - W) 


Apply t! 
a wet 


& 


_1)6OUML UME 2(W— WS) 
on ee _Wi-W_ 
= (2 /8,+W:—-2W 
; ; ; eer 16 dtl 
The ratio of expansion is 18/1, 6, = rs r 17’ and the 


bove value of « may be written into this expression. 
The next step is to make use of the fact that, when the 
adiabatic expansion starts with no water, but all steam, 


a 


= 1, then p v‘ = constant withi = ne or 


is very nearly correct through long ranges, 


or 7% 


& 
nearly 7’ 
in spite of the dryness falling more and more below 1, 
This is proved in the addendum at the end of this 
article. For this inititial dryness, therefore, the ratio of 
expansion is r ‘88, or nearly r 4. Applying to this special 
case, With 7, = 1, the above general formula, we have 


ies — W } 
poe Zemaee {1 — al: 
Taking “94 — “88 = ‘06 = nearly ';, this gives 
generally : ; 
w,-—W nt cee: 


B+ Wi — 3 W 
and substituting this in the above general law for 
adiabatic expansion of wet steam of all grades of initial 
wetness, we finally arrive at the very simple formula— 

Ratio of Expansion— 
r- «) } 


7 : gt 1 
ie OR eg {1 a= (2 _4) (1 es 

Vv) 7, 8) L a 
and Volume v = xs = 8 (1 — x)" + 8, (22,—1) r®, 


- (; se 1) ro 4 (2 a = 8, 
ry 2, 


Since © = r%, this also gives at once for the dryness 
& 


1 

at any stage of the expansion 

Dryness Fraction « = (1 — 7) + (2a, — 1) r- %, 

The following is a table of the values of these four 7, 
factors used in these formulas, and in Fig. 2 the two 
straight lines and the one curve give the same factors 
through the complete range from hot water only without 
steam, to steam only without water. 


L—Table of Factors for Ratio of Expansion, and Dryness Fraction 
neg? Sie pete ots : 
in Wet-steam Adiabatic Expansion, 





Initial Dryness and Volume. Ratio of Expansion. 

Dryness 

Fraction i a. 2x,-1. | 1 Soe. 
a! ri 1 
0 1-0 -1-0 [For :1-0) - 1 for * ] 

1 £ 

-05 -95 —— 19 - 18 
1 9 - 8 9 5 
2 on = ae 4 3 
3 7 4 24 1h 
4 6 - -2 14 - 43 
5 5 0 1 0 
6 4 rae : + 3 
4 3 i. ee ee 
8 2 + 6 j + 3 
9 +l ae 3 + . 

10 0 +1-0 0 1 








When there is initially very little steam in the mixture, 
for instance, z, = ‘05, the + and — expansion factors 
become large and nearly equal (19 and — 18). In the 
case of starting from water only, there is no ratio of 
expansion, properly speaking, because the volume of 
water is assumed as negligibly small. In this case, 
therefore, the calculation of the volume is put in the form 
of a ratio to that of 11b. of saturated steam at initial 
pressure, or = “> 

81 I 
ratio to the initial volume. 

A bird’s-¢ye view of the effect of the law is obtained 
by setting forth in a table, as below, the forms it takes in 
the three leading cases x, = 1, } and 0, 


or 2, times the factor for the 








Tas_e II, 
: - | 
Ratio of Expansion. | Dryness, 
I v/ay 8 = 1°88 r= r— 06 
4 Yaa = rh es 
0 v/s) = 7°94 — 7 88 r=1- p06 





; A further help in grasping the general variation of the 
rah as the initial dryness is altered is obtained by noting 
at in the expansion formula the two factors 


(; = 1) and (2 _ 2) of the two powers ‘94 and ‘88 of 


the pressure ratio are complementary and sum up to 1, 





while the two similar factors in the dryness formula sum 


up to z;. Because (2 os 1) and (2 = J 

“- 1 

one curve in Fig. 2 serves for the measurement of both, 

the zero of the scale being simply shifted a vertical height 

1, while the one scale is marked off positively upwards, 
and the other positively downwards. 

The two expansion factors equal each other when 


) sum up tol, 


x; = 3, each factor then being }. The two dryness 
factors cqual each other also when 2, = 3, each then 
being }. When the initial wetness is greater than }, the 


second factor in each case is negative. 

Another distinctly instructive way of looking at the 
formula is the following :—At starting there is (1 —2;) of 
water, and, according to Table II., this at any stage of 
expansion gives steam of the amount (1 —z,) (1 — r-"%). 
Also at the start there is x, of steam, and by the same 
Table II. this gives steam x,7-°, Add these together, 
thus 

Steam from initial Water + Steam from initial Steam 

(l—z,) (lL — r~ °%) + a, 

= (1 — x) + (22' — 1) r~ % = Dryness Fraction. 

The index -06 is simply the difference between the 
reciprocals of the adiabatic index from initially dry 
saturated steam, and of the index for the saturated steam 
curve. The factors 1 and 2 come from the fact that the 
constant dryness curve « = } more nearly coincides 
with an adiabatic than docs any other constant dryness 
curve. 

From high pressures down to 26 1b. the most exact 
index for the adiabatics close to the « = } curve is really 
slightly less than that for the saturated steam curves. 
If, then, one wishes a still more exact formula than the 
above to be applied only to ranges of pressure above, 
say, 30 lb. per square inch, the following is the form it 
takes. Let 7, a, and » be the correct indices for the 
saturation curve for the adiabatics starting from z,; = 1, 
and for the middle adiabatics starting from 7; = 4; then 
for any initial dryness, 

Ratio of Expansion for r ratio of pressure fall 


: 1 
v xs 1 a 1 zoe 
= = = ( —1) +(2-1) 9 
a) 8; wr, 8; ry Tv} 
and Dryness Fraction 
1 


1 tod 
=—e= (i = 2) r°? 14 Si z 
The difference between = and * is too small to be 


of practical importance, except possibly when x, = 0 or 
is very small. For z,;=0, [ find the most accurate 


results to be obtained by making (; _ ) = '007. This 
gives for a; = 4, 7=4$7r%; and for 7, =0, c= r'? — 
r~°%, When r= 20, or final pressure = ‘065 initial 


ditto, 7°? = 1°021, and for r= 10, r= 1-'016. These 

examples give an idea of the possible practical error in 
= 

using 1 instead of r‘“ of. 

To calculate the area of a wet steam theoretical indi- 
cator diagram, evidently it is convenient to consider it 
the sum of two diagrams corresponding to the above two 
parts of the volume for each pressure. Calling the parts 


vy and vu, 80 that v = vy + va, and 
! 
vy = (1 — 2) 4 1, 
3 
Ve = (22, — 1) 8, r2; 


we deal with these separately in the ordinary way. In 
my “Steam Engine Economy ” will be found a diagram 
giving three groups of curves marked F, M, and W;; the 
F curves giving the final pressures after expansion in any 
given ratio, the M curves the mean pressures, and the W 
curves the work done, in terms of the initial pv. From 


the given cake find the ratios of expansion on the 


proper F curves for the indices y and a, and for same 
ratios of expansion take the y and a heights of the W 
curves. Multiply these respectively by (1 — a) 5, p; and 
(2, — 1) 8; p,, and add the products. The sum is the 
work done during admission and expansion of the wet 
steam. From this, of course, is to be subtracted the 
back-pressure work on the return stroke, which is 
b (vy + Va) if 6 be the back pressure. 

Various interesting theoretical deductions may be made 
from the above expansion law. This is not the proper 
place to state these. But one of practical importance 
may be stated in brief. A very short range of any 
expansion curve whatever may always be represented by 
the law p v' = constant, if only the correct index 7 be 


selected. This correct index equals ( ; pe ) where 
D 


pi is the slope of the p,v curve, or dp/dv in the language 
of differentials. The — sign is needed to give the + i 
because p; is negative. The correct i, thus calculated 
for a short length of any of the wet-steam adiabatics, is 


This changes as 7, or the fall of pressure becomes 
greater; and this variable value of 7 shows in what 
degree any formula of the Zeuner class assuming a 
constant 7, is in error. 

If the expansion, instead of being adiabatic, is carried 
out with heat abstracted conductively at the time rate 
H!, while the expansion proceeds at the rate v! volume- 
units per unit of time, then the proper index for any 
short length of the wet-steam curve is the above 


1 
increased by host” in which hf stands for the heat con- 


duction required to raise the pressure one pressure unit 
while the volume is kept constant 





Addendum to Paper on Wet Steam Expansion. 
For the case of expansion from initially dry steam, cr 
J 


x, = 1, put the ratio of expansion equal to r+; then the 
fundamental strictly accurate formula given above for z 
gives easy means of finding whether « is a constant, or 
how it varies with r and with the initial pressure. Be- 


1 
cause putting 7, = 1 and as = ra we obtain— 
a 5 
@-272' FW 
-t) = Sa W, 


1 
where 1? is the ratio of expansion along the saturated 
steam curve. Using this in the logarithmic form, the 
writer has found (- os *) for six ratios of pressure fall 

a 
from each of five initial pressures. The following is a 


table of the results. Taking 1 -94, the resulting values 
og 


of 1 are entered in the table in italics:— 
a 











r= pi/p “8 6 4 -2 +1 -05 
Initial 1 1 and I (italics) 
pressure. ¢ @ a 
5 -068 -067 -066 | -062 -059 -057 
200 872 873 S74 | -878 -881 833 
150 -067 -066 -065 -061 -058 -056 
“S73 “874 875 +879 «882 -884 
100 -066 -065 -063 -060 -057 -055 
“874 875 “877 +880 +883 +883 


50 -OF3 -0f2 -060 | -058 +055 -084 
= 877 -878 -880 | -882 «885 -S86 
9 -059 -058 -057 | = -055 -053 -052 
20 «881 «882 -&83 +885 +887 «S88 


The diagram in Fig. 3 shows more exactly and plainly 
the trend of these differences. The result is that the 
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adiabatic index from initially dry steam varies méasur- 
ably both with the initial pressure and with the range of 
expansion. The extremie variation of its reciprocal is 
from ‘87 to ‘89, the index «a itself varying from 1°147 
to 1:126. The mean value of the reciprocal, namely, *88, 
is here assumed as sufficiently correct for engineering 
calculations. 








THE HALL ROAD COLLISION. 





On the 27th of July a collision took place at Hall Road, 
a station on the Liverpool and Southport section of the 
Lancashire and Yorkshire Railway. The collision is of 
particular interest, because it was the first of importance 
on an electric railway in this country. No fewer than 
twenty passengers, all in the first car, were killed, and 
forty-five others were more or less injured. The circum- 
stances of the catastrophe have already been made public 
in THe Enainger and the daily Press. Lieut.-Colonel 
Druitt, R.E., was appointed to conduct the Board of 
Trade inquiry. His report lies before us. 

The facts are quite simple, but the deductions to be 
drawn from them are a little complex. The 6.30 p.m 
express from Liverpool ran into an empty train standing 
in a middle siding at Hall Road station. Each was an 
electric train, and consisted of five cars; the total weight 
of each train empty was 170 tons. They were fitted with 
the automatic vacuum brake in good order. The collision 
was brought about directly by a mistake made by a signal- 
man; indirectly by an error of judgment on the part of 
the motor man. Why the mistake was made we shall 
consider presently. The signals are so arranged that 
unless the points are set for safety the road cannot be 
cleared. The signalman, however, believed that he 
could not get his danger signal off because it was out of 
order, and flagged the express on. The motor man, 
instead of acting with caution until he understood what 
was the reason a green flag was used, went ahead and 
crashed into the standing train. We have now to deal 
with causes. 

To begin wi’ the motor man’s mistake. Rimmer gave his 
evidence very clearly. His statement is to the effect that 
the signals approaching Hall Road were outer distant at 
danger, inner distant lowered to safety position when he 
was approaching it, outer home at danger; accordingly, 
he was preparing to stop at it, and had slowed down to 
about 15 miles an hour, when he saw signalman 
Boote lean out of the signal-box and wave a green flag, 
which he understood was to bring him past the outer 
home signal, which he states was at danger. Rimmer also 
declares that Boote shouted out “right away” as he was 
passing the signal-box, and so he turned on the fuil 
current and rapidly gained speed. Rimmer also declageg 
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that the inner home signal was lowered to the safety 
position all the time he saw it until a few yards away from 
it, that then it was thrown to danger in his face, that just 
then he noticed the facing points were set to lead to the 
middle siding, and that he cut off the current by moving 
the controller handle round to the * off” position and 
applied the vacuum brakes hard on, and that they took 
efiect just before the collision occurred. Colonel Druitt 
holdsthat Rimmer has forgotten the sequence of the signals, 
which is notremarkable, seeing that he lay insensible for five 
days from concussion of the brain. This point is, however, 
of small importance. The facts with which we have to 
do are that he arrived at the signal cabin at not more 
than 15 miles an hour, with his train quite under control. 
Curiously enough, the precise distance from the signal-box 
to the head of the standing train is not given in the 
report; we shall not be far wrong, however, if we take it 
at 250 yards. Now, Rimmer has been fireman for a long 
time, and spare driver for seven years; and it seems 
quite probable that he did not Sh en the promptitude 
with which an electric train gets up speed. The result 
was that he went much faster through the station than 
he bargained for, and so was unable to do anything of 
service when he found the points against him. We may 
say that precisely the same mental condition has caused 
not a few torpedo boat casualties. The officer in charge, 
not appreciating the extreme speed of the craft which he 
controls, reaches a given point much sooner than he 
expects, with disastrous results. As experience is 
acquired, this type of risk will be eliminated from electric 
trains, as it has been from destroyers and torpedo boats. 
The probability is that, had Rimmer been working a 
steam train, the accident would have been avoided 
altegether, or much mitigated. 

e come now to the mistake made by Boote, the signal- 
man. We may say here at the outset that Colonel 
Druitt appears to have missed a most important factor. 
He deals, very properly, with the circumstance that 
Boote disregarded instructions very carefully laid down 
by the railway company. Colonel Druitt is content with 
Boote’s statement that he had no reason for making the 
mistake. But when we read the evidence we find that 
this is not strictly true. The fact is that the signalling 
arrangem32nts at Hall Road are too refined. Precautions 
have been taken to secure safety which have defeated 
themselves. A signalman trusts in his machinery, just 
as a driver trusts in his engine, and nothing is more likely 
to lead to mistakes than failures to act properly at the 
right time. If Boote believed that his mechanism 
was in proper order, he would have also believed 
that he could not have cleared the road for a good 
reason. He held that the signal mechanism was out 
of order, and so flagged the express on. This 
was wrong, but it was very human. Now, we find from 
the report, that facing points were used, and electrical 
signalling. It is absolutely necessary that the blades of 
the points shall be dead home before the signal can be 
taken off. This is, so far, just as it should be. But 
it appears to us to be a matter of common sense that 
care should be taken that the blades can be got dead 
home with ease and certainty. Yet this is just what 
cannot be done. Ina foot-note Colonel Druitt says :-— 
“These facing points being at the full limit of 200 yards 
from the signal-box would require a very smart move- 
ment of the lever working them to get them truly home, 
and so make the electriea] connection for the detector to 
work, owing to the friction of the long length of rodding 
on the rollers of the supports.” Here, in our opinion, is 
the fundamental weakness of the whole system. The 
blades must be dead home. But no adequate means are 
provided for putting them dead home. Here is the story 
of what happened, as told by Colonel Druitt :— 

Boote was offered and accepted the 6.30 p.m. express train, 
Liverpool to Southport, from the Crosby signai-box at 6.41 p.m., 
and his account of what happened subsequently is, I believe, 
correct. When he had put the 6.20 p.m. into the middle siding, 
he reversed the facing points leading to it so that they were in the 
normal position—i.e., right for the main down line—and bolted 
them. As svon as he accepted the 6.30 p.m. express he lowered 
his outer home signal, which requires the bolt locks of both the 
facing points to be home, and also the starting signal, but when 
he tried to lower his inner home signal he was unable to do so. 
Thinking the switch blades of the facing points leading to the 
middle siding were perhaps not absolutely in their true position, 
and that in consequence the inner home si was being held at 
danger by the electrical detector, he placed his starting signal and 
outer home signal to danger, put back the levers working the locks 
and locking bars of both facing points, and worked the facing 

ints leading to the middle siding three times, more vigorously, 
intending to force the blades into their accurately true position. 
Unfortunately Boote finished up by pulling over the lever working 
these points, by which means they were set for the siding instead 
of for the main line. He then pulled over the levers working the 
locks and locking bars of both the facing points, and lowered his 
outer home and starting signals. Finding he still could not lower 
the inner home signal, he went tc the window of the signal-box 
with a green flag and waved it to Rimmer, the driver of the 
express, intending thereby to signal the train past the home signal 
at danger. 

Boote is explicit that he made the main road for the 
express, and, that being so, the signal ought to have come 
off, but, as we have seen, he did nothing of the kind. There 
is, obviously, something wrong about the mechanical 
arrangement of a signalling system which requires the 
violent throwing backwards and forwards of a lever in 
order to get facing points certainly home. The lesson 
to be deduced from the report is that if the signalling 
arrangements had been adequate the collision would not 
have occurred. It is easy to be wise after the event. 
Every known precaution had been used to secure safety, 
yet one weakness had been overlooked—the difficulty 
of working facing points 200 yards away by means of rods. 

The latter portion of Colonel Druitt’s report is devoted 
to a defence of facing points; but after all has been said 
in their favour that is possible, we can only regard 
them as necessary evils—things which are to be used 
only under stress of circumstances. In the present case 
they had nothing to do directly with the collision. 
Indirectly, as we have seen, the difficulty of working 
them was a cause among several of the collision. 

Finally, we come to the reassuring fact that although 





much arcing took place, there was no conflagration. 
Indeed, on subsequent examination it was found that 
there were no signs of fire on any of the cars, except a 
slight charring of the woodwork underneath the first 
car of the standing train, and signs of short circuiting 
between the broken conductors and the ironwork under 
the car, which caused a certain amount of smoke, but 
there was no actual fire in any of the carriages, and no 
one in them could have received any electric shock. 

We cannot conclude without gy | our high appre- 
ciation of the broad views taken by Colonel Druitt, and 
his appreciation of the conditions under which railway 
traffic must be carried on. The latter portion of his 
report is a very able refutation of various criticisms 
which have appeared in the daily Press, obviously 
written bym2n who have no real knowledge of railways. 








THE BRITISH ASSOCIATION IN SOUTH 


AFRICA. 
(From our own Correspondent.) 
No. II. 


In the Engineering Section at the Johannesburg 
Meeting on 30th August, an important paper was read by 
Mr. Robert Hammond, M. Inst. C.E., on “ Electric Power 
Distribution for the Rand.” After giving the brief out- 
lines of the huge electric power scheme under considera- 
tion for London, Mr. Hammond alluded to the impres- 
sions he formed regarding electric development during a 
visit to Johannesburg in the early part of the year. It 
was surprising, he said, in such a dense industrial area as 
that included in the Witwatersrand, that power distribu- 
tion schemes of magnitude were not in operation. Hewas 
convinced that economy would be effected in the working 
of the mines by an extended application of electric power, 
and favoured the adoption of electrical winders, fully 
believing that almost every operation at present performed 
by steam power could be effected more economically by 
electrical means, provided that there was a central power 
station conveniently situated to generate the power in 
bulk. He thought, too, that air compressors should be 
operated electrically below ground, in small units, 
situated at well-ventilated spots near to the rock-drilling 
station. He then showed the commercial impossibility 
of supplying electrical energy to the mines of the 
Rand from a power station at the Victoria Falls. 
After going pretty deeply into the subjects of capital 
charges and working expenses, Mr. Hammond suggested 
Vereeniging, on the Vaal River, some 35 miles distant, as 
being most suitable for a large power station. Cheap 
coal and a plentiful supply of water were adjuncts of this 
location, and he formed an estimate of a charge to con- 
sumers of 0°6d. per unit. With such a power station 
established it would remain for the mine owners to decide 
whether it would pay them better touse this cheap supply 
or to go on using their own electric installations. 

Mr. Sidney Jennings, in joining in the discussion, spoke 
as one sceptical of the possibilities of the scheme in a com- 
mercial way. Capitalists were timid folk, and it would be 
necessary to give them some practical demonstration to 
prove that these estimates would be borne out by prac- 
tical results. Experience with the more modest-sized 
general power stations on the Rand went to show that 
their electric power was not at the present time avail- 
able for purchase at anything near the figure of 0°6d. per 
unit. As the result of his recent visits to collierics in 
other parts of the world, he was impressed with the suc- 
ail onaiie obtained with electric winders. The ques- 
tion of their application on these fields became one purely 
of cheapness, as there was no doubt in his mind that 
electric winding could be made quite onsy and that the 
handling of the motors was well within the range of the 
capacity of the ordinary intelligent engine-driver. 

Mr. Alexander Siemens questioned the advantage of a 
very large central power station, considering the fact 
that the local factor for a mine or a small group of mines 
was at present high—50 to 60 per cent. He thought 
swells that stations of 2000 to 3000 kilowatts would 
be most convenient and just as economical. Seeing that 
it was a question of cost all round, it certainly remained to 
be proved that a large central power station would neces- 
sarily be cheaper than smaller stations. 

Mr. Spengel—Rand Central Electric Works—pointed out 
that the steam plant at present in use on many mines was 
comparatively modern, so that the chance of effecting 
saving by the change to electric power was not quite so 
favourable as it appeared. He thought Mr. Hammond's 
estimate for cost of plant, viz., £30 per kilowatt, was very 
small. However, it might perhaps be done. The probable 
working costs quoted appeared correct, so that it appeared 
possible to supply up to 60,000 kilowatts at 0°6d. per unit. 
This, however, was based on the assumption of a large 
local factor, and this figure he considered too high. It 
would take along time to build up a complete list of con- 
sumers. No mine would probably take more than 1000 
kilowatts, and the new mines generally started at 15 or 30 
kilowatts. Until the supply reached the maximum, 
60,000 kilowatts, the fixed charge per unit would be rather 
high, and there was also the commercial difficulty. 

On the 30th, also, Mr. A. M. Robeson read a paper deal- 
ing with the results of experiments that he had carried out 
at the Village Deep Gold Mining Company with dust fuel 
firing. His great difficulty had been the shape and lining 
of the furnace, and he produced diagrams of seven different 
furnaces, the last of which was alone successful. This 
satisfactory furnace had a manganese lining, and stood 
very well. His best experiments gave an efficiency of 
60°28 per cent. up to the present, but he firmly believed 
that the efficiency of the dust furnace could be brought 
up to 83 per cent. as a maximum, and that average 
efficiencies of 75 per cent. were quite likely. The smoke 
nuisance would then. be no more, the brickmakers would 
no longer find the ash-dumps veritable coke mines, and 
the large accumulations of slack coal which now disfigured 
the landscape in the region of their collieries would 
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disappear into the furnace, to the profit of all parties 
concerned. 

_ Thursday, the 31st of August, found the British Aggo. 
ciation party considerably split up. There were excyy. 
sions arranged to Pretoria, the Premier Diamond Mine 
and the Modderfontein Dynamite Factory ; while in the 
afternoon there was a reception held in the Pretoria 
Museum by the Lieutenant-Governor and Lady Lawley, 
followed by a tea party in the adjoining Zoological 
Gardens. Most of the party returned to Johannesburg 
the same evening, when there was again a big choice of 
entertainment, and it is pleasant to be able to record 
that Professor Arnold's popular lecture on “ Stee! as an 
Igneous Rock” was received with the greatest enthusiasm 
bya —— large audience, in the new St. Mary's Church 
Hall. The lecture dealt mainly with the facts set forth 
in his report repr py quality of the material in the 
American plates of a boiler that fractured under hydraulic 
test—see paper by J. T. Milton on “ Fractures in Large 
Steel Boiler Plates,’ Institution of Naval Architects, 
July 20th, 1905—and in his notes on the crystallisation 
of wrought iron—THE ENGINEER, page 158, August 18th, 
1905. The following is a condensed report :— 

The lecturer remarked that steel was an igneous rock, more or 
ess crystalline. It was probably the most complex substance 
extant, and after research work extending over a quarter of g 
century, he must confess that the more he learned about it the legs 
he understood its ultimate nature. It might well be that the ful] 
answer to the question of what was steel could only be given when 
the question of what was crystallised matter could also be fully 
answered. The application of science to steel-making had pro. 
duced a material which in, say, 9999 cases was reliable, but 
unfortunately in the ten thousandth case steel, which had succegs. 
fully passed severe chemical, mechanical, and even micrographic 
tests in practice, suddenly failed more like glass than a ductile 
metal, occasionally with deplorable loss of life. Such failures were 
generally said to be due to “fatigue,” but personally he considered 

‘fatigue ” to be often merely a general term to explain all 
cases of fracture which were not understood. He described some 
details of several notorious breakdowns in the structural steel of 
marine and land engines and boilers, —— in each case that 
static tests, correlated with thermal, chemical, and micrographic 
methods of examination, had failed to reveal the cause or causes of 
these mysterious failures. The tentative conclusion at which the 
lecturer had arrived as the result of bis investigations of these 
cases was that, after the gross crystallisation visible to the highest 
powers of the microscope was completed, there set in from a series 
of centres molecular movements tending to the production of 
perfect mineral cleavage, which cleavage—steel being an absolutely 
opaque body to transmitted light—could not, except in very special 
circumstances, be detected by the microscope. Engineers were 
now being guided to a considerable extent by the results of 
dynamic or alternating stress tests, as distinguished from tensile or 
static tests. The results obtained by the Wobler test and certain 
of its modifications had, however, he thought, a tendency to lead 
engineers out of the frying-pan into the fire, since they indicated 
that steel with a high elastic limit was less liable to fracture under 
alternation than metal with a lower limit. Research carried out at 
the University of Sheffield had proved, at any rate to his own 
satisfaction, that under severe alternating skin stresses steel witha 
high elastic limit was, as a rule, more liable to rupture than softer, 
low-limit steel. Moreover, in = cases his laboratory results 
confirmed failures observed in actual practice. In conciusion, the 
lecturer said that if Great Britain was to maintain for the Empire 
her supremacy in the manufacture of guns, armour, and projectiles, 
the scientific study of steel would in the future require more 
national encouragement than it had received in the past. 

On Friday the concluding sectional meetings were 
held, the papers given in the Engineering Section being:— 
By Mr. C. W. Methven, on “ South African Harbours”; 
Mr. W. Lucas, on “The Architectural Problem in South 
Africa”; Mr. C. D. H. Braine, on “Irrigation in South 
Africa ’’; and by Mr. J. H. Ronaldson, on “ The Copper 
Deposit of Little rong aageor dl 

On Friday evening the majority of the party left by 
rail for Bloemfontein and Kimberley; a small party, how- * 
ever, going overland by wagon and motor car to Mafeking. 
The visitors were accorded a very hearty send-off, and it 
is felt by all who have participated in the meetings or 
excursions that the good effects of the visit of the 
British Association, both to its members who came out 
and to the hosts who entertained them, are difficult of 
over-estimation. 
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NEW AMERICAN VALVE GEARS Uk 
LOCOMOTIVES. 


Tue Stephenson link-motion valve gear is used almost 
exclusively on American locomotives, both for flat and 
piston valves, and it is only within the past year or 80 
that a few engines have been fitted with the Walschaert 
gear, which has been so long and successfully used in Europe. 
Numerous attempts have been made, however, to improve 
the Stephenson gear, in order to get a better steam distribu- 
tion, and two of these modified gears which are now in use 
are worth some attention. In both cases special forms of 
valves are used. ; : 

There are now about fifty engines fitted with what is 
known as the Allfree valve gear, the construction of which is 
shown in Figs. 1 and 2, and the operation of which is to give 
the slide valve a movement independent of, or rather 
supplementary to, that derived from the excentric. As is 
usual on American locomotives, the valve rod is operated 
from a crank arm on an oscillating or rocking shaft, which 
has another arm attached to the excentric rod. In this 
modified gear the supplementary motion is given by an ex- 
centric bearing of the valve rod upon its pin, the motion 
being derived from the crosshead. In these drawings A is 
the rocking shaft, operated from the link by a rod attached 
tothe arm B. The two arms C C carry a shaft D, which is 
journalled in the arms, and the middle portion of which i» 
excentric to the end portions. To this middle portion bh 
is attached the valve stem connection, and it will be secu 
that by turning this shaft the position of the valve will be 
changed. On the outer end of this small ‘‘ excentric shaft ” 
D is keyed a pinion F gearing with a segmental rack G 
suspended from and riding loosely upon the rocking shaft A. 
This rack is given an oscillating motion by the rod H and 
lever J, this lever being pivoted at the spectacle plate and 
worked from the crosshead by the rod K. " 

It will be seen from Fig. i that a special construction of 
cylinder, steam chest and slide valve is employed in ene, 
tion with this valve gear. The ports are close to the ends 0 
the cylinder and are yery short, the distance from the valve 
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seat to the inside of the cylinder wall being only about 2in. 


‘A long hollow slide valve is used, of the inside admission type, 
© 


with a sliding 


open one-third of the cylinder wall, between the end exhaust 
chazabe rs. ‘The exhaust steam escapes into chambers at the 


ends of the valve chest, and is conducted away without coming 
into contact with the cylinder walls or with the live steam 
chamber, and then passes downward behind the cylinder 
heads to the blast pipe. . E 
The eflect of this supplementary gear is twofold—first, it 
accelerates and increases the valve travel at all times of port 
secondly, it retards and decreases the travel during 
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face at each end. The live steam chamber | 
ler the middle of the valve, and forms a jacket over | 


system is being applied to new engines and re-built engines 
for several railways. These include both passenger and goods 
engines. 


the Young gear. 
engines on one Jeading railway ; but these are large express 
passenger engines, of the ‘ Atlantic ’’—or ‘‘ 4-4-2 ’’—type, 
built for hauling heavy trains at high speed. The indicator 
cards are remarkably full, and the water consumption is only 
193 lb, per indicated horse-power, while sister engines with 
Stephenson gear and piston slide-valves show 22°9 1b. in the 
same service, Most of the work is done at less than Gin. cut- 
off. The locomotive superintendent is well pleased with the 
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Fig. 1—-ALFREE LOCOMOTIVE VALVE GEAR 


the period between the cut-off and the opening of the exhaust, 
and the period between the opening and the closing of the 
exhaust. By thus delaying the opening of the exhaust it 
holds the steam in the cylinder for a greater portion of the 
stroke. The result is to increase the ratio of expansion, 
decrease the terminal pressure of exhaust—the terminal 
pressure of compression remaining the same—and thus to 
secure more useful work from a given quantity of steam 
admitted to the cylinder. In the same way, by retarding 
the closing of the exhaust port, the volume in compression is 
reduced about 70 per cent., decreasing the negative work of 
compression and preventing excessive back pressure. There 
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Fig 2—ALFREE VALVE GEAR 


is no premature admission, and at working cut-off the gear 
gives a larger port opening and a practically uniform lead. 
With the yolume in compression thus reduced, the cylinder 
clearance can be reduced to about 24 per cent., with a con- 
sequent lower demand on the boiler, which is shown by an 
economy in water and coal consumption. The supplementary 
gear has very light work to perform, and the wear, of the 


parts is extremely small. On the other hand, its action in | 


reducing the negative work of compression tends to reduce 
the wear in all parts of the valve gear. 


The effect of this Ay | sage gear upon the steam | 


distribution is shown by the indicator diagrams in Fig. 3, 





Alfree diagram. 
Stephenson AiaAgram.----~ 








Fig. 3~INDICATOR CARD 


Which were taken from two eight-coupled goods engities of 
70 tons weight, with 64 tons on the drivers; cylinders, 20in. 
by 26in.; driving wheels, 4ft. 2in. One of these engines had 
the Allfree valve and valve gear, and its diagram is shown by 
the full line. The other had slide valves with the ordinary 
Stephenson valve gear, and its diagram is shown by dotted 
lines. The diagrams were taken on the same piece of line, 
with practically the same weight of train, and at the samespeed 
~—16 to 20 milesan hour. The water evaporated per hour per 
Square foot of heating surface was 9-67 1b. in the former and 
dey lb. in the latter engine. The water evaporated per 

our per square foot of grate area was 806°431b.in the former, 
and 855°271b. in the latter engine. The mean effective 
Pressure was 95°42 and 94:66 respectively. 

Besides a number of engines now in service, the Allfree 


| the link block. 
is attached a rod Q, operating the rocking shaft R by the | 


results, and it is considered that even better results can be 
obtained on goods engines. 

The peculiarity in the Young system lies mainly in the 
valves, which are of the Corliss oscillating type. Each 
cylinder has two of tbese valves, mounted in cylindrical 
chests on top of, and transverse to, the cylinder, and each 
valve controls the admission and exhaust at its end of the 
cylinder. The main part of the valve gear is of the Stephen- 
son type, arranged, as is usual on American engines, with the 
valve-rod attached to an arm on a rocking shaft, which has 
another arm for the valve-stem connection. 

The arrangement will be understood from the drawing in 
Fig. 4. At A and A are the excentric rods, connected to the 
link B, and the valve-rod C from the link block is attached 
to a lever arm D on the rocking shaft EK. Beyond this the 





The second valve gear to which reference has been made is | 
This has so far been applied only to a few | 


Fig. 4, V is the valve and W the bushing, which is 10in. 


inside diameter, lin. thick,- and 22in. long. Steam enters 
the chest through a long 2in, port X in the side of the bush- 
ing, and passes out through jin. top and bottom ports into 
the cylinder passage Y. The exhaust returns through the 
same passage, and jin. ports, into the chest, and escapes 
through the 1gin. port Z into the exhaust passage connecting 
with the blast pipe. 

Although the gear has a somewhat complicated appearance, 
it is said that the wear throughout is very much less than 
in engines having plain or piston slide valves. The reason 
for this is that the crank effort at the most effective points is 
higher and more uniform with the Young valve gear. Another 
result is the decreased slipping of wheels—with consequent 
wear of tires—due to the greater turning effort in starting. 
In fact, the claim is that the engine requires much less light 
or running repair work than ordinary engines in the same 
service, and the tires are giving double the service that is ob- 
tained with the same make of tires on similar engines having 
the ordinary valves and valve gear. 








DISSOLVED ACETYLENE. 





Two very interesting papers on the manufacture and 
use of “dissolved acetylene ” were published during the 
past summer, one of these having been read before the 
German Acetylene Association at its last annual meeting, 
by Herr Kuchel, a director of the company which is 
exploiting the process in Austria, and the other before 
the last meeting of the International—.ec., United States 
—Acetylene Association, by Mr. E. Bournonville, chief 
engineer to the corresponding company in erica. 
“ Dissolved acetylene” is the name given to the gas, or 
to the process of using it, in which acetylene is dissolved 
at a pressure of several atmospheres in acetone, the 
acetone being absorbed within the pores of porous 
material held in steel cylinders. In England and the 
United States the maximum pressure employed is 10 
atmospheres, but all Kuchel’s data given below relate to 
a pressure of 12 atmospheres. According to Claude 
and Hess, one volume of acetone dissolves 25 volumes 
of acetylene at ordinary temperatures and atmospheric 
pressure, the solubility increasing in proportion to the 
pressure, so that at a pressure of 10 atmospheres, one 
volume of acetone holds 250 volumes of acetylene, and at 
12 atmospheres about 800 volumes of the gas. These 
solubility figures, however, are seriously lowered by the 
presence of foreign matter in the acetone, especially 
water ; and since a cylinder containing the porous matter 
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Fiz. 4-YCUNG LOCOMOTIVE VALVE GTAR 


design is entirely nove!. From an upper arm F on the 
rocking shaft, a rod G leads to the upright leg of a 
T-crank lever H. The ends of the horizontal legs are con- 
nected by short links J J with the lever arms K K keyed 
upon the projecting ends of the valve stems. Thus far the 
arrangement is simple, but provision is made to vary the 
lead automatically, in accordance with the movements of 
the reversing lever in the cab. The T-crank lever or wrist 
plate is journalled on a short shaft carried in the horizontal 
limb of a bell-crank lever L, so that by revolving this lever L 


through a slight arc, the wrist plate is slightly raised or | . _ 
| In the States a paste of asbestos in fine fibres and silicate 


lowered, thus shifting the valves so as to regulate the lead in 
accordance with the changes in the cut off. 

At M is shown the reversing shaft, operated from the 
cab. This has the usual arm N and hanger O for shifting 





holding the solution is used in practice an indefinite 
number of times, any impurities in the acetylene tend 


| gradually to accumulate in the vessel, materially reducing 


its capacity in terms of gas. 

The essential feature of the porous matter employed is 
that it shall neither attack the acetone nor the acetylene, 
and that it shall possess, as accurately as possible, a 
porosity of 80 per cent., i.¢., that its substance shall 
occupy 20 per cent. of the space which it appears to fill 
entirely. Two hinds of porous matter are now employed. 


of soda is moulded into discs exactly fitting the interior 


|of the cylinders, and the discs are then dried. The 


cylinders are made with separate ends, the discs are put 
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Fig. 5-YOUNG VALVE 


It has also a shorter arm P, to which 


arm 8. The upper arm T on this shaft is connected by an 


adjustable rod U with the lower limb of the bell-crank lever | 
L, so that as the reversing lever and shaft are moved to shift | 


the link block, the bell-crank lever shifts the position of the 
wrist plate, and in doing so shifts the valves. 


Fig. 5 shows one of the valves, which is of cast iron, with 
wrought iron spindles, and has four longitudinal packing 
strips, as well as packing heads. The packing strips divide 
the valve chamber into steam and exhaust compartments, 
and strips at the ends shut off the exhaust compartment, 
while the live steam is allowed to pass round the ends of the 
valve. The valve worksina bushing; but its weight is carried 
by the end spindle bearing, and does not come upon the bush- 
ing. In the section through the right-hand steam chest in 





in, and the ends are brazed into place. In Austria—and 
elsewhere—a paste composed of charzoal and a cementi- 
tious material, is prepared, run into the cylinders as a 
fluid, and dried inside by gradually applied heat. It 
then solidifies into a porous mass, free from cracks or 
holes, and exhibiting a specific gravity of 0°3. 

The acetone used must be of good quality, say of 99 to 
99°6 per cent. purity, distilling at a temperature of 
56°3 deg. Cent. without leaving any residue. If expands 
in bulk as it dissolves the gas, increasing about 4 per 
cent. in volume for every atmosphere of pressure 
(Kuchel); so that 1 volume becomes about 1°5 volume 
when fully saturated at 12 atmospheres. Bournonville 
makes the expansion about 35°8 per cent. for 10 atmos- 
pheres. Hence the cylinder cannot te completely filled 
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with liquid. After 20 per cent. of the space has been 
filled with the porous solid, as above described, 
the cylinder is charged with acetone till the 
liquid occupies 43 per cent. of the original space, 
thus leaving 37 per cent. of the space available for 
the expansion of the solution and for the reten- 
tion of some compressed gaseous acetylene. (This 
37 per cent., like the corresponding volumes we shall 
mention immediately, is not visible as space, being entirely 
within the pores of the solid matter.) When the cylinder 
has been finally charged, at approximately constant tem- 
perature, to a pressure of 10 atmospheres (Bournonville), 
the acetone has expanded till it occupies 58-4 per cent. 
of the space, leaving 21-6 per cent. filled only with com- 
pressed gas. When the cylinder is charged to 12 atmos- 
pheres (Kuchel) the solution of acetylene in acetone 
~expands till it fills 64-3 per cent. of the space, leaving 
15°7 per cent. occupied with compressed gas as before. 
This is exemplified by some of Bournonville’s figures, 
which relate to a cylinder having a nominal capacity of 
21 cubic feet at 62deg. Fah. The substance of the solid 
matter occupies 4°20 cubic feet, and 9°03 cubic feet of 
acetone are introduced, leaving 7°77 cubic feet available. 
After charging to 10 atmospheres, the solution occupies 
12-26 cubic feet, leaving 4°54 cubic feet available. ‘The 
amount of acetylene required to saturate the acetone at 
atmospheric pressure is 9°03 x 25 = 225°75 cubic feet, 
and this always remains in the vessel. The additional 
amount required to saturate the acetone at 10 atmos- 
pheres is 2257°5 cubic feet; and the available space 
contains 4°54 x 10 = 45-4 cubic feet of compressed gas; 
hence, on discharging, according to Bournonville, 
2257°5 + 45:4 = 2302-9 cubic feet of acetylene are 
recovered. How the accuracy of this figure may depend 
on circumstances is shown by Kuchel lower down. 

As the-acetone is volatile, the gas escaping from a 
cylinder. is loaded with vapour, and might be expected 
to be fully saturated. Data for the vapour tension of 
acetone appear not to be on record for a temperature 
lower than 20 deg. Cent., but at that point we find the 
mean of Regnault’s and Ramsay and Young’s figures 
to be 189mm. Hence acetylene saturated with acetone 
should contain 24-9 per cent. of vapour. Since the gas 
expands tenfold (twelve-fold) on escaping from the cylinder, 
100 litres of saturated acetylene should, after expansion, 
contain 2°49 (2:1) litres of acetone vapour; and since 
the specific gravity of acetone is 0°792 at 18 deg. Cent., 
that quantity of vapour should be equal to about 6°15 
(4°84) grammes of liquid acetone. Therefore, measured 
under normal conditions, 1000 litres of acetylene from a 
10-atmosphere cylinder should carry about 61 grammes 
of acetone in the vaporised state, and the same quantity 
from a 12-atmosphere cylinder about 48°5 grammes. 
In practice Kuchel states that 1000 litres carry the vapour 
of 0:06 litre of liquid acetone, which corresponds roughly 
with 48 grammes. This is identical with the require- 
ments of theory for a saturated gas, and agrees well 
with what earlier investigators have found. Kuchel, 
however, represents one litre of liquid acetone to yield 
1000 litres of vapour; actually 29 grammes, or about 
86 c.c. can only give 11°73 litres at 60 deg. Fah. and 30in. 
of mercury. Bournonville says that 1000 cubic feet of 
acetylene carry 1 lb. of acetone vapour, i.e., 16 grammes 
per 1000 litres. This disappearance of the acetone is 
rather advantageous to the seller of dissolved acetylene, 
for acetone vapour is cheaper than acetylene per unit of 
volume, and burns very well in the gas. 

The first stage in the manufacture consists in the pre- 
paration of the acetylene. The gas is generated, washed, 
scrubbed in a coke tower, and run into a holder ; thence it 
passes through a chemical purifier, a drier, and a metcr to 
the compressor, after which it travels through a separator 
to remove lubricating oil carried from the pump, into the 
cylinders. Kuchel describes the compression as taking 
place in two stages, both cylinders of the pump being sur- 
rounded with water jackets, and the gas issuing from the 
first cylinder at a pressure of 3°5 atmospheres, being 
cooled in pipes to or below its original temperature before 
entering the second. Both cylinders are fitted with 
appropriately loaded safety valves, and continuous lubri- 
cation, and the main leading to the oil separator is 
provided with a non-return valve. The storage cylinders, 
previously loaded with the porous matter, are evacuated, 
and charged with the necessary quantity of acetone; 
their weights are noted before and after filling, so that 
the loss of acetone may be made good periodically. In 
American practice, after the acetone has been drawn in 
by the vacuum, acetylene is introduced till the pressure 
reaches two atmospheres, and the cylinders are set aside 
for twenty-four hours. The outlet valve is then opened, 
the surplus acetylene escapes, driving before it all the air 
that has remained inside in spite of the first evacuation. 
After this treatment the cylinders are ready for systematic 
charging to the working pressure, and for issue to con- 
sumers; all that has to be done afterwards being the 
insertion of a iresh charge of gas, and the occasional 
replenishment of the acetone. 

In his original paper Kuchel describes some experi- 
ments on the rise in pressure that may take place in 
cylinders when exposed to an elevated temperature. He 
took a steel bottle about 17in. long and 3°9in. in internal 
diameter, which had been proved sound under a pressure 
of 250 atmospheres. It was fitted with a safety valve 
of fusible metal* melting at 171°35 deg. Cent. (840 deg. 
Fah.) It was first loaded with porous matter and the 
proper quantity of acetone, and the air was removed. 
On introducing 5 cubic feet of acetylene, the pressure 
rose to 12°05 atmospheres, but gradually sank in six 
hours’ time to about 7°2 atmospheres at 19 deg. Cent. 
Another 3ft. of gas were next added, giving an original 
pressure of 12°6 atmospheres, which fell in six hours to 
10°5, where it remained constant at 18°9 deg. Cent. 
When this cylinder, containing 8 feet of acetylene, was 
gradually heated to 98-1 deg. Cent., the pressure rose pro- 
portionately to a maximum of 39° 2 atmospheres. After cool- 





* The alloy was a mixture of 68-9 per cent. Sn, 26-9 per cent. Pb, and 
4-2 per cent. Zn, 





ing, a further 1*2 feet of acetylene was pumped in, the ini- 
tial pressure of 14-6 atmospheres falling to but remaining 
constant at 12:1 atmospheres at 18-5 deg. Cent. When 
heated to 97°75 deg. Cent. the pressure was 43°4 atmo- 
spheres. On adding yet a further 0°43 foot of acetylene 
the initial pressure of 14°6 atmospheres fell to 14°1 
atmospheres at 19°9 deg. Cent. and rose to 48°9 atmo- 
spheres when the cylinder was heated to 98:4 deg. Cent. 
Hence it appears that a cylinder charged to a pressure 
of 12 atmospheres at an ordinary working temperature of 
20 deg. Cent. (68 deg. Fah.) could only develop a pressure 
of about 24 atmospheres if exposed to the hottest rays of 
the sun, ze., to a temperature of 55 deg. Cent. (130 deg. 
Fah.), and the actual pressure is not likely to reach even 
this amount, owing to the low heat-conducting power of 
the porous matter. 

The same bottle, charged to a pressure of 11°8 atmo- 
spheres, was put into a wood fire so arranged that the 
fusible plug was protected from the heat. In 14°5 
minutes the pressure had reached 21°3 atmospheres, 
corresponding with an internal temperature of about 
60 deg. Cent. (140 deg. Fah.), although the melting of 
the plug, which then began, showed the temperature of 
the cylinder itself to be 170 deg. Cent. (340 deg. Fah.). 
The gas escaped from the plug hole at a gradually 
increasing speed, giving a flame which grew from a few 
inches to several feet in length. In a very short time 
all the acetylene was consumed, vapours of acetone 
following, and burning with a short smoky flame. This 
experiment was repeated several times, always with the 
same result, and was exhibited to the meeting of the 
German Acetylene Association. 

It is usually said that a cylinder of dissolved acetylene 
contains 100 times its apparent volume of available 
acetylene. The exact figure, however, depends on the 
quantity of acetone present, on the pressure, and on the 
rate of discharge. ‘The figures quoted above show that 
a complete saturation is not effected instantaneously, and 
a similar phenomenon of “lag,” if we may borrow the 
term, occurs in a minor degree during discharge. A 
cylinder of 1°25 cubic feet, nominal capacity, loaded with 
three-sevenths, or 43 per cent. of its volume of acetone, 
contains an amount of liquid which swells from 0°53 
cubic foot, in original bulk, to 0°8 cubic foot, at a pressure 
of 12 atmospheres. Its capacity in terms of gas at that 
pressure is, therefore, 0°53 x 300 =159 cubic feet. 
Kuchel says nothing about the gas simply compressed in 
the available space of the vessel, which should be about 
0:2 x 12 = 2°4 cubic feet. 

In order to study the actual gas yield of a cylinder, 
Kuchel took a bottle containing a net volume of 0°087 
cubic feet, or 150 cubic inches, of porous matter, and 
charged it at an average temperature of 18 deg. Cent. 
with about 286 litres, or 10°1 cubic feet of acetylene. 
This was done repeatedly under identical conditions, the 
gas being used up to supply a given number of burners, 
from one to six, at their normal rate of consumption. 
The consumption being known, and the time when the 
pressure failed being noted, the volume of acetylene 
actually recovered could be calculated. 270 litres, or 
9°54 cubic feet of gas being potentially recoverable from 
this cylinder, the volume actually supplied fell from 96-5 
per cent. to 65 per cent. of the total as the time of dis- 
charge was hastened from over seventeen hours to one 
hour twenty-two minutes by adding more burners to the 
service. Of course, the rest of the acetylene is not 
wasted, merely remaining in the cylinder, and so diminish- 
ing the quantity required to attain the full working pressure 
when the next charge is introduced. 

Kuchel then proceeds to discuss the relative merits of 
dissolved acetylene, oil gas, oil gas enriched with 25 per 
cent. by volume of acetylene, and electricity derived from 
lead accumulators for the illumination of trains; the 
points considered being the weight, bulk, and capacity 
in terms of burner-hours of the apparatus storing the 
energy. Here we have been compelled to make an 
addition to his figures. Kuchel’s oil gas is the com- 
pressed oil gas of Germany evolving on combustion 
4°77 candle-power per cubic foot. British oil gas 
evolves 8 candles, and we have therefore added a line 
to his table to indicate the comparative value of the 
richer gas. Curiously, Kuchel’s figure for the enriched 
gas, viz., 11°8 candle-power per foot, suits the German 
material containing 25 per cent. of acetylene as accu- 
rately as it does a 20 per cent. mixture made of British 
oil gas. Kuchel’s data refer to such apparatus as are in 
common use on railways, and run as follows :—To hold 
283 cubic feet of oil gas two cylinders are required, 
22in. in diameter, one 8Sft. 3in. and the other 9ft. 6in. 
long. Together they weigh 1150lb., and occupy a space 
of 45°3 cubic feet. They are capable of supplying a 
flame of 16 Hefner units for 96°15 hours; so that 
their weight per 16 Hefner units is 12]b., and their 
bulk 0°47 cubic feet. Sixteen Hefner units are approxi- 
mately equal to 14 British candle-power, and that 
figure, therefore, we have adopted in the table. 
Identical receivers to those already described are neces- 
sary to hold an equal volume of acetylene-oil-gas, but 
the compressed gas has an illuminative value of 11°8 
candle-power per foot—the rest of the calculations may 
be omitted. An electric accumulator of 32 elements, 
each having a capacity of 90 ampére-hours at 2 volts, 
held in four receptacles 15in. x 10°6in. x 12°3in. in 
size, weighs 8801b., occupies 9 cubic feet of space, and 
stores 5760 watt-hours. Railway electric incandescent 
lamps develop 1 Hefner unit per 2°5 watts. To carry 
141°5 cubic feet of dissolved acetylene, one cylinder 
3ft.10in. long by 9°3in. in diameter is needed; this 
weighs about 1811b., and occupies 1°77 cubic feet of 
space. The luminous acetylene burners used in trains 
develop light at the rate of 35°5 candle-power per cubic 
foot. Thus the table below is arrived at. 

Kuchel brings his paper to a conclusion with a discus- 
sion of the relative costs of the different illuminating 
agents. He gives a highly detailed estimate of the cost 
of making dissolved nacivlehs. He takes a factory having 
a capacity of some 1000 cubic feet of gas per day of 





twenty-four hours, which he says can be built for about 
£1500. Allowing for interest, depreciation, and sundr 
expenses, taking carbide of 300 litres per kilogramme po 4 
making power—which he finds under rather than over 
the actual figure—at 12s. 6d. per cwt., calculating the 
cost of the acetone, and reckoning on the dilution of the 
acetylene with acetone vapour, he makes the dissolved 
gas to cost 1°387 marks per cubic metre, i.¢., 1°559 f 
per hour per flame of 16 Hefner units, or 14 British 
candle-power. Data referring to the other illuminantg 
in which, however, depreciation on the plant is usually 
omitted, are published by several continental railways 
The mean coat of oil gas for the same amount of light 
from the figures of the Etat line in France, and the State 


line in Hungary, is 2°548 pf. The mean cost of acetylene 
oil gas on the Prussian State line and the Kais. Ferdinand 
Nord line is 1°798 pf.; and the average cost of accumulator 
electricity from the returns of the Friedrich Wilhelm line 
in Mecklenburg, the Kais. Ferdinand line, the [astern 
and the Southern lines in France, and the Hungarian 
State Railway is 8-976 pf. per 14 British candle-hours, 
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In his American paper Bournonville deals with the 
question of cost thus:—Pintsch gas costs 5 dols. per 
1000ft. of 9000 candle-power. A railway car equipped 
with five fixtures of four burners each, consuming lft. 
per hour per burner, is provided with 180 candle-power 
of light; and the cost is 9°99 cents per hour. One short 
ton of carbide delivered at the works costs 70 dols., to 
which 5 dols.—sic—may be added for the expenses 
involved in preparing dissolved acetylene. One short 
ton of carbide yields 9500 cubic feet of acetylene, which 
develops ‘‘ 50 candle-power per cubic foot.” Hence the 
production of 180 candle-power of light in a railway car 
costs 2°84 cents per hour. Bournonville omits the item 
of maintenance in both cases, but asserts that several 
lines in the States have proved the maintenance of 
lamps, &c., to be about 35 per cent. cheaper when acety- 
lene is employed than when Pintsch gas is used. 








THE GRAMME MONUMENT AT LIEGE 


On Saturday, 7th October, the monument to Zenobe 
Gramme was formally handed over to the Liége Municipality 
by Monsieur Fréderic Nyst, President cf the Liége section of 
the Association des Ingénieurs Sortis de 1’ Ecole of Liége, and 
president of the committee of that society formed for carrying 
out the object. The monument, by the sculptor Vincotte, 
takes the form of a bronze bust of the inventor, supported on 
either side by stone statues representing Gramme—one at the 
age of eighteen following his trade of joiner, and the other in 
meditation on the subject of his invention. 

Gramme was born in 1826 at Jehay-Bodegnée, near Huy, 
in the province of Liége, and he worked as a joiner at Liége 
between 1849 and 1855, while frequenting the evening classes 
of the Ecole Industriélle, where he acquired his first notions 
of physics and mechanics. In 1856 he removed to Paris, 
where he remained until his death in 1901. It was by mere 
chance that Gramme turned his attention to electricity. He 
was engaged as patternmaker at the works of the Société 
l’Alliance, where an electric machine, designed by Nollet, 
with improvements by Van Malderen, wus being constructed. 
The treatise on physics that he possessed did not explain to 
Gramme’s satisfaction the principle of the machines on which 
he was engaged, and he imagined a theory, the correctness of 
which he verified. This led him to propose a notable 
improvement in the Alliance machine. As he met with but 
little encouragement from his immediate superior, he offered 
his services at the Ruhmkorff Works, which were then 
celebrated for their electric apparatus, and he afterwards 
worked for Disdéri in London. 

It was in the course of these wanderings, about 1667, that 
Gramme first conceived the idea of the dynamo which bears 
his name, at which he worked with very elementary tools. 
He was also fortunate in finding in M. Hippolyte Fon- 
taine a patron, who appreciated the value of his invention 
and advanced the funds for a patent, which was taken out on 
22nd November, 1869. With study, investigations, experi- 
mental trials, and combinations, Gramme devised, designed, 
and constructed with his own hands his first electro-magnetic 
machine, This practically constituted the starting point of 
the electric industry. 

The Liege Association of Engineers, which elected Gramme 
an honorary member in 1898, appointed in 1903 a committee 
of Liege members to carry out the idea of the monument, the 
presidency being offered to Senator Montefiore-Lévy, founder 
of the Electro-technic Institute. 

The public subscription amounted to nearly £3000 ; and the 
Belgian Government, the Province of Liége, and the Liége 
Municipality also contributed. The monument, the archi- 
tectural part of which is due to Soubre, is erected on the 
point of land formed by the confluence of the Ourthe with 
the Meuse, facing the island, part of which is occupied by the 
Jardin d’Acclimatation. At the unveiling ceremony, which 
was attended by Madame Z. Gramme and her two daughters, 
speeches were made by M. Nyst, chairman of the organising 
committee; M. Kleyer, burgomaster of Liége ; Professor Eric 
Gérard, of the Electro-technic Institute; M. Francotte, 
Minister of Industry and Work; M. Léon Janssen, president 
of the International Tramway Union; M. A. Habets, 
president of the Liége Engineers’ Association; and M. 
Hospitalier, representing French electricians. 
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Fig. 1—-TWO-BOOMED DERRICK 








Fig. 3—STANDARD THREE-TRACK HIGH 


THE NEW YORK RAPID TRANSIT RAILWAY 
No. II.* 

THERE are several miles of three-track elevated rail- 
road structure in the line of the New York Rapid Transit 
Railway, all of it having a steel viaduct with transverse 
Plate girders about 30ft. long and 50ft. apart, except 
where it is on a curve or very high. The transverse 
girders support six lines of web-connected longitudinal 
plate girders, 6ft. deep, and are carried on vertical 
columns with H-shape cross sections, made with a 16in. 
web plate and four-bulb angles. Up to a heightof 29ft. the 
columns are in single transverse bents, braced only by 
kaee braces to the girders. Above 29ft. high the columns 
are arranged with alternate longitudinal spaces of 20ft. to 
25ft. and 7Oft. to 90ft., the short panels being braced by 
horizontal and diagonal members to form towers. The 
girders have stiff lateral and sway bracing, and all field 
connections are thoroughly riveted. 

Qa one three-mile section the 16,000 tons of steel- 
work were distributed by trucks along both sides of 
the street, and were erected by overhead travellers with 
long overhanging booms. These travellers differed in 
details and dimensions, but were substantially alike. 
One of them—shown in the illustration, Fig. 1—had a 
B4ft. by 40ft. horizontal platform mounted on four single- 
flange wheels with wide treads engaging the top flanges 
of the outer lines of the girders. On the front of the 
platform were two 65ft. booms, operated and swung by 


* No. L. appeared October 13th. 
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Fig. 2—VIADUCT ARCH OVER MANHATTAN AVENUE 
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VIADUCT 


two independent hoisting engines, with boilers which 
| also operated a small rear derrick for hoisting light 
| members and supplies. The traveller and its equip- 
ment weighed about 60 tons, and was moved to the 
forward end of each successive panel of the completed 
structure by the hoisting engine winding up on a line 
anchored in front. As soon as it was in position it was 
anchored by screw clamps engaging the top flanges of 
| the girders, and the booms simultaneously set the next 
| two columns in position on their piers, where they were 
stable on their wide base-plates. One boom then set the 
10-ton transverse girder in place and held it until bolted 
to the columns, while the other boom arranged the 
longitudinal girders in position in the street. Then 
both booms simultaneously erected the longitudinal 
6-ton longitudinal girders, and as soon as they were 
bolted up and the lateral bracing assembled the 
traveller was advanced, and so on. The work was 
accomplished by twenty-two men, who made an un- 





| 
| 


precedented record for rapidity, assembling a 50-ton panel | 


complete in fifteen minutes, or twenty panels of an aggre- 
gate weight of about 1000 tons in one eight-hour day. 
| The erectors were followed by eight four-man gangs, each 
of which drove about 200 jin. rivets in two hours with a 
pneumatic hammer working with 100 lb. pressure. The 
compressed air was furnished by a machine with a capacity 
of 250 cubic feet per minute, operated by steam from 
60 horse-power locomotive boiler stationary on the 
| ground, and moved every mile. The riveter was closely 
followed by sixty track men, who framed, cut, bored, 








Fig. 4—SPRINGING OF VIADUCT—MANHATTAN AVENUE 


bolted, and laid 200ft. a day of ties, guard timbers, and 
rails for a triple track. Their work was greatly expedited 
by a travelling steam sawmill, with several sets of 
machines, which cut, framed, and fitted the timber to 
gauge. Most of the bolt holes were bored in position by 
pneumatic augers. 

Another section of the elevated railroad was erected by 
an overhead wooden traveller with a 28ft. by 40ft. horizon- 
tal sliding platform, which had across the frontend a trans- 
verse A-frame 48ft. high, with inclined braces and adjustable 
diagonal 2in. guy rods in the rear. The tops of the posts 
were connected by bent I-beams, to which were attached 
the back stays and a shackle for the topping lift of the 
15-ton boom. The boom was made with a l4in. x 
l4in. timber, 65ft. long, trussed with four in. rods, and 
rigged with four-part tackles of in. steel rope. This 
traveller, with a stiff-leg derrick, having a 58ft. boom of 
23 tons capacity, erected a 168ft. arch span, without the 
use of falsework or the obstruction of the street below. 
The span has three lattice girder two-hinge ribs, with 
parabolic parallel chords 6ft. apart on centres, with a 
total rise of about 43ft. Each rib was delivered from 
the bridge shops in two -19-ton end sections and one 
14-ton crown section. The derrick boom was replaced 
by an untrussed 72ft. round timber 18in. in diameter, 
and the traveller and derrick were moved to the top of the 
completed viaduct each side of the arch span. Their 
booms then successively lifted the end sections of the 
arch ribs, and seated the lower ends permanently on 
their skewback hinges, while the upper ends were tempo- 
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rarily supported by wedges on transverse caps of verti- 
cal wooden shores,.and were guyed back to the tops of 
the viaduct end floorbeams by tackles. The two crown 
sections of each rib were bolted together on the ground, 
and were lifted by chain slings near the ends by 
both booms, which simultaneously hoisted it into posi- 
tion, and held it there while the joints with the end 
sections were bolted up, an operation requiring in all 
about one hour for each rib. Street car trafic in the 
street under the arch was delayed about one hour by 
the erection of each arch rib. Thirty or forty men 
were employed two weeks in all on the erection, bracing, 
riveting and completion of this span.. 

The illustrations which accompany this article show 
in Fig. 1 the two-boomed derrick, as mentioned above, 
at work in the erection of the standard three-track low 
viaduct; in Fig. 3 the standard three-track high viaduct 
looking north from Manhattan-street and Broadway; 
and in Figs. 2 and 4 the erection of the viaduct arch 
over Manhattan-avenue. This arch had a span of 168ft. 








STATE ». PRIVATE-BUILT LOCOMOTIVES. 


In the early part of the year 1903 the Victorian Govern- 
ment called for tenders for the supply of thirty-nine loco- 
motives to be built in the State. The tenders received, 
including the cost of materials supplied by the railway 
department, were as under:—Austral Otis Engineering 
Company, £190,944 for thirty-nine engines, equal to £4896 
per engine, or £76 per ton; Phenix Foundry, £190,437 for 
thirty-nine engines, equal to £4883 per engine, or £75 15s. 
per ton. . The chief mechanical engineer of the railways, Mr. 
Woodroffe, who had permission to submit a Senter for 
undertaking the work in the railway workshops, quoted the 
following price :—Rsailway—Newport—workshops, £144,690 
for thirty-nine engines, equal to £3710 per engine, or £57 11s, 
perton. The tender of the Phenix Foundry Company was 
not accepted, but, as a result of negotiations, it reduced its 
price per engine equivalent to £4366 per engine, or £67 15s. 
per ton, An order was placed with the Foundry for five 
engines, and with the railway workshops for ten. 

As doubts were expressed by several parties that the cost 
of the locomotive made in the railway shops was correct, an 
inquiry was opened at Ballarat, which was superseded after- 
wards by a Royal Commission, ‘‘to inquire into and report 
upon the wages paid, the hours worked, and generally on 
the cost of making railway locomotives at the Phcenix 
Foundry, Ballarat, and at the Newport railway workshops. 
The report was recently completed. It occupies 126 pages 
of explanation and results of the inquiry, which substantiates 
the case of the locomotive engineer of the Victorian Rail- 
ways. Both establishments had completed their original 
contracts when the inquiry was commenced by the committee. 

In addition, the Newport workshops had a second series of 
ten, and the Phenix Foundry two, engines proceeding. The 
second ten of the Newport workshops were completed during 
the time that elapsed from the termination of the com- 
mittee’s work and the appointment of the Commission. 

To show a thoroughly comparative cost of building the 
engines in both establishments, all the details were gone 
into—where forgings or castings were supplied in one case, 
and in the other case blooms were worked up, and the cast- 
ings were charged scrap metal as material, and moulders’ time 
included in labour. These matters have been adjusted, and 
the important question of shop charges has been thoroughly 
investigated. 

The Commission summarise the cost of building the 
engines as under:— 





| Newport workshops. 


| Phoenix 
| Foundry. | 
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| Cost of one | 
of five. 


Cost of one of the first 
ten locomotives as found 
by Commission, 
Cost of one of the second 
ten locomotives as com- 
t | piled from departmental 
statements which were 
not investigated 





Labour — 
Direct expenditure .. .. . 
Shop and other indirect charges 
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Material— 

Supplied by the company, aud 
similar material used at the 
Newport workshops.. .«.« 

Common to both contracts. . 


Freight .. 

Drawings, &c. 
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Intcrest on working capital... 

Proportion of interest on new 
expenditure .. co es e 





Cysts as found by Commission 


Cost per ton— | & s. 
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With regard to the rates of pay in the railway shops to the 
mechanics, in every case more than the minimum rates were 
paid. The great advantage in cheapness of cost over other 
places is because the management is not trammelled with 
unionism, the men are worked to their best capacity, and it 
is openly acknowledged that twice as much work is performed 
there as compared with those places where unionism 
prevails. 

The only questionable figures in the cost of the engines are 
the shop charges. The details are elaborately set forth, but 
in making a charge of 20 per cent. on !abour, only direct 
charges are covered; the indirect charges, which involve 
another 14 per cent., are not taken into account, because, 
it is asserted, the -expenses would be incurred whether the 
engines were built or not. 








RatLway Cius,—At the October meeting which was held on 
Thursday, 12th inst., at St. Bride’s Institute, E.C., Mr. C. Rous- 
Marten delivered a very interesting address on ‘‘ Recent Locomo- 
tive Practice and Work,” which was much appreciated by a large 
audience of members and visitors. The chair was occupied by Mr. 
C, A. Faraday. 





OBITUARY. 


JAMES CAMPBELL. 


Tur death of Mr. James Campbell, head of the Hunslet 
Engine Company, Limited, Leeds, is announced as 
having taken place on the 12th inst. Since the death of 
his wife in the beginning of this year Mr. Campbell had 
been in failing health, and although only confined to the 
house for the last month, he had not been actively 
engaged in business for the last three months. By his 
death the engineering profession in Leeds loses one of its 
oldest and most respected representatives. In com- 
mercial life Mr. Campbell was esteemed for his integrity 
and uprightness, and he held in no ordinary degree the 
respect and affection of his employés. In private circles 
he gained the affection of innumerable friends by his 
gentle bearing and kindness of heart. Simplicity of 
nature and modesty of demeanour were his leading 
characteristics, and his well-known sagacity of mind Jed 
to his counsel being frequently sought for, and on such 
occasions he spared no time or trouble. 

Born in Greenock in 1838, he came to Leeds as a youth 
with his father, the late Mr. Alexander Campbell. Serv- 
ing his time under his father, at that time manager of the 
Railway Foundry, Leeds, he proceeded, in 1858, to India, 
where he remained until 1862, engaged in the East 
Indian Railway Company’s works at Howrah. Return 
ing to Leeds on the establishment of the Hunslet Engine 














JAMES CAMPBELL 


Company in 1864, he became manager until 1873, in which 
year, in partnership with his brother, the late Mr. George 
Campbell, they acquired the works. Since the death of 
Mr. George Campbell in 1839, the business has been 
carried on by Mr. James Campbell in association with 
his sons. Three years ago the concern was, for family 
reasons, converted into a limited liability company, of 
which, up to the time of his death, Mr. Campbell was 
chairman and managing director. He was actively 
identified with the formation, some years ago, of the 
Engineering Employers’ Federation, and was for some 
time hon. sec. He was alsoon the Executive Com- 
mittee of the National I’ederation. 

Mr. Campbell had no taste for public life, but was 
greatly interested in the development of the Yorkshire 
College in Leeds, now the Leeds University. In con- 
nection with this body he was an elected governor, chair- 
man of the House Committee on the Szience and Art 
side, and a member of the Engineering Committee. He 
was elected a member of the Institution of Civil Engi- 
neers in the year 1869. 


ALFRED MORCOM. 


Tue firm of Belliss and Morcom, of Birmingham, 
has sustained a severe loss by the death which took place 
on Monday last at his house—Trelawne—Edgbaston, of 
Mr. Alfred Moredn. A short and, in many respects, 
a brilliant career was thus ended after but a short illness. 
Mr. Morcom was only fifty-seven years of age, but he 
had had an extended experience, and he was a man of no 
ordinary attainments. His earliest education was 
received at the Tavistock Grammar School, and when 
about fifteen years of age he passed. into Keyham as an 
engineering student. This was in the year 1863. In 
1867 he went as student to the Royal School of Naval 
Architecture, which is now merged in the Royal Naval 
College, Greenwich. His achievements here bore ample 
testimony not only to his ability but to the application 
which he must have brought to bear on his studies. 
When ke left in 1871—-being then only twenty-three 
years of age—he passed out at the head cf the list, with 
a first-class fellowship and with: honours in mathematics 
and several other subjects. How highly he was 
thought of by the naval authorities may be gathered 
from the facts that not only was he almost im- 
mediately given the post of first assistant engineer 
of H.M.S. Bellerophon, but—having held that position 
for only a few months—he was recalled by the 
Admiralty from his ship, which was then at Vigo, 
in order that he might accompany the Challenger 
Expedition. Had he sailed with this vessel on her 
voyage of investigation iato the depth and nature of the 
bottoms of the Atlantic, Southern and Pacific Oceans, 
and the biological and physical conditions existing there, 
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he would have had to make observations of waves and 
ship rolling for the purpose of verifying the mathematical 
theories adopted by the Admiralty. For some reason or 
other, however, Professor Wyville Thomson, who was in 
charge of the expedition, was unwilling that an Admiralt 
official should serve in the expedition in the eapacity 
which had been allotted to Mr. Morcom, and Soogs: 
quently the latter did not sail. He was, instead, detailed 
to the troopship Jumna, one of the fine series of vessels 
built for the special purpose of carrying troops to and 
from India, On this ship Mr. Morcom obtained much 
useful experience in machinery which was, at that tise 
thoroughly up to date. When he was twenty-six that 
is to say, in the year 1874, he was given the post of 
assistant to the Engineer-in-chief of the Navy and lec. 
turer on marine engine design at the Royal Naval College 
—an exceptionally responsible post for such a youn 
man. Three years later he went to Portsmouth = 
assistant to the Chief Engineer at Portsmouth lock. 
yard, and, the latter dying, he took his position for a 
year to complete the arrangements in connection with 
the transport and warships sent out to Egypt for the 
bombardment of Alexandria. After his he served with 
distinction in a like capacity at Sheerness, where he 
remained some six years. 

It was during his tenure of these two offices that he 
came into contact with Mr. Belliss, who was at that time 
chiefly engaged in constructing steam launches and 
similar craft for the Navy. A close friendship appears 
to have sprung up b2tween these two men, and it became 
so intimate that in 1884 Mr. Morcom decided to throw up 
his Government appointment, and to join Mr. Belliss in 
partnership at the Ledsam-street Works, Birmingham, 
All the world knows the Belliss and Morcom high-speed 
engines which are so extensively employed in electric 
lighting and power stations. It was not till Mr. Morcom 
had been some years at Birmingham that this class of 
manufacture was undertaken under his supervision. It 
was he, too, who had charge of the production of the 
machinery for torpedoes as well as for torpedo boats and 
torpedo-boat destroyers. In 1893 the firm was converted 
into a limited liability company, with Mr. Belliss as chair- 
man, and Mr. Morcom as managing director. leven 
years afterwards—in 1904—Mr. Belliss retired, and Mr, 
Morcom took charge of affairs. It is said that the 
success of the firm was largely the result of his inventive 
capacity, and the ability which he possessed in large 
measure of managing works and training men. 

Mr. Morcom was a member of the Institution of Civil 
Engineers, Mechanical Engineers, and Naval Architects. 
He was also a member of the Council of Birmingham 
University. His death will be extensively felt in 
Birmingham and other parts of the country. 


CHARLES BROWN. 

Ar the ripe age of seventy-eight years, there died at 
Basle at the end of last week Charles Brown, who was 
widely knewn in Europe as a highly successful engineer, 
and who played a very great part in the development of 
the machine industry of Switzerland. Charles Brown 
was by birth an Englishman. His activity was dis- 
played mainly in the construction of steam engines; in 
1851 he was appointed engineer in the construction 
workshops of the firm of Sulzer at Winterthur, and with 
his aid the business of that firm flourished exceedingly. 
In 1871 Charles Brown undertook the technical manage- 
ment of the then newly founded Swiss Locomotive Works 
at Winterthur. Towards the end of the eighties he joined 
the Oerlikon Machine Works, and afterwards he was 
engaged busily at Naples, whence he removed to Basle. 
The Basler Nachrichten speaks thus of this pioneer of 
engineering in Switzerland: ‘‘ He was a genial engineer, 
and, seeing that he struck out into new paths in his 
special departments, he is to be ranked among the 
founders of technics in Switzerland. To his joy, Brown 
was able to witness the success of his sons, for the firm 
of Brown, Boveri and Co. won a world-wide reputation 
in a short space of time, and is one of the leading machine 
works on the Continent.” It is highly gratifying to note 
that the entire Press of Switzerland speaks of Charles 
Brown in glowing terms, and acknowledges that to bim 
is due the greatest meed of thanks for the growth of the 
Swiss engineering industry. 








ScorrisH INSTITUTION OF ENGINEERS AND SHIPBUILDERS.—The 
opening of the forty-ninth session of this body will take place on 
the 24th inst., when the president, Mr. James Gilchrist, will deliver 
an address, to be followed by the reading of a paper on ‘‘The 
Determination of the Principal Dimensions of the Steam Turbine, 
with Special Reference to Marine Work,” by Mr. E. M. Speakman. 
In the course of the session, another paper on ‘‘ Steam Turbines, 
will be given by Mr. R. M. Neilson, of Manchester. Other papers 
during the session will be :—‘‘ Notes on some Common Errors in 
the Use of Electric Motors for Machine Driving,” by Mr. W. A. 
Ker; ‘‘The Application of Calculating Charts to Slide-valve 
Design,” by Mr. Wm. J. Goudie, B.Sc.; ‘‘On Steamship Speed 
and Power Reference Tables,” by Chas, F. A. Fyfe, Belfast ; ‘Qn 
Equimomental Systems and their Use in Applied Mechanics,” by 
Mr. R. F. Muirhead, D.Sc.; ‘‘ On Refuse Destructors,” by Mr. H. 
Norman Leask, of Messrs. Heenan and Froude. 

MANCHESTER ASSOCIATION OF ENGINEERS.—On Saturday last the 
fiftieth session of the Manchester Association of Engineers was 
commemorated by the holdingof aconversazione at the Manchester 
Municipal School of Technology, Sackville-street. ‘The attendance 
of members and lady friends numbered about 600. In order that the 
guests might have ample opportunities of viewing the many 
interesting rooms and the various machinery appertaining thereto, 
the principal departments throughout the school were thrown open 
for their inspection, and especially those containing the machinery 
and apparatus in the mechanical and sanitary engineering rooms. 
In the de ment of physics and electrical engineering there was 
a series of interesting lectures and demonstrations by members of 
the staff of the school, where exhibitions were given in regard to 
X-rays, crystal growing, and other branches of popular science. 
Every facility for the instruction and entertainment of the 
visitors was given by the Municipal School of Technology Committee, 
under the superintendence of the Principal, Mr. J. H. Reynolds, 
and altogether a pleasant evening was passed by all present, and 
one which made the opening of the fiftieth session in every way 
suitable for the jubilee session of the Association, 
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RAILWAY MATTERS. 


\ concession has been offered the promoter of the 
Rawal Pindi-Murree Railway, which will cover a length of 48 miles, 
and be constructed on the 2ft. bin. gauge. 

A meTRE gauge line, of four miles, is sanctioned from 
Miraj Junction, on the Southern Mahratta Railway, to Sangli 
town. The cost will be borne by the Sangli Durbar. 


Tux Tramways Committee of the Manchester Corpora- 
which has already 147 miles of single track aud 149 miles of 


penne equipment, hes decided upon several important ex- 
tension schemes. Two inner circular routes are about to 


started, one of which will pass four of the six railway stations in the 
centre of the city. 


Tye new tramway between Steglitz, a suburb of 
Berlin,{and the Griinewald, is to be worked electrically by Siemens 
and Halske for at least three and a-half years, The cars will be 
warmed electrically and provided with telegraphic instruments, 
rmitting communication to be made from any point o: the line 
one of the termini. 


Ir is reported from Burma that the Ning-Cheong 
Railway will be started at an early date, the capital required for 
its construction being reported as fully subscribed. _ Aline is also 
contemplated from Kongmun to the city of Sun Win. The route 
of this line is described as ‘covering 18 leagues of plains with no 
mountains or hills to obstruct the way.” 


Av the meeting of the Huddersfield Town Council 
on Wednesday it was reported that for the half-year ended Sep- 
tember 30th the total income from the — was £38,298, the 
total working expenses wero £19,010, and £12,257 had to be 
deducted to pay the interest on capital and to meet the redemp- 
ion fund charges, leaving a surplus of £7030, 


Tax Board of Trade have recently confirmed the 
Bere Alston and Calstock Light Railway—Amendment—Order, 
1905, amending the Bere Alston and Calstock Light Railway Order, 
1900; and the Padstow, Bedruthan, and Mawgan Light Railway 
__Extension of Time—Order, 1905, amending the Padstow, Bed- 
ruthan, and Mawgan Light Railway Order, 1903. 


Tux rails on the belt line railroad around Philadelphia 
are said to be the heaviest in the world, weighing 142 |b. per yard, 
or 17 1b. more than any previougly fitted. They are ballasted in 
concrete, with 9in. girders to bind. them. All the curves and spurs 
have the same heavy rails, which were made especially for the 
Pennsylvania Railroad by the Pennsylvania Steel Company. 


Tue annual report of the Inter-State Commerce Com- 
mission, giving the United States Railway statistics for the year 
1904, shows that there were at the end of that year 297,075 miles of 
line in the United States operated by 2104 corporations. The 
increase in single line for the year was 5927 miles. On Jone 30th, 
1904, there were in the service of the railways 46,743 locomotives. 


pe 


Tar Canadian Pacific Railway Company is continuing 
its policy of sending out ‘“‘herring-bone” branches to its other 
lines, and has now eleven extensions either planned or actually 
under construction this season. The Kirkella or Lipton branch, 
which runs through Eastern Assiniboia, has been extended 81 miles, 
and will be built out 64 miles farther west this year. This branch, 
when completed to Edmonton, will shorten the distance between 
that city and Winnipeg by about 200 miles. 


Tue Grand Trunk Railway of Canada has for some 
time had in operation an apprenticeship system, through which 
men are trained to fill the various positions on the line. The road 
has now supplemented this system by offering to the apprentices 
and other workmen, provided they be less than twenty-one years 
of age, two scholarships in the School of Applied Science of McGill 
University. The scholarships are to be awarded to the employés 
most successful in competitive examinations, 


THE completion of the municipal electric tramways in 
Bournemouth district was celebrated on Tuesday, the line con- 
necting Bournemouth and Christchurch being formally opened by 
the Mayor of Bournemouth. The total cost of the lines worked 
by the Bournemouth Corporation, linking up the towns of Bourne- 
mouth, Poole, and Christchurch, with various feeding routes, 
traversing altogether some 21 miles, has been £440,000, the 
a section opened on Tuesday being responsible for about 
£60 


Tue Canada Atlantic Railway system has been pur- 
chased by the Grand Trunk Railway Company, and is to be 
operated as the Ottawa Division of the Grand Trunk system. The 
Canada Electric system extends from a terminus at Parry Sound 
on Georgian Bay eastward to Ottawa, and thence toa junction with 
the Central Vermont lines of the Grand Trunk system near the 
International Boundary. By these lines access is obtained to 
Long Island Sound and to Montreal. The total extent of the lines 
taken over is 460 miles, 


Ir is estimated that in what is called the central area 
of London 2,430,000 passenger journeys are made every day on 
the local railways, tramways, and omnibuses. The yearly passenger 
trafic is made up as follows :—Railways, local lines, 301,000,000 
journeys; tramways, 405,000,000 journeys; and omnibuses, 
458,000,000 journeys. Assuming the population of ‘‘Greater 
London” at 6,850,000, the number of local passenger journeys by 
such conveyances per head per annum of the population is thus 
170, The per capeta journeys by corresponding means of convey- 
ance in Paris are 200, in Berlin 270, and in New York 300. 


PLANs are under way for the electrification of a part of 
the lines of the New York, New Haven, and Hartford Railroad. It 
has been decided, says the /ron Age, to use alternating current, 
and as the locomotives will be equipped with single-phase motors 
that may be operated by direct current it will be possible for them 
to continue from Woodland over the New York Central tracks, 
which will be supplied with direct current. The reasons for 
adopting the alternating-current system were that it has great 
flexibility, allows economical line construction, large radius of 
action from a single station, the elimination of rotary converter 
sub-stations and electrolytic troubles. 


Tue Ammritser-Patti line, on the North-Western Railway 
of India, has been sanctioned on the 5ft. 6in. gauge, a length of 
26-85 miles. The original project provided for a line from 
Amritsar, ciaé Tarn Tarn, to Sarhali, 26-84 miles on the 5ft. 6in. 
gauge, Subsequently, a concession was given toa syndicate to 
construct the line to Patti, instead of to Sarhali, but was not 
availed of, and lapsed on the 31st December, 1901. Revised pro- 
posals from the same syndicate for the construction of the line 
were then sanctioned by the Secretary of State, and an agreement 
drawn up with the promoters in connection with the raising of 
capital and the flotation of a company. 


A series single-phase electric railway between Atlanta 
and Marietta, Georgia, the first alternating current railway in the 
Southern States, was put into service a short time ago. The line 
is about 15 miles long. The gauge is standard, 4ft. 8hin. The 
major part of the line has a 000 trolley wire with cross suspension, 
which forms the entire low potential distributing system. The 
trolley current is 2200 volt, ob cycle. Power is supplied by the 
Atlanta Water and Electric Power Company’s hydraulic station, 
18 miles from Atianta, and is transmitted at 22,000 volts. The 
transmission is three phase. Two transformer sub-stations are 
provided for each section, the [sub-stations being placed a little 
over three miles apart. 


NOTES AND MEMORANDA, 


Tue new United States cruiser Galveston, on her trial 
trip, maintained an average speed of 16-56 knots for four hours. 


In the report of the Commission on London Traffic it 
is stated that 1,200,000 persons enter the City of London daily, 
and out of this number only 272,000 are carried by the railways. 


Tux United States cruiser Colorado recently scored 
i hits out of as many shots with her 6in. guns at a range of 
3500 yards. The percentage of accuracy obtained was 88. This, 
it is declared, constituted a record. 


A RECENT patent is that for an alarm designed to 
give warning when an injector becomes clogged and fails te operate. 
The alarm is a whistle, automatically sounded by the back pressure 
of the steam when the injector becomes inoperative. 


KREMNITE, made in the neighbourhood of St. Petersburg, 
is a new building material composed of clay, sand, and fluorine, 
subjected to a high temperature and moulded into any form 
a og while it can be coloured to imitate the most precious 
marbles, 


INGLISH shipbuilders in September put into the water 
36 vessels, of about 94,820 tons, against 47 vessels, of 109,773 tons, 
in August, and 34 vessels, of 87,226 tons, in September last year. 
For the nine months English builders have launched 269 vessels, 
of 683,016 tons gross, which compares with 233 vessels of 545,375 
tons in 1904, 


Mason WestMore’s application of space telegraphy to 
his motor car, by which he can communicate with his residence 
while on the run, should, says the Gaz/ois, be employed in the 
army for reconnaissances instead of cavalry, officers’ raids, and 
cyclist companies, the extreme mobility of the car rendering it 
almost invulnerable. 


THE injury to the stern of the Duncan, battleship, 
caused by the recent collision with the Albion, battleship, is not of 
a serious nature. Part of the stern gallery was carried away, the 
starboard after spring pipe broken, and the plates below it bent in 
and some rivets started. One of the blades of the starboard pro- 
peller was also injured. 


COMPRESSED paper pulp, impregnated with certain 
salts, is moulded into the form of saucepans, which, on account of 
their lightness, were used largely by the Japanese army in Man- 
churia. They stand the fire well, provided they be kept full of 
liquid. They have been adopted by the German army, and have 
been introduced into Antwerp. 


Durine last month Scotch shipbuilders launched 39 
vessels, of about 49,256 tons gross, as compared with 30 vessels, of 
62,042 tons gross, in August, and 31 vessels, of 44,612 tons gross, 
in September last year. In the nine monthsScotch builders have 
laurched 237 vessels, aggregating 393,282 tons, as compared with 
242 vessels, of 316,909 tons, in the corresponding period of last 
year. 


A MATERIAL suitable for briquette-making can be 
obtained by heating separately the chief constituent, ¢.9., 
anthracite, at about 140 deg. Cent., and the binding material, 
which may consist of the residues from cellulose manufacture, at 
about 60 deg. Cent., says the specification of a new French patent. 
The materials are then mixed in a triturating trough at a tempera- 
ture of about 100 deg. Cent., and pressed. 


In wire-drawing, because the wear upon the hardest 
steel dies precludes the possibility of a uniform wire diameter from 
beginning to end of the drawing, diamonds are now extensively 
used for dies, especially for small wire up to about j;in. in 
diameter. The diamonds used for this work weigh from four to 
five carats each. With these dies it is said to be quite practicable 
to draw platinum wire down toa diameter of 0-0005in. 


Tue report of the Chief Inspector of Mines of India 
for 1904 states that at present coal-cutting machines are used at 
only two collieries in India. Nearly all the coal is won by the 
‘*bord-and-pillar” system, ‘.¢., cutting the seams into pillars by 
driving galleries, The pillars are seldom extracted. The cheap- 
ness of Indian labour, compared with European and American, 
has probably prevented enterprise in the use of machines being 
shown in India. 


Sutrwate of lime in Portland cement is the subject 
of investigations by Dr. Framm, which were presented at the last 
meeting of the German Cement Manufacturers’ Association. The 
conclusion seems to be that a greater addition than 3 per cent. is 
injurious both in water and in air, a larger proportion causing 
expansion which will take place more rapidly in air than in water. 
However, this may be more or less affected by the method of 
preparation of the raw materials. 


AN experiment has been made in Paris to ascertain 
the relative speed of various means of communication. An in- 
habitant of the Rue Richelieu, in the centre of the city, sent a 
message to a friend at a café in the Avenue de la Grande Armée, 
near the Bois de Boulogne. The bicycle arrived first, in 11 min. 
15 sec , and acab in 23 min., while the message by Metropolitan 
required 31 min., omnibus 34 min., by telegram 35 min., and by 
— tube 3 hours, but that sent by telephone did not arrive 
atall. 


A NEW system of propulsion for boats has been devised 
by M. A. Farcot, of the Buchet factory. It consists of a frame- 
work of steel tubing, supporting a Buchet vertical petrol motor of 
34 horse-power, with electric ignition. The motor drives two 
paddle-wheels with vertical blades. The paddle-wheels and motor 
are fixed at the stern of the boat. The framework of this motor 
and wheels is mounted on a pivot which enables the boat to be 
steered readily in any direction, and affords facilities for getting 
at the machinery for oiling or for repairs, 


DuRING some experiments in space telegraphy near 
Perigueux, M. Maury demonstrated the possibility of sending a 
message from one station to any one of three others without the 
instruments at the two remaining stations being influenced ; that 
is, he can, by means of combinations, c icate exclusively 
with whichever station he pleases, The message may be printed 
at the receiving and also the transmitting station. M. Maury 
asserts that his principle can ensure the motion and direction of a 
torpedo without the necessity of using a wire. 


THE report on the condition of the metropolitan water 
supply during the month of August, 1905, by the water 2xaminer 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 134,096,813 gallons; from the Lea, 41,640,914 gallons; from 
springs and wells, 57,729,173 gallons ; from ponds at Hampstead 
and Highgate, 1850 gallons. The daily total was therefore 
233,468,750 gallons for a population estimated at 6,737,060, repre- 
senting a daily consumption per head of 34-65 gallons for all 
purposes, 


A piAmonp drill hole, 5560ft. deep, has been sunk at 
Doornkloof, South Africa. A 1gin. core was obtained. The time 
taken to drill this hole was fourteen months, or an average of 
nearly 400ft. per month. Three eight-hour shifts were worked 
daily. The rods were pulled out in lengths of 50ft. Ata depth 
of 5000ft. it required three and a-half to four hours to raise the 
rods, and almost as much more time to lower them. Another hole, 
5582ft. deep, has recently been completed near Johannesburg, the 








time required to drill it being nine months, or an average of 620ft. 
per month. 


MISCELLANEA. 


Tue Birmingham Corporation is about to reduce the 
price of gas supplied to customers for power purposes. 


Ir has been decided that the sittings of the Motor Car 
Se which are now proceeding, shall not be open to the 
ress, 


AccorpinG to a German paper, the German cruiser 
Wacht is to be equipped with steam turbines, and will be con- 
structed by a private firm of shipbuilders. 


Accorpine to the Bombay Gazette, the work in connec- 
tion with the new docks at Bombay is well under way. In 
1903 the dock area was 574 acres; the present scheme will add 
further 1494 acres. 


Tuz Paris Municipal Council has voted the reconstruc- 
tion of the Pont du Carrousel over the Seine, with metal infra- 
structure, wood pavement, and widening of the roadway and 
footpaths, at a cost of £8800. 


At Gateshead a considerable portion of land has been 
acquired for the erection of new works for tha Glasgow Nut and 
Bolt Company. This will be a new industry in the district, and it 
is expected that some hundreds of hands will be required for the 
new enterprise when fully started. 


A TENDER for the construction of the proposed deep- 
water dock at Immingham, near Grimsby, has been accepted, and 
the cost of the work will be over £1,000,000. The dock is to be 
completed within four years. It will be the largest dock on the 
East Coast, and the construction will be commenced in February. 


A new textile fibre called “ zapupe,”’ used by the Mexi- 
can Indians for making ropes, is said by experts to be better than 
hemp, and indeed than all the textiles known. There are many 
plantations in the province of Toxpam, where the supply is greater 
= the demand, and which might form the centre of a prosperous 
industry. 


Tue following remarkable effusion is said to be one of 
the tenders recently sent in for sewer construction works at 
Douglas, Alaska :—‘“‘ The cost of metiril we no. There is stumps 
in the way we no. And there is bolders in the way we don’t no. 
There is quicksand that will run we no. There is hard pan that 
is hard Ino. Anyone that will take it fer less than 25 cts a foot 
will go in the hole I no.” 


For the purpose of making the men of the navy of the 
United States as proficient in the use of smal] arms as they are 
with the big guns of their ships, the Government is now establish- 
ing a target range at Guantanamo, on the island of Cuba, that 
will be one of the most complete of its kind in the world. A recent 
report to the Navy Department shows that already two hundred 
of these targets have been erected. When completed, says the 
Army and Navy Journal, there will be five hundred. 


A FLOATING industrial exhibition for displaying impor- 
tant products of American manufacturers to foreign customers is 
projected by a New York firm. It is proposed to charter an 
8000-ton Transatlantic steamer and devote the entire space on 
three decks to exhibits of American manufactured goods, The 
vessel will make a 15 months’ voyage and will visit all the principal 
commercial points of Europe, Asia, Australia, and South America. 
The vessel will have sufficient passenger capacity to accommodate 
about 200 travelling representatives. 


AspHatt laid on concrete rarely bonds with it suffi- 
ciently to prevent tearing off the asphalt later in sheets. A Boston 
contractor decided to take advantage of this fact for waterproofing 
some centres used for concrete. The asphalt was spread over the 
centres and the concrete poured over it. On removing the centres 
when the concrete had set, the latter adhered to the asphalt so 
strongly that large pieces of the concrete were drawn out. It 
therefore appeared, says Engineering Record, that coucrete applied 
to asphalt would bond, although asphalt applied to concrete would 
not, 


THE general secretary of the Associated Iron Moulders 
of Scotland, Mr. Jack, who has been in the United States recently, 
reports to his members that in one foundry he saw nine women at 
work making cores. In the same shop he found handy men 
operating moulding machines. They were making sides for pumps, 
and as a regular thing turned out two a day. Their wage was 
2 dols. 20 cents each per day. At the same work, by bedding in 
the floor, an ordinary moulder did only one, and his wage was 
3}dols. a day. The American limitation of apprentices is one to 
eight. 


A new bridge, which is to connect a northern suburb 
of Hull on the west side of the river Hull, and a large manufactur- 
ing district to the eastward, was opened on Monday by the Mayoress 
of Hull. Theswing bridgeisconstructed in twospans, one movabie, 
of a total length of 198ft. 8in., giving a clear way for river traffic of 
60ft. 8in. The width of the carriage way is 17ft. 6in., and of the 
footpath on each side 6ft. There is, 38ft. below the bed of the 
river, a subway for water, gas, and electricity, which has cost 
£2800, whilst the bridge walls have cost £7450, and the bridge and 
other steel and ironwork and electrical machinery £10,261. 


Tur Admiralty have during the past few months found 
themselves so short of stoker recruits for the Navy, through the 
ordinary channels, that recourse has been had to the inside, 
rather than tothe outside, of the service, and as there is no dearth 
of candidates for seamen ratings, suitable men from this branch 
have been accepted for the stokehold. Royal Marines. also have 
been invited to join the engineer’s department, permanently 
changing their ratings to that of stoker. This drafting of large 
numbers of such thoroughly disciplined men as Royal Marines 
into the stokehold should appreciably lighten the lot of the 
engineers, and make the task of keeping order and discipline 
below easier, savs the Western Morning News. 


ALUMINUM is now being used to some extent as a pattern 
metal, the former difficulties connected with soldering it having 
been solved. A satisfactory alloy for soldering consists of 1 part 
of aluminum, 1 of phosphor tin, 11 of zinc, and 29 of tin, says the 
Tron Age. 'To avoid loss of the more easily volatile of these metals 
the aluminum is melted first, then zinc is added in small pieces, 
then tin in small pieces, and lastly the phosphor tin. For the 
soldering no acid is used, but the surfaces to be joined are first 
covered with a thin coat of the solder in the usual way and then 
brought together and heated with the soldering copper or a blow 
pipe or torch until the solder already upon them is melted, when 
pressure is applied and the jointis made. Aluminum must be heated 
to about 660 deg. Fah. before it can be soldered. 


At a meeting of the Thames Conservancy Board held 
last week the deputation appointed to visit the docks and 
harbours at Rotterdam and Antwerp reported that between the 
sea and Rotterdam, a distance of 18 miles, there is now a depth 
of 29ft. at low water, with the exception of a point near Maasluis, 
where the depth was only 22ft., but in three years’ time this 
would be deepened to 29ft. The minimum width of the navigable 
channel is 1000ft. Altogether £3,025,000 had been spent on the 
waterway. The principal docks for the largest vessels have a water 
area of 328 acres, with 18 miles of quays. A new dock is now 
being constructed on a site of 650 acres. At Antwerp vessels 
drawing 16ft. of water can get to the port at any state of the 
side, and in the port itself the channel is 22ft, deep at low 
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NEW GRAVING. DOCK AT SOUTHAMPTON. 


To-morrow the Marquess of Winchester will declare 
the new graving dock of the London and South-Western 
Railway Company at Southampton open, and the south 
of England will find itself in possession of one of the 
largest docks of the kind in Europe and in the world. 
Its construction is but an item in the whole programme 
of progress which the railway company has prepared for 
Southampton, and whilst the visitor cannot fail to be 
impressed by its size, it is only by inspecting the whole 


| 
tentions cannot be gainsaid ; the prosperity of Southamp- 
ton is reinforced by every stroke of work done in the 
improvement of its docks. One thing, however, remains | 
to be done. It is to increase the speed of the boat trains | 
to London. It is known that itis within the bounds of 
possibility to deposit passengers at Waterloo well within 
two hours of the time their ship comes to rest at the | 
quay. That it is not done is because it is believed that 
it would not pay. May we suggest to this enterprising 
company that it tries it for a season; that is the only 
method of learning whether it will pay or not. 


the more interesting features of its construction :— 
Feet. 
Length from point of sill to dock head 
Langth occupied by keel blocks ..._ .. 
Width of entrance... ... .., 
Width of dock at floor level ... 
Width of dock at cope level ... 
Depth of dock from cope to floor aes 
Depth of water over sill at H.W.O S. t. 
Depth of water over sil lat H.W.N.T.  ... 0. 291 
\* Depth of water over keel blocks.‘6in. more than over sill © 


The length inside the gates is 860ft., so’ that not only 
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FIFTY-TON ELECTRIC CRANE 


system of quays and docks that the full extent of the 
indebtedness of the great southern port to the London 
and South-Western Railway is fully realised. The com- 
pany contends that harbours on the English Channel are 
admirably situated in every respect for the oversea passen- 
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The new graving dock occupies a site which is locally 
known as ‘“ Mudlands,” a name which described it 
accurately before if was acquired, in 1892, by the railway 
company, which immediately set about reclaiming it, and 
it is now a valuable part of the dock estate. The estuary 





THE FINISHED DOCK 


may the largest vessels yet projected—the new Cunarders 
—be accommodated with ease, but there is provision for 
the still further enlargement of ships which is antici- 
pated. The materials used in the construction are Vort- 
land cement concrete made with gravel dredged from 
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“THe Encincer” 


ger traffic and for much merchandise as well, and that the 
comparative proximity of Southampton to the metropolis 


gives it a natura] superiority over other ports which only | 
needs development to place itin the highest position among | 


the shipping centres of Northern Europe. These con- 


A 


HYDRAULIC GATE ENGINE 


| of the river Test runs beside this reclaimed land, and has 
| been dredged to the depth of 30ft. at the lowest water, so | 


that the largest ships may ascend it at all times and | 
enter the dock directly. The dimensions of the dock are | 
given below, and a cross section of it on page 337 shows 


Brackets on gates supplied 
by Head Wrightson & C? 


Section AA 
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Swain Sc. 


Southampton water, and granite from the Shap quarries 
which is used for the quoins. No less than 266,200 cubic 
yards of material had to be excavated, and 133,000 cubic 
yards of concrete have been employed in the walls and 
floor. The walls are 22ft. 6in. thick at the bottom, 











THE ENGINEER 


387 





Ocr. 20, 1905 





_— 
—_— 


stepped to 


hi 1 
the timber slides are four in number. 


The gates were made by Head, (Wrightson and Co, 


Dia of Piston = 1/0" 
Dia of Piston-rod=3% (over covering) 
Stroke of Piston-8' /" 









































3ft. at the top, and the floor is 16ft. thick. 
There are seven altars, each 2ft. Gin. wide by 2ft. 9in. 
h, to which access is given by eight flights of stairs ; 


| | 
| speed of 140 revolutions per minute. The dock floor is | 


| 87ft. below high-water mark. The cylinders of the 
engines are 29in., the stroke 18in., the pressure 150 Ib. 
The pump discs are 7ft. 6in. diameter. The point of 
cut-off is ‘6 of the stroke. There is also a sinaller pump 
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SLUICE OPERATING GFAR 


They are of steel, faced with greenheart on the bearing 
faces. Each leaf weighs 200 tons, and is swung by 
hydraulic machinery constructed at Newcastle by Sir 
William Armstrong, Whitworth and Co., Limited, through 
whose courtesy we are enabled to give drawings of this 
apparatus, as well as of the sluice gear, which was made 
also by them. 

The hydraulic machinery for opening and closing the 
gates is of the direct-acting pattern, consisting of a 
hydraulic cylinder with piston and rod fixed in the 
masonry and attached to the gate by a connecting-rod 
with gimball joints at both its ends, so as to give freedom 
in all directions. The gates are moved to and fro by 
admitting pressure water to one side or other of the 
piston, the distribution of the water being effected by a 
valve under the quay, near the cylinder, actuated by a 
hand lever standing above the quay. The cylinder is 
13in. in diameter, with a stroke of 17ft. 8in. The filling of 
the dock is effected through two culverts, one on each 
side of the entrfince, each 7{t. Gin. high and 4ft. 6in. wide. 
These culverts are fitted with hydraulic sluice machines 
working in shafts in the masonry for controlling the 
water, the machines having greenheart paddles connected 
by spear rods with a crosshead working in the upper 
part of the shaft, motion being given to the crosshead by 
the piston-rod of a hydraulic cylinder fixed vertically 
below it, this cylinder being fitted with a piston, the 
admission of pressure water to the upper or lower side 
of which gives motion to the paddle, the distribution of 
the water being effected by a valve placed at the top of 
the shaft actuated by a hand lever. The sluices are 
fitted with indicators to show their position with regard 
to the culvert. The sluice cylinders are 10in. diameter 
and 8ft, lin. stroke. 

The dock when full contains 85,000 tons of water, and 
can be emptied in 24 hours. The pumping machinery 
was supplied by Gwynnes, Limited, and consists of two | 
vertical two-cylinder engines driving centrifugal pumps 
with 48in, delivery branches. Each pump can deliver, as 
@N average, about 275 tons of water per minute, ata 


for draining the dock, by the same makers. It isa 
direct-acting twin-series centrifugal, delivering about 
2500 gallons per minute from the dock bottom. These 
engines exhaust into a condenser built by the railway 
company, and provided with an Edwards steam air 









APumping Engine V7 
House 





been made. A view of the engine-room containing this 
machinery is given above. The overhead traveller is 
capable of lifting 10 tons, which weight is exceeded by 
no single part of the machinery. 

Steam for these engines is supplied by six locomotive- 
type boilers, built at the Nine Elms works, and each pro- 

| vided with 112 Drummond tubes in the fire-box. The prin- 

cipal dimensions are :—Length, 19ft.; diameter, 5ft. 4in. 
Heating surface: fire-box tubes, 336 square feet; smoke 
tubes, 165 in number, 917 square feet; fire-box, 1&3 
square feet; making a total of 1436 square feet. The 
main steam pipes are l6in. diameter; they are built of 
mild steel with cast iron junctions, and both they and their 
various branches are carried in visible and easily accessible 
positions. 

These boilers supply steam also for the electric plant 
where current is generated for the lighting of the docks 
and for some power purposes. The engines are of the 
high-speed enclosed type, having one high-pressure 
cylinder between two low-pressure cylinders. They were 
designed by Mr. Drummond and built at Nine Elms, and 
have an indescribable air of locomotiveness about them. 
They have forced lubrication to the main bearings, and 
circulated lubrication to all the pins. They work excel- 
lently. The high-pressure cylinder is 10in. diameter, the 
low-pressures 14in. each; the stroke is 10in., and the 
indicated horse-power 130 at 350 revolutions. These 
engines are coupled direct to shunt-wound dynamos by 
the British Westinghouse Company. There are six com- 
plete sets of this kind. A balancer by Siemens is also 
included. The switchboard was made by the company’s 
own staff, and consists of twenty-one complete panels 
made up of sixty-three black polished slates. On it are 
mounted forty-eight switches of different sorts, including 
eighteen circuit-breakers automatically worked, and 
about forty meters, including two watt hour meters for 
measuring the total current output of the machinery in 
Board of Trade units. The board is mounted complete 
on ateak platform at about 8ft. from the floor, thus giving 
the attendant a complete view of the whole of the plant 
in his charge. 

Several views of the dock taken during construction 
will be found in a Supplement, and a picture of it when 
complete appears above. It is provided with an electric 
crane of magnificent proportions built by Stothert and 
Pitt. This crane has a reach of 87ft.,and will lift 50 tons 
at that radius. It runs on the east wall of the dock, but 
its jib will reach many feet beyond the centre Jine, so 
that it may be used for unshipping twin propellers or on 
other work on the far side of a vessel. It weighs no less 
than 300 tons, and travels upon twenty wheels. 

The dock was designed by Mr. W. R. Galbraith, who 
has kindly consented to the publication of certain details 
here given, and the contract for the work was let to 
Messrs. John Aird and Co. early in 1900. The burden of 
the work has fallen upon Mr. F. E. Wentworth-Sheilds, 
who has been resident engineer for Mr. Galbraith 
throughout, and on Mr. J. W. Landrey, who has repre- 
sented the contractors. The mechanical engineering has 
been in the hands of Mr. Dugald Drummond, and has 
been carried out by Mr. Key, his assistant at South- 
ampton. 

In building the dock—the sixth provided at Southamp- 
ton—the South-Western Company decided that the 
western wing wall, facing the river Test, should be pro- 
longed in a north-westerly direction, so as to form a new 
quay for vessels of lighter draught than those regularly 
seen at the Prince of Wales, South, and Test Quays, 
where, at low water of spring tides, there is a minimum 
depth ranging from 28ft. to 32ft. A berth 480ft. long will 
thus be added to the quay space available, and the water 
alongside will be dredged to give a floatation depth of 
18ft., which is sufficient for many of the vessels trading 
to the port. The greater part of this work is already 
complete. 

In conclusion, it may be interesting to recall the 
dimensions of the few other great docks which exist. 
The largest of these is the Canada graving dock at Liver- 
pool, which has an extreme length of 925ft. 6in., with an 
entrance 94ft. wide and a depth of water of 32ft. at high 
water spring tide. The bottom is 94ft. wide and the top 
124ft. Three 5lin. centrifugals are used to empty 
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SECTION OF NEW GRAVING DOCK 


pump, with an 18in. bucket and a 10in. stroke. The 
condenser is a mild steel barrel, with two tube plates | 
12ft. apart, containing three nests of tubes, containing 
632, 641, and 504 tubes in the top, centre, and bottom | 
groups respectively. The total cooling surface is 4176 | 
square feet. The circulating water is provided by the | 
small drainage pump, to which reference has already 


it, and it can be pumped out in one hour and a-half. 
The next largest is the Glasgow Graving Dock, which 


| has a length inside the caisson of 880ft., a width of 


Slft. Sin. at the bottom, and 115ft. at the coping. It is 
emptied in 1 hour and 40 minutes by two 60in. centri- 
fugal pumps. At Bremerhaven there is the Kaiser 
Graving Dock, which has a length inside the caisson of 
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Hastines Ecectric TRaMwayYs,—In our last isssue, in describing 
the apparatus employed for purifying the condensed water at tho 
power station for the Hastings electric tramways, we stated that 
the filter used was of the Wilson automatic self-cleansing type, as 


about 740ft., it is emptied in two and a-half hours by two | weeks before it is tipped, and this feat will be performed by 
49in. pumps. On the Thames there is the curious | jacking-up timbers at the base of the trestle. When it makes 
arrangement ofa group of docks at Tilbury whereby a | the tumble, it is expected to fall slightly up stream. The 


: | illustration shows how close the site of the work is to the 
length of SYGH. & secured. Horseshoe Fall, but it may be said that the column, when 


These are the only docks | 
which exceed or approach the Southampton dock in size, ' 














PUMPING ENGINE HOUSE 


and the latter, it may be remarked, is so situated that it | 


may, if ever necessity demands, be increased up to 
1000ft. long. 








A CURIOUS CONCRETE DAM. 


From time to time the City of Niagara Falls, Ontario, and 
the Niagara Falls Park and River Railway Company have 
made complaint to the Commissioners of Victoria Park, on 
the Canadian side at Niagara Falls, that the water at the 
joint intake had been lowered by works of construction for 
power development. Each winter the city mentioned has 
suffered considerably for want of water, due to ice and other 
troubles. Because of these facts, the Commissioners of 
Victoria Park decided they would endeavour to grant a 
measure of relief, not admitting, however, that the com- 
plainants had proved their case. 

In conformity with this decision, and following the advice 
of Mr. Isham Randolph, consulting engineer of the Chicago 











prostrate, is not expected to change the flow of the fall at 
that point. When the column is prostrate, it will be 20in. 
above the ground level, and for this reason an opening will be 
left between the end of the dam and the edge of the river to 
carry away any ice that may be flooded down stream in front 
of the intake. 








DOCKYARD NOTES. 


THE French cruiser Condé is to replace the Desaix in the 
French Mediterranean Fleet. The new Jules Ferry will 
presently take the place of the Aube in the Northern 
Squadron—the entente cordiale fleet—and replace the Kléber 
in the Mediterranean. 


Tue Leon Gambetta is being what in the British Navy 
they now call ‘‘ Renowned’’ at Brest, in order to serve as 
yacht to President Loubet for an entente at Lisbon. 


Ten of the Guyot boilers for the new French cruiser 
Michelet have been put into position at Lorient. The Guyot 
is a small-tube type of boiler. Engineers in the French 
navy are generally in favour of large tube boilers for large 
ships, but the Guyot appealed to M. Pelletan, and was selected 
by him for his own specially re-designed cruiser Michelet. 


THE Powerful and Terrible are now both in full commission, 
the former having just left for the Australian station, and the 
latter being away on the Prince of Wales’s Indian trip. The 
career of both is being watched with very great interest by 
naval engineers. They were the first large British ships to 
be fitted with Bellevilles, and have the old type without 
economisers, which are supposed to be extravagant with coal. 
Some time ago, it will be remembered, the Terrible made a 
remarkable trip to China and back, in which she burned less 
coal than a few years before she had consumed on the single 
journey out. She then had as chief the engineer officer who 
was first appointed to the Sharpshooter when she was fitted 
as an experimental Belleville ship. She has now gone out 
with a chief engineer of less special experience, and the results 
are being closely watched in order to determine the relative 
values of the two factors of personal element and boiler 
efficiency. The Powerful’s consumption is also to be noted 
with specia! care, and the figures, whatever they may be, 
will be of very considerable interest. 


Coat consumption is indeed very much to the fore just at 
present. A new Admiralty order has directed that records 
are to be kept of the consumption at all horse-powers in all 


| ships, and when sufficient data are collected averages are to 


| be struck as to the actual radii of our warships. 


A CURIOUS DAM 


Drainage Canal, who has on several occasions acted as con- 
sulting engineer for the Park Commissioners, they have 
taken an unusual manner to effect the desired end. For this 
purpose they have had constructed a concrete column, which | 
it is proposed to tip over into the river, to form a prostrate 
column, and thereby designed to raise the water-level at the 
intake considerably. This column is 50ft. high, and stands 
on a trestle 20ft. high above the ground level. It is 7ft. 4in. | 
wide, and is made of a concrete mixture, the proportions of 
which are one, three, five. Its approximate weight is 200 | 
tons, and it stands about 600ft. back from the edge of the | 
famous Horseshoe Fall. It is reinforced by a very heavy chain | 
that runs through its centre, the chain weighing about 800 Ib. | 
About every 8ft. there is a wooden wedge that runs half-way | 
through the concrete mass. At the outer edge these wedges | 
are about 12in. thick, but they taper to 6in. at the centre. 
The purpose of these wedges is to break the mass or column, | 
when it is tipped, into eight sections, but they will be held 
together by the chain, while not interfering with their con- | 
forming to a considerable extent to the river bottom. 
The concrete column will be allowed to set for several 


Ships that 
for any cause are ‘‘ coal-eaters ’’ will be black listed, and, so 
it is stated, courts of inquiry will sit upon such in order to 
ascertain whether the chief engineer is to blame or the 
particular boilers that may be under his charge. 


CoMMERCIALLY this seems a good deal of cry about a small 
amount of wool, because the extra cost of a few more tons of 
coal is a mere bagatelle. Strategically, however, the matter 
has another aspect, as sea-keeping is of prime importance, 


TweELvE hours a day of work is now being put into the 
Dreadnought, and this, save for a half-hour’s stand-by for 
dinner, iscontinuous. One of the workmen is reported to 
have said that there are somany inspectors that it is impos- 
sible to stand easy during any period of the working hours. 
Some smart agitator ought to find a grievance here. 








Tue Russian icebreaker Ermack, which has been 
brought to the Tyne for repairs, has been safely docked at 
Hebburn. This vessel sustained damage by running aground 
whilst convoying a number of vessels in the White Sea to the river 
Yenesei. The length over all of the Ermack is 320ft., her breadth 
no less than 72ft., and her displacement is 7000 tons, 





supplied and made by Messrs. Masson, Scott and Co. We should 
have said that the filter was made and erected to the order of 
Messrs. Davies-Perrett, Limited, by Wilskemp, Limited, of 
Wandsworth. 


THE Don VaLLey Waterworks.—Mr. M. K. North, Local 
Government Board Inspector, held an inquiry at Sheffield on tho 
13th inst. respecting proposals submitted by the City Council for 
providing re-housing accommodation for several occupants of 
cottages in the parish of Ecclesfield, acquired under the Sheffie}q 
Corporation Act of 1896, for the a of the Little Don Valley 
water scheme. Mr. W. E. Hart, Deputy Town Clerk, stated 
that, of the sixteen houses to be demolished, a number wer 
below high-water mark, and contended that, under all the circu, 
stances, the Water Committee felt there was no need to provide 
any fresh housing accommodation, but as the Act necessitated 
the provision of a scheme, they urged that four houses would jis 
sufficient. The Wortley Council, who are the rural authority, 
intimated that they would be satisfied with eight houses. Tho 
inspector, who visited the iocality, will report to the Local Govern 
ment Board 

GLASGOW AND WEST OF SCOTLAND FOREMEN ENGINEERS 4\)) 
IRONWORKERS’ ASSOCIATION.—The opening meeting of the eighth 
session of this body was held in the rooms of the Institution of 
Engineers and Shipbuilders, Bath-street, Glasgow, on the evening 
of the 14th inst., when an interesting address was given by tlie 

resident, Mr, John Hamilton, The meetings are held at monthly 
intervals, and amongst the papers to be delivered are :—‘ The 
Manufacture and Practical Use of High-speed Tool Steel,” by Mr. 
J. M. Gledhill ; ‘*On Lubrication,” by Mr. Archibald Cree ; “ (j) 
Motor Launches,” by Mr. John W. Sothern; and ‘ Producer (ias 
Plant,” by Mr. Fred. J. Rowan. The object of this Association js 
to bring together those engaged in the direction and superintend- 
ence of engineering works for better acquaintance, and promoting 
exchange of opinions on interesting questions constantly arising 
from the process of mechanical trades, for bringing under notice 
subjects or inventions which, from their novelty or usefulness, may 
be worthy of study. The Association essays to assist its members 
in creditably filling the important posts confided to them. 


THE MILAN Exurition, 1906.—We have been requested by Mr. 
Arthur Serena, Hon. Executive Commissioner for Great Britain at 
the Milan Exhibition of 1906, to state that H.M. the King of Italy 
will offer prizes to the extent of £1600 to exhibitors. This amount 
will be divided as follows:—(1) A prize of £200 for automatic 
safety couplings for railway rolling stock. (2) A prize of £200 for 
the best method of testing high voltage electric currents without 
danger to the operator. (3) A prize of £400 for the best and most 
original exhibit of machinery or manufacturing process. (4) A 
prize of £200 for the best established method of distributing 
healthy and pure milk in centres of population. (5) A prize of 
£400 for the best type of popular dwelling adapted to the climate 
of Northern Italy. (6) A prize of £200 for motor boats. In 
addition to the foregoing there will be given a national prize of 
£200 to the public institution or private society which, during the 
last ten years, has been most successful in the work of reclaiming 
waste lands in mountainous districts, and in the improvements of 
pasturage, 

MANCHESTER'S GREAT OpPpoRTUNITY.—Sir William Bailey con- 
cluded his presidential address to the Manchester Literary and 
Philosophical Society on Tuesday evening with the following 
words:—The site of the old infirmary has been called Man- 
chester’s great opportunity. It is known to some of us that 
members of the Manchester City Council are considering how this 
fine site may be used. We have confidence that an institution 
will ba erected worthy of the birthplace of free municipal 
libraries, and that literature, art, and science will be recognised 
in a good, broad, generous, and artistic manner. Some of us are 
not without hope that space will be found in this institution for a 
Hall of Fame. There are many such on the Continent, and one 
especially I have in my mind, at Munich, in which may be placed 
portraits and sculptures that will cause us to hold in perpetual 
remembrance the names and services of the illustrious benefactors, 
inventors, and pious founders of this great County of Lancaster, 
whose work, a perpetual endowment, is in the class-books of the 
schools of the world, where chemistry, electricity, and engineering 
science are taught. Such a shrine would exalt the self-respect of 
every thoughtful citizen, and be an inspiration to the imagination 
of every student, for, in the topographical distribution of men of 
genius, this county has a rich record of inventors, discoverers, 
poets, and painters, and moulders of the mind of man. 


“4 noble company, the flower of men, 
To serve as model for a mighty world. 


Tue Giascow TECHNICAL COLLEGE Screntiric Socirty.—The 
opening meeting of the fourteenth session of this body will be held 
in the new buildings of the Technical College, George-street. 
Glasgow, on the evening of Saturday, 21st inst. Mr. Henry Dyer, 
D.Se., C.E , will deliver a lecture on ‘‘ The Training and Work of 
Engineers in some of their Wider Aspects.” At the subsecuent 
meetings, held on Saturday evenings at about fortnightly intervals, 
the following papers will be delivered and discussed :—‘‘ Electric 
Power Plant Design,” by Mr. Philip D. lonides, A.M.I.E.E.; 
‘‘The Commercial Efficiency of Prime Movers,” by Mr. A. Marshall 
Downie, B.Sc., A.M. Inst. C.E ; ‘‘Metallography,” by Mr. James 
Muir, B.Sc., M.A.; ‘‘The Economy of Power Production—Rela 
tive Merits of Gas and Steam Engines for various Purposes,” by 
Mr. William D, Hamilton, consulting engineer for the Glasgow 
South Side sewage works ; ‘‘Deep Mine Pumping,” by Mr. Jobn 
Hogg; ‘‘ Cylinder Ratios,” by Mr. James Andrews, M.I.N.A.; 
‘‘Tool-room Organisation and Practice,” by Mr. (ieorge Blair, 
BSec., M.A. Inst. C.E.; ‘“‘The Inglis Patent Boiler,” by Mr. 
Gardiner Inglis; ‘‘ Portable Electric Tools and their oye 
to Industrial Purposes,” by Mr. Andrew Stewart, A.M.I.8.E.; and 
‘‘ Metals used for Bearings of Shafting and Lubrication of same,” 
by Mr. James Murdoch. The fourteeth anniversary dinner of the 
society will be held on the 9th December, and the annual general 
meeting on the 31st March, 1906. 


THE GRIMSBY INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
On Friday last the members of the Grimsby Institution of Engi- 
neers and Shipbuilders journeyed to Lincoln to inspect the works 
of Messrs. Ruston, Proctor and Co., Limited. The party, which 
numbered nearly seventy, were first driven from the station to the 
cathedral. After listening to an organ recital, and inspecting the 
building, the party then drove direct to the works, where they 
were received by Mr. A. Bornemann, managing director, and Mr. 
F, H. Livens, director and engineer. Mr. A. Bornemann welcomed 
the guests, and in a short speech gave a brief history of the works. 
He stated that they were established in 1840, and had gradually 
grown until the firm now had three large works—the Sheaf Iron- 
works, the wood works, and the new boiler works, the three cover- 
ing an area of 31 acres, and giving employment to 2928 people. 
Some interesting figures were given regarding the annual output. 
This was given as amounting to 1400 engines, 1050 boilers, and 
1200 machines. The party first inspected the Sheaf Ironworks, 
where the portable and traction engines are constructed, also 
stationary engines, steam navvies, mining machinery, centrifugal 
pumps, and other classes of machinery. The moulding shops and 
foundries were also inspected, The smiths’ shop, light machine 
tool shop, and the turnery were visited. A short drive brought the 
members to the wood works. Here they had an opportunity of 
examining the latest types of thrashing machines, maize huskers 
and shellers, straw elevators, and all classes of agricultural 
machinery. Finally, the new boiler shop was inspected, 
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DREIGN AGENTS FOR SALE OF THE ENGINEER. 


WSTRIA.—F. A. Brocxuacs, 7 Kump/gasse, Vienna, 

1 [NA.—KELLY AND Waxsn, Liurrep, Shanghai and Hong Kong. 
ANOE.—Boyvgeav AND Cunvitier, Rue dela Banque, Paris. 
RMANY.—ASHER AND Co., 18, Unter den Linden, Berlin, 

F, A. Brooxaavs, Leipsic ; A. TWRITMEYER, Leipsic. 

pIA.—A. J. CoMBRIDGE anv Co., Railway Bookstalls, Bombay. 

|ALY.—LOESCHER AND Co., 807, Corso, Rome ; Bocca Fuunss, Turin. 
PAN.—KELLY AND WALsH, LrairEp, Yokohama. 7 

z. P. Manuva anp Oo., 14, Nihonbashé Tori , Tokyo. 
ygs1A.—C. RICKER, 14, Nevsky Prospect, 8t. Petersburg. 
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REPLIES. 


A. E. C.—Gas turbines are not yet on the market. 

A. G.—See a volume entitled ‘ Producer Gas,” by Sexton, publixhed by 
The Scientific Publissing Company, Manchester. 

W. C. H. (Sutton).— You will find an engine of the kind described in the 
South Kensington Muscum, Mechanical Engineering Section. The 
same root idea has been employed many times by various inventors. 

E. D. (Blackburn).—There is only one formula for removing hard scale- 
It is chipping. There are several devic:s for scraping or chipping it 
off by power, rotating knives for running down inside pipes, and 
80 On. 
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TRAFALGAR, 


To-morrow will be the anniversary of that sea 
fight which, in the national importance of its results, 
was the greatest of the many great sea battles won 
by this country. The story of Nelson and Trafalgar 
has been told a thousand times. It is immortal; 
and yet, outside the pages of a few books, the 
whole tale, to the bitter, glorious end, cannot be 
found. With Nelson’s death the curtain has been 
suffered to drop. The destruction of Napoleon’s 
sea power was so complete, so overwhelming, so 
lasting in its effects, that it seemed as though 
nothing more remained to be said. No one counted 
the cost—that was all summed up in the hero’s 
death. Yet this was not the whole truth, and at 
least one great lesson may be drawn for our future 
guidance to all time. It is true that Nelson and his 
great captains destroyed the French and Spanish 
fleet; but the British fleet was almost equally 
undone. The gale which followed the battle made 
havoc of ships dismasted and shattered, unable to 
anchor because they had lost all riding gear. Of all 
our prizes scarcely one remained to be added to the 
British Navy. The Victory herself was towed with 
difficulty to Gibraltar. If Napoleon had possessed 
a second fleet the whole course of events might 
have been changed, and Trafalgar fought in vain. 
We see here not only the need for a fleet, but the 
reason why any nation pretending to sea power 
should have more than one. We are told that 
Japan had but one, and that, according to modern 
standards, a fleet of comparatively moderate power, 
yet sufficient for the purposes of a great war. The 
statement is futile. Should England have to fight, 
it will be with a navy out of all comparison better 
than that of Russia in the past. To be forewarned 
is to be forearmed. Even from the Trafalgar of a 
hundred years ago not a little is to be learned. 

There was much of the wonderful about the 
naval deeds of our forefathers. Contrast the crews 
of modern navies with those on whom Nelson had 
to rely. In 1805 the press gang was at work; our 
gaols were emptied. Men must be had at any cost. 
See how those men behaved when the time came. 
What a wonderful change was wrought in them by 
the sea. Whence came that lust for fighting which 
made them unconquerable? The line-of-battle- 
ship was in effect a floating wooden battery. 
Very shortly after close action had been formed 
she became unmanageable because of the loss of 
sails and spars and masts. The fighting was 
latterly hand to hand, the most destructive of 
all fighting. The carronade has been called 
&@ popgun; but a 321b. gun, loaded with a 
round shot, and a canvas bag with 500 musket balls 
in it, fired at a range of a few feet, could not be 
regarded as a popgun by those in front of it. 
When the Victory passed under the stern of the 
Bucentaure she fired her entire broadside of fifty 
guns, as they came to bear, through the admiral’s 





cabin, and that single discharge killed and wounded 
400 men, and dismounted twenty guns. For a 
vivid picture of the scene between decks, our readers 
cannot do better than consult THE EnainEeER for 
May 1st, 1891. There is no parallel, nothing at all 
approaching such destruction wrought in so short a 
time in a modern sea fight by gun fire. A modern 
rifle will kill a man a mile away; but a blunderbus 
may dispose of ten times as many at arange of fifty 
yards, and in a very exact sense Nelson’s battles were 
fought with blunderbuses and not with rifles. So 
far as the power of working destruction is con- 
cerned, the great difference between the modern 
ship and its predecessors is range, but to imagine 
that there is more risk run in the present day than 
in the past, or that more courage is required, is to 
form an entire:y erroneous view of the facts. We 
have before us a series of Japanese photographs 
which illustrate the condition of various Russian 
ships after Admiral Togo had finished with them. 
The destruction wrought was tremendous—almost 
inconceivable in some respects. It was also 
accomplished at three or four times the maximum 
range of Nelson’s guns. There were no photo- 
graphs at Trafalgar. We venture to think, that 
had there been, the results of their labours would 
have been as impressive. 

In the present day we rejoice to say that the 
glory with which Nelson and his men invested the 
British flag is not permitted to blind our eyes to 
the achievement of Villeneuve and his crews. 
Frenchmen and Spaniards alike fought at Trafalgar 
with a bravery worthy of all praise; and it is well 
to keep in mind that not France was beaten on 
October 21st, 1805, but Napoleon Buonaparte. 


THE COST OF MECHANISM. 


A CORRESPONDENT signing himself ‘“ Draughts- 
man” asked recently how the student or junior 
draughtsman is to acquire a knowledge of the cost 
of work, seeing that employers not only are as a 
rule silent on the subject, but even stand in the 
way, and prevent young men in their offices from 
obtaining catalogues and prices. We venture to 
hope, we even dare to say, that a narrow policy of 
this kind is the exception rather than the rule. But 
“ Draughtsman’’ appears to have in some degree 
missed the point of what we have said on the 
subject, and it is worth while to set him right. 

We shall not again insist on the value of a train- 
ing which combines engineering theory and com- 
mercial practice. We do not think that any of our 
readers, at all events, will dispute the proposition 
that a man who has had such a training is worth 
more than a man who has‘ not. The question just 
now presented for consideration is not the value of 
this training, but how to get it. If ‘“ Draughts- 
man” has kept his eyes open he knows that a clear 
understanding of what work does cost, what it 
ought to cost, and the price ultimately paid for it, 
is possessed by not a few engineers, young and old. 
If knowledge of this kind were not available, then 
it would be impossible to carry on mechanical 
engineering with success. How has the knowledge 
found its way into the brains of those who possess 
it? This is ‘he question for those who do not; and 
the answer is simply that they seek after it until 
they find it. It is not at all necessary at first that 
a young draughtsman should know even approxi- 
mately the cost of any piece of mechanism in terms 
of money. But it is essential that he should under- 
stand that there are always two ways at least of 
getting at a predicated result, one of which must 
cost more than the other. Let us say, for example, 
that castings have to be made for a planing ma- 
chine. These may be so designed that the patterns 
will be expensive; the moulding difficult and tedious; 
and the chances of “ wasters” augmented. Or, on 
the other hand, the design may be simple; the 
patterns cheap; the work of moulding easy; and 
the chances of failure in the foundry very small. 
Now when completed the result is the same. But, 
on the one hand, we have incompetent, and, on the 
other, competent designing; and all the time nothing 
has been said, or need be said, about the actual cost 
of either wages or materials, or about the price 
obtained for the finished machine. If an employer 
were silly enough to try to keep costs a dead secret, 
he could not by any conceivable means prevent an 
observant man with a head on his shoulders, from 
seeing that one of these frames must cost more than 
the other, and that without being in the least degree 
better. What we have said of comparatively large 
things applies yet more forcibly to things which are 
small. Some draughtsmen will reduce the cost of 
moulding, forging, and machining to half what 
others deem necessary. The one man has a proper 
understanding of the commercial element, and the 
other has not. We trust that we have made our- 
selves understood. The first fact to be absorbed 
by the young engineer is that there are always two 
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or three or half a dozen ways of making a machine 
or part of a machine, some one of which will be 
cheaper than any other. The whole practice of 
modern successful mechanical engineering is based 
on this principle. Machine tools are employed in all 
manner of ways, simply because they are cheaper 
to use and more expeditious than hand labour. To 
reduce the quantity of work to be done by the 
machine tool is only to go one step further. 

In all this there is absolutely nothing that the 
apprentice, or the student, or the improver cannot 
pick up so long as he is engaged in works where 
things are made for sale. But a young man with 
his heart in his profession can do much more. Our 
experience is that foremen, sub-foremen, and lead- 
ing bands will always give information if they are 
asked for it in the right way at the right time. 
Then how much can be picked up by those who 
keep their eyes open. A man passes a crank lathe 
four times a day going to and coming from his own 
work. He sees a start being made one morning on 
a shaft. He finds that two days later tne shaft is 
being taken out. Surely he cannot have the least 
difficulty in knowing within a couple of hours or so 
how long the machining of this crank occupied. 
Unfortunately, scores of pupi!s go through the shops 
and never dream of trying to find out how many 
hours are required to turn a crank shaft. As fore- 
men and managers must be had, promotion takes 
place, and it is certain that in the main the man 
who deserve promotion gets it. Of course, there are 
exceptions—that goes without saying. By degrees 
the merits of the man who can turn out work 
cheaply are realised. He is found out in the draw- 
ing office ; he will be discovered in the shops, and he 
will get employment when others will not. 

We believe it is necessary that we should say 
here very emphatically that when we speak of cheap 
work we speak of nothing but that which is at the 
sime time good. There is so-called cheap work 
which to the producer—we say nothing of the pur- 
chaser—must be enormously costly, seeing that he 
may pay away his reputation for it. It is abso- 
lutely true that the very best work is not infre- 
quently the cheapest. Take, for example, minute 
accuracy ; when that is secured the cost of erecting 
machinery is reduced toa minimum. It costs less 
to turn up a crank shaft and to bore a fly-wheel to 
fit, so that the wheel can be forced on tight enough 
by hydraulic pressure to need no key, than it does 
to have a loose fit, one or two heavy keys and key 
ways, and much filing and fitting to get things 
right. Not many months have elapsed since we 
published a series of articles on the mistakes 
made in the .designs of bridges and_ roofs. 
These, it was shown, led to quite unneces- 
sary expenditure, giving results no better than 
those which might have been obtained for far less 
money by paying attention to a few very simple and 
apparently obvious considerations. These articles, 
mutatis mutandis, will apply just as well to 
mechanism of all kinds as to girders or roof trusses ; 
and the clever, observant man will find when once 
he begins to think, that there are almost endless 
ways in which while excellence is in no way sacri- 
ficed, cost is kept down. A casting may be so 
designed that one fixing on a planing machine will 
suffice, or that it may have to be reset half a dozen 
times ; four gun-metal bushes may be required when 
by a little scheming two would have done; and soon. 

Ultimately, an engineer who arrives near perfec- 
tion by the aid of common sense, a keen perception 
of surroundings, and a competent appreciation of 
what can and cannot be done in the shops which 
he controls, becomes simply invaluable. It is true 
that the number of such men must be limited; but 
there is absolutely no reason why any and every 
engineering student should not try to be one of the 
few. The paramount mistake made by pupils—and, 
indeed, by men long out of their pupilage—is that 
they go through life with their eyes shut. They do 
not know why anything is what it is or why it is, 
nor do they wish to know. These are the passive 
men whoare like jugs—information must be poured 
into them. The engineer who has his heart in his 
work is like a sponge—he absorbs information at 
every pore. Those of our readers who can take to 
heart the lesson that there are a cheap and a dear 
way of making every portion of any given combina- 
tion of mechanism, will not be long, we think, in 
finding out what the actual cost in money is. But 
pupils in the primary stage of their shop experience 
need not trouble their heads about catalogues, and 
price lists, and trade circulars, and discounts. It 
is quite enough for them to know, and to keep always 
in mind, that there is more than one way of making 


to the question of granting financial assistance for 
the establishment of new shipping lines, and also 
that the South African governments should legislate 
so as to prohibit rebates and discrimination between 
shippers on certain lines set forth in detail. 


lined that the conference will open in London next 
month. 
service is concerned, it is alleged that, owing to 
competition among the British companies them- 
selves, merchandise is transported from the American 
port to South Africa at from 10s. to 30s. per ton 
less than is charged on tLe conveyance of similar 
goods from the United Kingdom, and this position 
of affairs is aggravated by the charge that even 
British merchants find it advantageous to buy in 
New York for shipment to South Africa. 
case of Germany the British shipping companies 
are exonerated from blame for the preferential treat- 
ment enjoyed by exporters on State railways and 
Government subsidised steamers which journey 
round the entire African continent. 
time the Teutonic system of charging on a ton 
weight basis instead of on a ton measurement 
system is necessarily largely in favour of the former 
in regard to light goods of bulky dimensions when 
packed for shipment. 
evidence before the Merchandise Marks Committee, 
the economy realised on the former basis was 15s. 
per ton, a second instance revealed a saving of 
19s. 5d. per ton, and a third case showed a saving 
of 23s. 9d. per ton as compared with the charges 
according to English measurement. 


been stronger than in the United Kingdom in 
regard to the alleged preferential treatment to 
foreign trade, it seems only right and proper that 
the views of the London Merchants’ Committee and 
of the shippers here should now be heard, seeing 
that South Africa has already expressed itself on 
the subject. 
will not overlook either this question or the case of 
the shipping companies. 


of considering the question of freight rates to South 
Africa is a welcome reminder that this problem, 
important alike to British manufacturers and 
shippers, has not been lost sight of in official circles 
both at home and in the Colonies concerned. It 
has for several years past been complained that the 
British shipping companies engaged in the South 
African trade grant preferential treatment to manu- 
facturers and shippers in the United States, and 
the arrangements existing between the former and 
the German steamship lines are also said in- 
indirectly to favour the export trade from the latter 
country to South Africa. It is understood that 
representatives of the Governments of Cape Colony 
and Natal and of the Transvaal and Orange River 
Colonies will be present at the forthcoming confer- 
ence, when it is to be hoped the problem 
will be turned in the direction towards arriving at 
a solution that shall be satisfactory to the 
majority of the interests concerned in the matter. 
This impending conference, which has evidently 
been arranged by the Colonial-office authorities, 
forms a continuation of a former conference which 
took place at Johannesburg in October of last year. 
On that occasion the proceedings were essentially 
South African in character, whilst this year the 
colonial element will be less pronounced. 

The Johannesburg conference arrived at some 
remarkable decisions. A reference to the interim 
report—a final report has apparently not yet been 
issued—shows that resolutions were adopted 
expressing the opinion that the present rates of 
freight charged by the shipping ring from the United 
Kingdom are excessive and detrimental to the 
interests of South Africa, that the differentiation in 
rates by the ring toSouth Africa between the United 
Kingdom and America is injurious to British manu- 
facturers, and offers unfair advantages to American 
trade, and that the system of giving special contracts 
by the shipping ring is inimical to the interests of 
South Africa and disorganis:s trade, and if con- 
tinued will have far-reaching and prejudicial effects 
on the commerce of the country. Having passed 
these drastic resolutions, the conference proceeded 
to suggest that the South African governments 
should invite tenders for the conveyance of their 
own stores from the United Kingdom, and the 
settlement of passenger rates and homeward cargo ; 
and resolutions were further adopted to prevent un- 
fair competition and ensure stability of rates. In 
the event of no tenders being received, the con- 
ference decided in favour of giving consideration 


It is with resolutions of the kind above out- 


As far as the New York—South African 


In the 


At the same 


In one case, as was given in 


Although the feeling in South Africa has perhaps 


Let us hope that the Colonial-office 


Certainly the latter are 


mechanism. 


The knowledge will bear good fruit 
one day, perhaps much sooner than they anticipate. 


not making gigantic profits out of the business. 
The average dividend of the Union Castle line for 
the nine years ended with 1903 was 6 per cent., and 
that of the Clan line 7 per cent., while for 1904 the 
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comparatively moderate rates of dividend do 
absolve the interested shipping companies from rs 
charge of granting preference, whether broy hi 
about by competition or otherwise, to foreion ine 
This unfortunate contention becomes ern phasiged 
by the statement that British steamship lines ha 
extended, by reason of a freight war, the method : 
preferential treatment to shipments bet;vcen Nen 
York and Australia, and this has resulted, it jg atid 
in the loss of a large order for rails for the Railway 
Commissioners of Victoria. It would, therefor 
appear as if the freight rates paid in Great Britain 
are utilised for the promotion of foreign trag 
carried at merely nominal rates. If this is truly the 
case, it is time for the shareholders or othe; parties 
concerned to combine for the purpose of putting an 
end to a discreditable state of affairs. 


CONCENTRATION OF FIRE, 


In the indecisive battle between Sutiren gnq 
Hughes, 12th April, 1782, the French concentrated 
on and severely injured two of the English ships 
while the English fire was so distributed amongs 
tne French that, though the sum total of damage 
was about the same in both squadrons, yet the 
English were minus two ships for a long time 
while all the French were able to make good thei: 
defects at sea. This is perhaps the best historics| 
instance of the effects of what we now describe ag 
“fire control.” Something of the sort, of course 
has always been an objective, whether in thos 
innumerable battles in which one fleet concentrated 
on a portion of the other by contact, or in fights 
such as that of Round Island, where the Russians 
hardly fired a shot at anything except the Mikasa, 
and the Japanese till late in the day devoted them. 
selves to the Tsarevitch. The highest pitch was 
reached in those British peace manceuvres in which 
a flest was umpired as defeated because, when 
results were being assessed, it was found that every 
ship in the defeated squadron had during the entire 
action fired only at one and the same vessel in the 
opposing fleet—that is to say, done pretty much 
what the Russians did at Round Island. 

Here, then, we have two distinct results of the 
application of the doctrine of concentration of 
effort. Suffren by employing it secured, despite an 
indecisive action, moral and material results equal 
almost to a victory, since for over a month he had 
two units less to contend against. This incident of 
Suffren’s concentration, figuring as it does very 
largely in the pages of Captain Mahan’s “ Influence 
of Sea Power upon History,” was undoubtedly 
known to the Russian admiral Witgeft and to the 
Japanese admiral Togo. Both, no doubt, fully 
recognised how advantageous it had proved to 
Suffren, and evidently ordered a similar thing. Asa 
result, the Mikasa was very considerably knocked 
about, sustaining, in addition to other bad hits 
which reduced her gun fire, a water line penetration 
which might well have served as an excuse for her 
leaving the line, though as a matter of fact she did 
not do so. As for the rest of the Japanese fleet, it 
might, for all the real harm it sustained, never have 
been in action at all. 

Turn now to the Japanese fire. We find that it 
was directed almost solely at the Tsarevitch till 
that vessel left the line; thereafter, with the excep- 
tion of a concentration upon the Retvizan in special 
circumstances, it distributed its attentions. The 
result was that every Russian ship was more or less 
damaged. The resources of Port Arthur dockyard 
—though this, of course, is incidental—were insufii- 
cient to put these ships into fighting trim again, 
and so, though tbey sank no ships and captured 
none, the Japanese reaped a very material success. 
Of course, Port Arthur might have been a first-class 
dockyard, in which case, after some two or three 
months, the Russians might again have emerged ; 
but taking all things into ccnsideration, it seems 
apparent that a policy of general damage rather 
than an attempt to destroy one unit absolutely was 
the better one, though not the better one a century 
ago. So much have circumstances changed, owing 
to the relatively greater difficulties of repairs in 
these days of steel. We may now glance at the 
subsequent battle of Tsushima. In this, as the 
Russians do not seem to have obtained any hits 
worth mentioning, it is idle to speculate as to what 
they aimed at. We may, therefore, proceed at once 
to examine the Japanese fire system. Togo’s tactics, 
so far as the many varying accounts of the battle 
can be reconciled, appear to have been so to place 
himself across the line of Russian advance that 
Rodjestvensky’s ships received a concentrated fire in 
succession. The head of the Russian line appears 
to have been always the fatal spot, and fire was 
concentrated rather upon the spot than on any 
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individual ship. There was no selection of the 
hostile flagship, ag at Round Island. : 
The results are well known. The leading Russian 


SOUTH AFRICAN SHIPPING RATES. 


THE announcement that a colonial conference is 
to be held in London next" month for the purpose 


distribution was 5 per cent. in each case. The 
returns of the other lines do not show more than 
from 5 to 6 per cent. At the same time these 
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— 
ip, overwhelmed by concentrated fire, was 

neh to drop out of line, and the same fate 
befell the next ship to take her place, and so on. 
Rodjestvensky’s fleet was substantially annihilated 
in detail, and even had the Russians been good 
nners, it is difficult to conceive that results would 
have been materially different in a conflict that 
really worked out at a couple of big guns opposed 
to sixteen. The battle is an interesting commentary 
upon # remark made a few years ago by Admiral Sir 
John Fisher to the effect that, however all-powerful 
ood gunnery may be, it still needs a good admiral 
to place the ships so that advantage may result from 
the good gunnery. ‘Tsushima was a remarkable 
instance of this. Togo’s excellent placing of his 
ships and Rodjestvensky’s bad arrangement of the 
Russian vessels had more to do with the dramatic 
result than excellence of Japanese shooting, good 
though that seems to have been, = f 

Now, out of the battles alluded to is it possible to 
draw any deductions likely to be of future use ? 
On the whole—Yes. We can, for instance, draw 
from Round Island the lesson that too much con- 
centration may be worse than too little. Had some 
of the Russian hits on the Mikasa been on some 
other vessels the sequel might have been very 
diferent. The Mikasa was hit amidships around 
the funnel bases several times. The first hit did all 
the possible mischief, and the others were to that 
extent wasted. Similarly, the Japanese wasted 
some effort on the Tsarevitch, though later they 
repaired their original error and gave attention to 
all the Russian ships. Still, it is clear that when 
Tsushima came they bad learned an important 
lesson, and so achieved results by firing at a position 
instead of at an individual vessel. The net result 
of this is to make tactics a great deal more important 
than they have been for a long time, and also to make 
fire control particularly important. The recognition 
of this is evidenced by the increased attention now 
devoted to gunnery in our Navy, and to those “ fire 
control” stations now appearing on every mast. 
Accurate shooting is likely to be greatly assisted by 
these, but this of itself introduces a new problem. 
With masts shot away, the shooting of any modern 
warship will deteriorate very much; the masts, 
therefore, are well in the way to become special 
objects of attack. All of which goes to suggest that 
in the battle of the future fleets will manceuvre at 
long ranges seeking the “lucky shots” that bring 
down masts, after which the fleet with most masts 
left standing will be much in the same position as, 
in the old days, was the fleet with most ships in it. 


COAST EROSION. 


Tae recent storms that have done so much 
damage on the coasts of Norfolk and Suffolk once 
more enforce attention to the subject of the pro- 
tection of our coasts against further injury from the 
erosive action of the sea. It is now little more 
than a fortnight since Southwold, a small fishing 
town on the Suffolk coast, was greatly damaged by 
the heavy seas, and fears are entertained as to the 
future safety of several of the exposed buildings 
there. Here, then, is a case in which if protection 
is not soon afforded much havoc will be wrought. 
This is by no means an isolated example ; in fact, 
the whole coast from Flamborough Head to 
the Naze is being relentlessly eaten away by 
the ever-devouring action of the North Sea. 
The time is now ripe for the matter to be 
thoroughly considered by a competent body of 
experts. Whether this should be a Government 
body or a committee of engineers appointed 
by local authorities need not be discussed at the 
moment. Two courses would suggest themselves 
to a committee, however formed. These are, either 
to protect the whole coast from Flamborough Head 
to the Naze, or only to protect that portion, the 
destruction of which in time is likely to menace the 
safety of the seaside towns and villages. The 
ormer course would involve such enormous expendi- 
ture that the likelihood of its adoption is remote. 
It could only be undertaken as a great national 
Work, and the cost of carrying out even the second 
scheme would be far beyond the financial resources 
of the local authorities unaided by any grant from 
Imperial funds. Mr. Balfour, in reply to a deputa- 
tion which waited on him a short time ago with 
reference to this subject, said that no State aid 
could be given at present, nor did he hold out any 
hopes of such aid being granted in the near future ; 
but the deputation is shortly to have another inter- 
view with him, and will, it is hoped, receive if not a 
Promise of help, at least assurance that an inquiry 
shall be made into the present state of affairs. 
That a remedy should be applied, and applied 
quickly, is in little doubt, but who is to pay the 
bill ig a question not easily settled. That there 
are municipalities quite well able to pay for such 
improvements, and to profit by them, is not more 





certain than that there are others which should 
have financial assistance in some form. Whilst 
adhering to the principle that it is every man’s 
business to protect his own property, we need not 
push matters so far as to refuse to give his case 
consideration, or to afford him assistance in case 
of need. 


ACCIDENT TO A SUBMARINE, 


THERE can be no doubt that another very serious 
disaster to a submarine was but narrowly averted 
on Monday afternoon. Whilst the A4 was engaged 
in exercises in Stokes Bay, for some reason yet 
unexplained, she lost her balance either when at the 
surface or in the act of rising, and could not be 
brought back to an even keel. Water, then, it is 
reported, found its way in through the exhaust pipe 
of the petrol engine, gained access to the storage 
batteries, causing the evolution of chlorine gas, and 
producing a couple of slight explosions. The crew 
had, however, time to leave, and no one was 
injured. That the extent of the damage may be 
greater than was at first supposed is suggested by 
the fact that the little craft sank whilst being towed 
into dock. The point of interest to be observed is 
the resemblance between this accident and that 
which ended disastrously in the A8. The A8 
plunged suddenly by the bow for reasons which 
have not been discovered ; the A 4 dropped by the 
stern. The causes may be entirely different, but 
the resemblance between the results is significant. 
An inquiry may show whether the accident to the 
A 4 is due to a defect inherent to the type or not. 
Should it prove the former, the accident will be a 
matter for congratulation rather than regret, since 
it will tell us what is to be avoided in such vessels 
for the future. 


THE THAMES STEAMBOATS. 


Ir seems only too probable that our gloomy 
auticipations as to the future of the County Council 
steamboats will be realised. The returns for the 
first three months of the service lie before us. They 
show that less than twenty-two thousand pounds 
has been earned. As the period covered is by far 
the most profitable part of the year, extending as it 
does through the three brightest and warmest 
months, there is no manner of doubt that nothing 
like the same sum will be earned during the 
remaining nine months, and at the present 
moment the receipts have fallen to less than £450 
per week, not nearly enough to pay the wages bill 
alone. The Council’s estimate for the cost of run- 
ning and upkeep of the steamers was between 
ninety and ninety-eight thousand pounds per 
annum ; the probable returns for the same period 
do not by much exceed fifty thousand pounds, so 
that there seems every probability that the Lon- 
don ratepayer will have the pleasure of finding 
between £40,000 and £50,000 per year for the 
privilege of having steamboats on his river. We 
can only trust that when the loss has been brought 
fully home to them that the Council will have the 
courage to end without delay the costly experiment. 








LITERATURE. 


Marine Engines and Boilers: Their Design and Construc- 
tion. By Dr. G. Bauer, Engineer in Chief of the 
Vulkan Works, Stettin. Translated from the Second 
German Edition by BE. M. Donkin and 8, Bryan Donkin. 
Edited by Lesiie S. Ropertrson, London: Crosby Lock- 
woodand Son. 1905. 


Tuts is a very large octavo book, profusely illustrated, and 
well printed in clear type. The title is in some measure 
misleading, because the book is much more than the 
title promises. Comparisons are sometimes regarded as 
being invidious, yet it is impossible to avoid them. It 
may be taken for granted that much is certainly known 
about marine engines and boilers, and ships and pro- 
pellers. About as much remains in doubt, while concern- 
ing several matters of vital imporiance little or nothing 
can be said beyond expressions of individual opinion 
more or less valuable and weighty. Many books have 
been written about the marine engine and boiler. This 
before us differs from the best of its predecessors princi- 
pally in its essential thoroughness in dealing with all 
the certainties. On those matters which are doubtful, the 
author’s authority is sufficient to give importance to his 
utterances. As regards the unknown or unsettled he 
leaves us much where we were. Thus, when he tells us 
that theoretically nothing can be gained by heating feed- 
water with live steam, he advances our knowledge not a 
jot as to reasons why in practice heating with live steam 
does effect an economy which may reach as much as 10 
per cent. 

The book is so complete and so fully up to date that it 
may very well supersede most of its predecessors. Dr. 
Bauer has not restricted himself in space, and he has 
covered a great deal of ground. He has not used mathe- 
matics profusely, and he has handled every question 
from the point of view of the man who has acquired ex- 
perience and knows how to set its results before a reader 
of intelligence. It must be carefully kept in mind, how- 








ever, that this is in no sense or way an elementary work. 
It is intended for the use of advanced students, and as a 
reference volume for engineers, who have daily to settle 
questions of detail or determine dimensions. 

In his preface Dr. Bauer says:—* The present work 
owes its origin to an oft-felt want of a condensed treatise 
embodying the theoretical and practical rules used in 
designing marine engines.”’ It contains, also, drawings of 
the more usual types of engines, and tables of the 
various data required in ordinary practice.” In few 
words this, no doubt, explains the nature of the 
book fairly well. The volume before us is, it must 
be borne in mind, the second edition. We are not aware 
of the existence of any English translation of the first 
edition. A second preface written by Dr. Bauer tells us 
that he has been able to enlarge the chapters on water © 
tube boilers and the arrangement of the main engines. A 
curious passage in this preface runs thus :—“ In spite of 
the great, not to say fantastic, expectations entertained 
in some quarters in regard to the future of steam turbines 
for ships, I have not ventured at present to add a chapter 
on the subject in this edition. Although the Parsons tur- 
bine has had considerable success on land, and has already 
been fitted in a number of ships employed in running regular 
services, reliable results from these latter, especially as 
regards the consumption of coal, are not available.” This 
was written in January, 1904, but the translation has only 
been published a couple of months, and as we presume 
that it has been seen by Dr. Bauer, it would seem that he 
has not found any good reason for changing his opinion. 
We thus find the managing engineer of one of the leading 
marine engine and shipbuilding works of the world 
suspending his judgment, to say the least, concerning an 
invention of the utmost importance. The fact is 
eminently suggestive. 

The volume is divided into eight parts—“ I., The Main 
Engines,” “II., Pumps,” “I{I., Shafting, Resistance of 
Ships, Propellers,” “IV., Pipes and Connections,” “ V., 
Steam Boilers,” “ VI., Measuring Instruments,’ “ VIL, 
Various Details,” “ VIII., Various Tables.” All these 
are sub-divided, the arrangement being extremely 
judicious and in every way helpful to the reader. The 
more fully the book is examined, the more evident does 
it appear that, as we have said, much more ground is 
covered than would appear from the title. Thus, for 
example, the second section of Part I. deals with the 
fundamental principles of the mechanical theory of heat. 
It is worth notice that Dr. Bauer, in dealing with steam 
losses, makes no mention whatever of leaking valves, 
and he points out that the received notions about the 
reduction of initial condensation by the multiplication of 
cylinders requires considerable modification, because of 
the enlargement of the surfaces with which the steam 
comes in contact. 

More than a word of praise is due to the translators 
and editor. The work involved must have been enormous, 
particularly in the conversion of metric into English mea- 
surements. The style is very good, and while the author's 
meaning has been retained intact, the purely literal 
system of translating is kept quite in the background. 
Those who are familiar with the peculiar construction of 
the German language will be the first to recognise the 
admirable quality of the work done by the authors and 
editor. We are hypercritical enough to add that some of 
the descriptions cannot be‘ followed with the engravings, 
which, indeed, are by no means uniformly what they 
ought to be as regards accuracy of lettering or general 
lucidity. 


Sugar and the Sugar Cane. By Nort Deerr. Norman 


Rodger, Altrincham, 1905, 

THouGH termed an elementary treatise by the writer in 
his preface, this work will be found a welcome addition 
to the somewhat scanty library dealing with the cane 
sugar industry, and though he disclaims originality, explain- 
ing that his book is a compilation from manysources, 
thanks are due to the author from the sugar world for 
putting in a form easily referred to much information 
which could otherwise only be collected by extensive 
research. 

The book begins with a description of the sugar cane 
and its varieties, the names by which the same variety of 
cane is known in various parts of the world being 
given, and there are nine excellent coloured plates of 
well-known canes from the brush of Mr. S. R. Cochran. 

The clarification of the juice by means of defecation 
and filtration are next dealt with, and its evaporation to 
syrup, with a description of the various forms of evapo- 
rators, and an investigation of the theory of their opera- 
tion, forms the subject of a carefully written chapter. 
Vacuum pans and their working come in for a fair share 
of attention, and the various forms of centrifugals, in- 
cluding water and electrically driven machines, are 
described and illustrated. Some interesting information 
is given on the crystallisation-in-motion process, and the 
theory of molasses is discussed at some length. The 
utilisation of the exhausted cane—megass—as fuel, with 
illustrations of various furnaces and an investigation of 
the thermal value of megass, and the steam requirements 
of a factory, are considered, and gas analysis, as a check 
on the efficiency of the work, is touched on. 

Diffusion, a process which has been tried in nearly all 
the cane sugar countries, but generally abandoned on 
account of the high cost of extra fuel required, is dealt 
with, and the new Naudet process, a combination of 
diffusion and mill work, in which the megass is used for 
filtration of the mill juice before the residual sugar is 
extracted by diffusion, is shortly noticed. This process, 
we may remark, is still, to a very large extent, in an 
experimental stage, but bids fair to rival mill work, if 
certain difficulties which have been the bane of diffusion 
can be overcome. 

The range of soils and climate, cultivation, irrigation, 
and manuring of the cane are dealt with in a thorough 
manner in the earlier chapters, and its diseases and 
enemies form the subject of an interesting discussion. 
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We next proceed to the harvesting and manufacturing of 
the cane into sugar, modern methods being fully described, 
though the illustrations of the mills might have been 
more up-to-date. We are glad to note that the question 
of extraction and various methods of maceration have 
received due attention, and theoretical investigations are 
given of the conditions which govern mill work. 

The proper chemical control of a sugar factory is 
absolutely essential, if erroneous working and unneces- 
sary losses are to be detected and rectified, and some 
valuable information on the correct method of conduct- 
ing it, and the analyses necessary, will be found in the 
later chapters. 

A chapter on fermentation closes a work which should 
command the attention of all who are interested in cane 
sugar production, whether as planters, engineers, or 
chemists. 








GROYNES. 


Te question of the best form of groyne to adopt for the 
prevention of coast erosion is one of considerable importance, 
and has lately been receiving much attention. It is now 
generally acknowledged that the old type of groyne, which 
was several feet higher than high-water mark, and which 
only extended in many cases to the mean high and low water 
levels, is not at all satisfactory. Engineers also appear now 
to favour low groynes, which can be raised when necessary, 
and which extend some distance into the sea at low water. 
It was this form of groyne that the late Mr. E. Case cor- 
structed, and which forms the subject of this short article. 
In a paper recently read by Mr. C. Golde before the Associa- 
tion of Municipal and County Engineers, Mr. Golde briefly 


Fiz. 1 


described one of the earliest forms of the Case groyne. He 
said ‘‘ they consist of double uprights 24in. by 7in., and 64ft. 
long, with adjustable planking inserted between them. These 
uprights are let into the shore and set in concrete. The 
horizontal planks are placed two deep below the shore level, 
and about three planks high above, the planks being heid in 
position by their ends being inserted between double uprights 
or piles, and the top pieces being secured by spikes.’’ This 
groyne is illustrated in Fig. 1. Such groynes can be rapidly 
constructed, and they are also economical. It will be seen 
that the principle employed in the construction of these 
gtoynes is to build up the foreshore to its natural inclination 
of repose. To do this it is necessary to have the groynes very 
lowand long, and atthe same time they must be adjustable toany 
height. The groynes being low, they do not cause scour, but 


Note -- 7he raising 1s Shown 
by dotted lines 


determine a method of construction which would be suitable 
for extending the groynes beyond low-water mark, so as to 
intercept this drift. Piles were at first made of ordinary iron 


tubing or H section bars of iron, which were driven into the | 
ground. The planks were heavily weighted by means of iron | 
check plates for sliding over the piles, and also by fitting a | 
saddle-shaped block of concrete resting on the top of the | 


planking, Fig. 3. The object of this was to cause the plates to 
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adjust themselves to the bottom surface and to follow it, 
should scour take place. It also gives the groyne stability. 


As agents for collecting material these groynes are said to | 


have answered their purpose very well, but they failed to 
stand the rough usage of the waves. 


then fixed to the top of the plank instead of the concrete 


| 
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The blocks were | 
washed off by the heavy seas and much of the planking was | 
lost. To prevent this taking place, a channel iron weight was | 


= 

struction is very simple, as can be seen from the illustratj 
in Fig. 5. The groyne consists of reinforced concrete in 
| either set in concrete put in by a water jet, or driyg ~ 
whichever is found the more suitable for the shore, Be” 
forced concrete slabs slide in grooves cast in theso piles . 
the slabs require no fastening or fixing, owing to their bon 
weight being sufficient to keep them down. In the yo. Setar 
underruns, it is said that the slabs will follow the surface p 
the ground, thus preventing damage; and when accumulati “ 
takes place they can be either lifted bodily in their groove 


| by means of a small sheers or other lifting devic 
| can be added. 8 CO, OF slabs 








LSfTBRS TO THE EDITOR 


(We do not hold ourselves responsible for the opinions of om 
correspondents.) ‘ 


IMPROVEMENTS IN LOCOMOTIVES, 


Sin,—The leader on “Improvements in Locomotives,” Which 
| appeared in your issue of 25th August, should be one of ae 
| interest to every locomotive engineer ; especially to those - 
| have travelled on the footplate as a third party with the object t 
trying to bring about improvements in the locomotive engine, 

I have had experience of such travelling extending over q period 
of thirty years, and can testify that absolutely no appreciable ny 
provement was made in the economical working of the locomotive 
It has, of course, been made more powerfy) . 
but this has been brought 
about byincreasing the weight 
of the — which gives 
greater adhesion and als 
allows of increased steam pres. 


| during that time. 


Section A.B. 





sure being used. On the other 





hand, it is more costly to 





build and maintain in repair, 
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At the present moment con. 
siderable interest is centred 
in tests likely to be carried 
out so as to bring to light the 
relative merits of locomotives 
built in Great Britain, France 
and America. Such tests may 
bring to light the quality of 
material used and the class 
of workmanship expended on 
each engine. It is doubtful, 
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' block, but still the buoyancy of the planks was too great, and 


the result wasthe same. The rough seas used to wash out 
the planks again. Another method was then tried. This 
time the planking was made up into sections, as shown in 
Fig. 4. It will be seen that two planks, spaced 4#in. apart, 
were held together by iron plates at the ends. The space 
between the planks was filled with concrete cast on wire 


netting to hold it in position, the function of the concrete , 


being simply to add weight. This form of construction was 
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are said to admit of an even accumulation over the entire 
shore area. The even accumulation obviates the necessity for 
the use of any struts or stays. 
of high groynes in that the latter only ‘‘ trap ’’ the material, 


whereas these are said not only to retain and evenly distribute | 


any material travelling along the shore, but by slowing down 
the littoral currents they cause material held in suspension 
to be deposited on the shore. 

An alternate form of construction is shown in Fig. 2. In 
this type the piles are fixed to the bottom of a box. 
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box is then placed in a hole dug in the foreshore, which is 
afterwards filled in with the excavated material. This 


method of construction has been successfully- used at | 


Dymchurch, Borth, and Blackpool. It was found, however, | 
that although the Case groyne usually extended to low- | 
water mark, that this was not sufficiently low, because at | 
this part of the shore a large amount of material, sand, &c., | 


This | 
| driven between two waliogs, and projected about 2ft. above 
This was not found to be satisfactory, as it was | 


| the shore. 
| difficult to get the work in properly during the short time at | 


| be expected. 


have to be of uniform construction throughout. 
concrete was decided upon as being the most suitable | 
material, owing to its higher specific gravity than water, and | 
also to its comparatively low cost. 
allows of easy adjustment to the varying level of the shore. 
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buried in the accumulating sand. It was found, however, 


were washed away as before. Nevertheless, these trials 
proved that the extension of such low groynes beyond low- 


water mark was a great advantage, and considerably assisted | 
It was, | 
therefore, decided to carry on the experiments on the previous | 
| is entirely due to the use of forced draught. 


in accumulating material and checking erosion. 


lines, and the next step was to use sheet piles. These were 


the disposal of the engineers at low water; also there was 


| considerable difficulty in making the necessary adjustment, 
| especially in the event of occasional scour, which must always | 
A considerable improvement in the above | 


methods of construction has now been devised by Dr. J. 8. 


Owen, of 15, Tothill-street, Westminster, which in the light 
| of the previous experiments prom‘ses to overcome most of the 
| difficulties hitherto encountered. It was obvious that it was 
| necessary to adopt a form that would be suitable for use both 


ab>ve and below low-water mark, that is, the groyne would | It may be that an excess of air for the prop 
Reinforced | coal is drawn through the fire when a heavy 


The design adopted 


Their action differs from that | that the concrete when used in this way became cracked and | 
| broken, consequently many sections lost their concrete and 


} 
| 
| 
| 
| 
| 


was in constant movement, being churned up in suspension | Two important claims are made for this method, the first | 
by the waves and carried about by the tide and wind. A long | being that the system requires little maintenance; secondly, 


series of experiments was then carried out in order to / tha’ it i not liable to destruction by the waves. 


| generate steam under varying conditions is 


| to be made much larger 


| and that the peasy | 


be brought to light which 
will enable a decision to be 
arrived at as to which is the 
better engine. For, given 
equal conditions, the work done by each engine should be 
practically equal, providing each is efficiently handled. In this 
tion it is a ing to hear of claims being advanced for 
having turned out the most powerful engine in Britain when, at 
the same time, a number are already at work carrying the same 
beiler pressure and having practically the same adhesion, The 
maximum load a locomotive can haul up a grade is limited to that 
of its adhesion. It must be obvious, therefore, that, with equal 
boiler pressure and equal adhesion, one engine is eyually as 
powerful as another, and that any slight increase in cylinder 
capacity or heating surface does not seriously affect the 
question. For instance, a locomotive with 19in. cylinders, a 
heating surface of 1400ft., and with 43 tons adhesion can haul a 
load to the limit of this adhesion up a grade of 1] in 40, and keep 
up a constant and full supply of steam in the boiler when cutting 
off at 75 per cent. of the stroke of the piston. Were a sister 
engine fitted with 2lin. cylinders, and with a boiler having over 
2000ft. of heating surface, it could haul no greater load as longas_. 
the adhesion remains the same. Cylinder capacity and heating - 
surface is, therefore, not always a guide to the hauling power of 
a locomotive. The latter engine should, of course, be able to 
deal with an equal load much more economically, by virtue of its 
reater heating surface and being able to work more expansively 
in the cylinders. That in practice it does not appreciably do so is 
only one of the many vexing problems to be met with in locomotive 
practice which requires explaining away. 

I have travelled many hundreds of miles on the footplaie asa 
third party, making an earnest study of such problems : wondering 
why it was that linking up to an earlier cut-off and enhancing 
the boiler par produced no apparent economy in the con- 
sumption of coal, ; 

I have been puzzled as to why it was that one driver burned as 
much as 401b, of coal per mile, when another driver, on the same 
class of engine, could doit on 301b., although the load bauled in 
each case was practically the same, and the former driver had 
done his best to save coal to earn a premium. E f 

I have been fairly astonished to understand how :t was practi- 
cable for a locomotive to be able to work a train to time, when, on 
examination of the boiler, it was found that the water spaces of 
the fire-box and the major part of the barrel and tubes were blocked 
up with incrustation. I have been more than puzzled as to why 
it was that the steaming capacity of a boiler gave not the slightest 
signs of improvement, although the heating surface was increased 
by placing tubes across the fire-box, so that they get the full benefit 
of the intense heat from the fire. There are many other such 
problems, all of which, I feel convinced, pertain to the boiler, It 
is, therefore, to the boiler we must direct our attention fora 
solution, ; 

The steaming capacity of all locomotive boilers past and present 





P : . | especially when taxed to their utmost, no matter whether working 
the most successful, many of these sections becoming quickly | : 


on heavy grades with a heavy blast and small heating surface, or 
on the level with a soft blast and larger heating surface, has 
always been marvellous, The wonderful capacity of all boilers to 

not, however, the 
result of improvement in design of the boiler. It is true it has had 
and stronger to cope with the ever- 
increasing traffic ; correctly speaking, these are additions to an old 
design, and cannot be called improvements. _ 

The wonderful capacity of the locomotive boiler to generate 4 
full supply of steam always has been, and at the present moment 

There is no disputing 
this fact, for it is only necessary to take one forced draught, 
when its capacity to generate sufficient steam will cease. 

There are not a few who are inclined to believe that the very 
soft blast of the modern express engine must tend to Pence: 
They lose sight of the fact that the grate area has been increased, 
of the boiler to generate steam rises an 
falls with that of the blast, and that it is the increased heating 
surface which makes the use of the soft blast permissible. So faras 
I can judge, it appears perfectly immaterial whether the blast 1s 
slow and of great volume, as used with the grade climbing engine, 
or rapid and of small volume as with the modern express engine; 
in each case the heat generated in the fire-box isintense, requiring 


ivi fi to shovel coal in the fire-box. 
Tt may be that An axoess of air for er combustion of the 
blast is used, and @ 
more correct proportion is drawn into the fire-box with the soft 


blast ; all the same, there is an immense waste of heat sent up - 
chimney by the rapidity in action of blast in the modern aye 
engine. And were it practicable still further to increase the * : 
ing surface and grate area, and still further reduce the blast, | r 
gain would be equally as inappreciable as that now experien oe ‘ 
as long as forced draught had to be used. It is, therefore, force 


The con- draught which is accountable for the non-improvemcut in the 
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- 1 working of the locomotive, and I feel convinced that 
eoonomicn vately 20 hope for any improvement unless a boiler is 
one to cenerate steam from the use of slow combustion, 


designed (0 inion has been forced on me from a two years’ 

i lo with the steam motor car, I find the results which can 
Fined from the use of steam highly superheated simply 
oe cniebing. [ was quite prepared to find great economy from the 
as of superheated steam, I was, however, not prepared to learn 
that it was practicable for the water, now carried in the tenders of 


otives, to suffice to take them something like three times the 
locom 6 it now does, provided it was converted to steam and 
dist superheated before leaving the boiler. With this fact before 
hig - not a little puzzled to understand why we make use of 
= ated steam in the cylinders, when, with | pee no extra 
aenditure of fuel, the same could be increased in volume three- 
oe and so bring aboat immense gain in economy. | j 
"i Nhe very slight economy which can be reached by increasing—up 
a certain point—the heating surface, grate area, and boiler 
ra of the locomotive, can be magnified by designing a boiler 
nes of that used in the steam motor car. With this latter 
type of boiler, not only does every inch of the material used in its 
eign become effective heating surface, but the steam can be 
heated up to any desired degree of superheat with a minimum 
waste of heat. Moreover, the steam pressure can be anything up 
to 1000 1b., and, even with this great pressure, a rupture of the 
boiler is not liable to lead to disastrous results. What a contrast 
between the modern locomotive and steam motor car boilers. 2 

It may be argued that superheated steam is already in use with 
a considerable number of locomotives, and with some measure of 
successas regards economy incoalconsumption. Alsothat very highly 
superheated steam has frequently been tried, and as frequently aban- 
doned. Regarding the success attending the use of steam super- 
heaters on locomotives, is this not clear proof that great waste is 
taking place with all locomotives not fitted with superheaters ! 
Moreover, is not the use of steam superheaters an admission that 
agreat waste of heat is taking place when the attempt is made 
only to recover a part of the heat! It appears to me that the very 
success of steam superheaters is condemnation of the abusive use 
of forced draught. — ; : : 

Regarding the failure to bring highly superheated steam into 
general use in the past, the successful use of highly superheated 
steam in the steam motor car is sufficient proof that it can be used 
with equal success on all systems now using saturated steam. Un- 
fortunately, the fact that it is practicable to waste a very great 
amount of heat with all steam motor cars may be the cause of this 
type of car being viewed with considerable prejudice. All the 
same, when thoroughly understood and properly handled, the 
highly satisfactory results which can be attained are so pronounced 
that any waste of heat or failure to make it an unqualified success 
can only become possible from inexperience in its use, or from con- 
ducting experiments with it on engines unsuited to withstand high 
temperature. 2 é t 

It would be utterly impracticable to make a locomotive a success 
by the use of such a boiler, unless the engine were also specially 
designed to use highly superheated steam. 

It may be considered impracticable to design such a boiler and 
engine on such a large scale as a locomotive. It would be difficult 
to assert what our eminent firms of locomotive builders cannot do 
in this respect. 

There, of course, may be a limit to the size of such a boiler and 
engine which will give the maximum of economy with a minimum 
of expenditure of fuel. Admitting such to be the case, surely the 
most economical system should at all times be made use of, even 
were there a number of boilers and engines required so that the 
locomotive could be electrically driven, or it might become a 
travelling generating station so that the vehicles could also be 
electrically driven and so place all railways in a position to com- 
pete on equal teruss with their formidable rival the tramway 
system, which, although at present only doing short runs, bids 
fair to extend to unlimited dimensions in the near future. 

What applies to locomotives as regards the use of forced draught 
and the conservation of fuel applies with equal force to all systems 
using saturated steam in cylinders—than which nothing can be 
more wasteful—not even oe the quadruple-expansion engine. 
The monster explodable boilers and goliath engines now used in 
marine practice could with advantage be replaced by non- 
explodable boilers and smaller engines—made possible by the use 
of very high steam pressure—driving the propeller shaft either 
direct or electricatly. In the latter case the propellers could be 
under the direct control of the captain on the bridge. 

Glasgow, September 30th, JOHN RIRKIE. 
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INFINITY. 


Sin,—I read with interest your note on the Infinite, but it is, I 
believe, based on a misconception. The fact is that the infinity 
which you comprehend is merely the idea that, given a magnitude 
however large, you can always find another magnitude which is 
greater than it. 

The idea is only useful in stating results obtained by the method 
of limits, and has no properties, as you say ; but to say that this 
is the only pounsialiie idea is totally to ignore the classical 
researches of Cantorand others on the transfinite cardinal and ordinal 
numbers, These numbers, although infinite, are capable of being 
discussed much as the positive integers are, and bave numerous 
applications in analysis and geometry. In fact, Cantor was led to 
their consideration whilst discussing the question of the repre- 
sentation of functions by Fourier series. 

The following short explanation of the transfinite cardinal 
numbers may interest some of your readers :— 

Dejinitions.—A set is a collection of distinct objects denoted by 
M. A set M! is said to be a part of M, when every element of M! 
is also an element of M. Notice that no reference is made as to 
the number of objects or to the process of counting, and this is 
also the case in the definition of 

E;uality.—The elements in two sets M and N are said to be 
equal in number, or the sets M and N are said to be equal if to 
every element of M there corresponds an element of N, and con- 
versely. This definition is fundamental, so that it will be better to 
make it clear by an example. 

_ Consider an audience, then if we can say that every person is 
sitting on a chair and that there are no chairs unoccupied, we 
know without counting that the number of persons and of chairs 
isthe same. Those definitions apply to finite numbers as well as 
infinite numbers. An infinite number is one which has a part 
equal to itself, The fundamental one is the number of positive 
integers, and is denoted by a. That it has a part equal to itself 
is easily seen, thus— 

» 2, Ma ah eee tele Me oes tag cd vais OD 
ye Ee eee 5 (2) 
Then, to every member of (1) we can associate a member of (2), and 
conversely, ¢.¢., (1) and (2) are equal. Any set which is equal to 
the set of positive integers is said to be countable, and its number 
isa, It can be shown that the set of rational numbers is count- 
able. but that the set of irrational numbers is not countable. 

'ddition.—Let M and N ba two sets having no common 
elements, form the set which consists of all the elements of M and 
= elements of N, Then we define the number of this new 

asm + Hn. 

Mu/tiplication.—Take any element of one set and any element 
of the other and associate p dion Then the set which is composed 
of allsuch pairs is called the associative set, and its number is 
defined as m n. 

Distribution.—The ber m® is defined as being the number 
of ways of taking with every element of N some element of M. 

A moment's consideration will show that these apply to finite 
humbers, and it can be shown that the formal laws of arithmetic 
still apply . Unfortunately, there is at present no means of saying 
with certainty that one infinite number is greater than another. 
Cantor has given an inequality theorem, however, which certainly 











applies to the only transtinite cardinal numbers so far known, viz., 
the numbers— 


a, a", a" called the alephs 
and written— 
Gy, My, A 
These numbers obey the following laws— 
ar + ay = ar ifr—s 


a@-@; = Gr 
as . 

a =a, ifr>s 
‘. 
aa as, , 

e =@ Hex s 
r s 


The number of real numbers can be shown to be 2“ and is pro- 
bably = a* ; it is usually denoted by. As this letter is getting 
too “~~ I will state a few results— 

he number of continuous functions is ¢ 
analytic functions is ¢ 
integrable functions is c¢ 
totally discontinuons functions is ¢°. 
Royal College of Science, A. R. RicHARDSON, 
London, 8.W., October 7th. 





THE DEMAND FOR ENGINEERS. 


Sir,—I feel I should like to put in a few words on ‘‘ The Demand 
for Engineers,” and as encouragement for *‘ Technical Man,” 
though I[ think that Mr. J. 8S. V. Bickford, in his letter of October 
lst, pretty well points out the true state of things when he says: 
‘It is not the demand, but the supply of ineers which is at 
fault.” If applicants for posts advertised pals truly analyse 
their capabilities before answering them, they might save them- 
selves much time and trouble. The first thing to remember is 
that you are working fora firm, and not merely for the salary you 
are drawing, which I know is far too often the case. Secondly, 
take to heart that if you mean to get on you will have to work. 
These two points mastered, half the battle is over, and you stand 
a fair chance of making headway. 

I am happy to say I am a ‘‘ Technical Man ”—thanks to scholar- 
ships, but for which I should now have been an ordi workman. 
After my three years’ engineering course I s as junior 
draughtsman with a large firm of engineers, at 10s. a week, and as 
I had to be in lodgings I had a pretty tough fight for fully three 
years to make ends meet, though I was determined towin. I have 
now had charge of the drawing-offico of a small, though well- 
knowa, firm for the last two years. I hope, however, I have not 
reached the top rung of the ladder. I am still learning some- 
thing every day, and still under thirty; and by sticking to it I 
hope before very long to feel capable of taking a better post. 
But it is no use my answering advertisements, however much 
tempted, until I feel that, were I to obtain the post, I could give 
every satisfaction to my employers, and help along the firm, instead 
of drawing the salary and trusting that I shall stumble through 
m y duties somehow. 

n conclusion, ‘*Technical Man,” when starting realise that you 
have much to-learn, and that to the commercial engineering firms 
you are of little or no use at this period ; but you have the advan- 
tage of being trained to think clearly and reason things out ; also, 
you have obtained a ‘‘ thorough grounding ” in the principles of 
engineering, and you will find your college course is not a waste of 
time. A TecHNICAL MAN, 

Ostober 14th. 





Sirn,—The correspondence appearing in your columns under this 
heading has largely developed into a discussion on the merits, or 
rather demerits, of those who enter the engineering profession, 
and particularly of those who have had a technical college training. 
As a draughtsman, and one who has received his training at a 
technical college, may I be allowed to say a few words in favour of 
this much criticised individual / 

Mr. Bickford, in your last issue, seems rather inconsistent, for 
although he is particularly sarcastic in his denunciation of tech- 
nical colleges, he makes a strong point of stating that he wants 
intelligent men. Yet one would think the technical college, with 
its laboratories in which students have to find things out for them- 
selves and make deductions from their experiments, was just the 
place to develop intelligence. 

One thing the technical college man is taught to do is to make 
his calculations with regard to the accurazy of the measurements 
on which they are based, and in this respect he is more practical 
than the so-called practical man from the engineering works. To 
take a case in point, One of the latter fraternity was loudly 
declaiming against the absurdity of measuring the thickness of the 
flange plates of a girder to two places of decimals, and yet this 
same man was working out the area of the flange and the loads 
which would come upon the girder to four places of decimals. 

The man who comes from college has a lot to learn in the way of 
how work is actually carried out, but his education has fitted him 
to make the most of his opportunities of learning this as they come 
to him, so that he is as useful to his employer as the man who 
passes to the drawing-offico from the works, who has a good deal 
to learn before he can design the struztures he has helped to 
make. J. D. W. BALL. 

Crewe, October 11th. 


Srr,— Would it not be possible to establish a bureau or agency— 
call it what you will—to which, on payment of a fee, the names of 
men desiring responsible appointments could be sent, those names 
only to be accepted when accompanied by first-class references. 
Also firms or individuals of good standing requiring the services 
of competent enzineers might state their needs in this agency. 

I believe that if some such agency could be formed it would 
be of almost national importance. Nit DESPERANDUM, 





CENTRIFUGAL PUMPS. 


Str,—In reply to Mr. Pratt, I may say that he scarcely gives 
sufficient details to permit of a definite cause being assigned. 
The effect he describes may be due to the combination of a poorly 
designed pimp and a “‘series” motor. Assume that the loss of 
head in tae pump was considerable, then this would involve a 
considerable change of speed between that sufficient to balance the 
static head and that to give static and kinetic head when dis- 
charging the full volume. In the case of a “series” motor, the 
current taken at the lower speed should be nearly the same as at 
the higher speed, but the volts at the motor terminals would be 
less at the lower speed, the difference between the pressure of 
supply and at motor terminals being absorbed in the resistance. 

Ia the case of a shunt motor, the result would be the same if the 
regulating resistance is in the armature circuit. Mr. Pratt does 
not say how he measured the head of 50ft. Did he run the pump 
at just the speed to keep the water bobbing at the outlet, 50ft. 
above the pump, and did he then increase the speed to give the 
fall discharge? If so, and if his volt were ted across 
the supply terminals instead of across the motor, I should not 
expect much apparent difference in the power. Such difference as 
there wauld be would be due to the increased head represented by 


2 





x w, v = velocity of flow in pipes and w = weight of water 


2 
lifted. The motor volts might, however, be very different under 
the two conditions. 

I do not know the extent of Mr. Pratt’s electrical knowledge, 
but I may point out that it matters little to a series motor at what 
speed it is overcoming a resistance. In the case of a lift motor, 
for example, the motor may be lifting one ton at a speed of lft. 
per minute, or at 2ft. per minute. In each case the current 
would be the same, because the torque is the same. The volts, 
however, measured at motor terminals, would be as one to two 








respectively. Thus the supply volts have no value in determining 
the power absorbed, the motor terminals being the proper place 
to measure the volts, 

I have never observed the effect your correspondent describes 
in connection with a good pump, therefore I feel sure he has 
made some error in the connections of his instruments which has 
vitiated his test. 

Angmering, October 15th. Gro. T. PARDOE. 


S1r,—The difficulty of your correspondent H. Keay Pratt is of 
the same class of difficulty we experience with regard to the 
question why the compounding of steam engines is of much benefit 
in some cases and of little benefit in others. We do not see the 
external and internal actions of the steam, and certain points elude 
our consideration. 

Your correspondent seems sub-consciously to infer that the 
column of water in the discharge pipe is supported without effort 
—that the impeller after lifting the water is transformed 
into a plain circular dise gliding over the bottom of the column 
of water. Were a throttle valve placed in the bottom of 
the pipe—the suction pipe attached to the suction of a recipro- 
cating pump—and the supply of water cut off from the centrifugal 
pump, then on closing the throttle valve the column of water 
would be supported by the valve, and the casing would be emptied 
by the other pump. The horse-power then absorbed would be 
that due only to friction. 

At a height cf 50ft. of discharge the impeller will travel much 
faster than the column of water, and the kinetic effect of the dis- 
charge from the impeller will be greatest at the discharge end of 
the volute. At the bottom of the discharge pipe there will be 
a difference of kinetic energy at the different parts of any section 
of the column of water. At 6ft. of flow per second there may 
be a flow in some parts of the bottom of the column of from, 
say, 5-9 to 6-1ft. per second. When there is no flow of discharge 
the water at the bottom at the points of least i. will get 
back on the impeller to be again discharged. ater supported 
in a discharge pipe is in constant agitation. . 

A juggler has work to do in tossing three balls. - While he 
strikes one the others are coming down. We may compare the 
particles of water to balls tossed by the impeller. 


October 14th. BEECHWOOD. 





Sir,—Your correspondent asks why a centrifugal pump, when 
not delivering water, Lut working against a head of water, takes 
nearly as much power as when delivering water ! 

I think the case is analogous to an engine being tested on a 
friction brake ; here the weight is suspended ; in the case of the 
pump the weight is in the column of water, the vanes of the 
pump acting as the fly-wheel or pulley of the friction brake. — 

JOHN Henry KNIGHT. 

Barfield, Farnham, October 17th. 





REGISTRATION OF ENGINEERS. 


Sir,—One person was recently killed and another injured by an 
explosion of a portable boiler—a very modest result, taking into 
account the facts of the case. Even this result, however, was 
clearly shown to be due to the incompetence of a particular person 
who called himself an engineer—probably a ‘‘practical engineer,” 
a term dear to the hearts of those whose training has been very 
ore-sided and imperfect. This case is but one of many which 
ought to be far more widely known, as then there would be more 
chance of the Government, or properly qualified engineers them- 
selves, taking action and making it illegal for any person to style 
himself an engineer and practise as such unless his name were on 
the rolls in the same way as medical men’s and solicitors’ names 
are, 
Architects and teachers of music have been making a move 
towards getting registration for their callings, though even without 
this precedent engineers should be prepared to do the pioneer 
work, as their profession frequently requires. Surely engineering 
is important enough. Is it not the framework and motive power 
of all modern civilisation? Imagine the world without any 
bridges, railways, steamships, docks, electric light and power, 
telegraphs, engines, or manufactories of any kind. Then why 
endanger life and hinder progress and manufactures by permit- 
ting incompetent people to practise’ Such persons have no 
reputations to lose, nor any heavy professional expenses to cover, 
hence they offer—often in utter disrezard of any etiquette—to do 
work at ridiculous fees, such as it is impossible it can be done 
well and safely for. In the case in point the ‘‘fee” was ls, 6d. 
for inspecting and reporting on a portable engine and boiler. 

The public cannot judge, and, of course, are tempted to employ 
the cheapest man. A. 8. E. ACKERMANN, 

Westminster, S.W., October 11th. 








STEAM DRIFTERS, 


Sir,—Io the article in yourissue of 13th inst. on ‘‘Steam 
Trawler Development” you mention that a steam drifter now being 
built at Portessie will be the first drifter to be fitted with triple- 
expansion engines. This distinction belongs, I believe, to the 
s.s. Crescent, L.T. 147, which was completed for sea 22nd Septem- 
ber, 1902, The engines, which had cylinders 8hin., 13in. and 214in., 
and stroke 12in., with a boiler pressure of 160 lb., were built and 
fitted by Messrs. Crabtree and Co., Limited, of Great Yarmouth. 

Early in 1903 some twenty more of these vessels were fitted with 
similar engines for owners on the East Coast of England, and in 
ports bordering the Moray Firth. The boats are from 77ft. to 85ft. 
long, and are credited with speeds from 10 to 114 knots, having 
engines with cylinders up to 10}, 154 and 254, by l4in. stroke, 
which indicate upwards of 200 horse-power. 

It is found, however, that the extra initial cost and increased 
expenses of upkeep of triples over compounds are not compensated 
by economy of fuel on runs which seldom exceed 100, and 
frequently are only 30 miles. With trawlers, however, the 
conditions of working are so different that triple-expansion engines 
are nearly universal. Geo. 8. KNOCKER. 

Lowestoft, October 15th. 





LOCOMOTIVE BOILERS. 


Str,—While you are dealing with the subject of boiler explo- 
sions, would you be good enough to allow me to ask through your 
columns this question? Should a locomotive boiler be scrapped 
for old age only—if so, when ? 

Take, for example, a goods engine, of, say, twenty to thirty 
years of age. There are plenty working in this country with their 
original boilers. This boiler may have received during its lifetime 
a new fire-box, or parts. The boiler inside and outside is carefully 
cleaned and examined, and found to be in fairly good condition ; 
that is, not pitted or corroded more than jin. deep in places. The 
boiler is tested by hydraulic pressure to 200 Ib. per square inch, 
and steam 150 lb. per square inch. 

I am of opinion that it would be of general interest to see this 
answered fully, and to know if any difference would be made 
between steel and iron boilers. Works MANAGER, 

October 16th. 





NAVAL ARCHITECTS’ RESPONSIBILITY. 


Str,—I have read with interest your article on a new Indian 
troopship which is to be built from the designs of Sir Edward Reed. 

It seems that, in the event of the designer's anticipations not 
being realised, penalties of some severity will be incurred by the 
unfortunate contractor, but what I want to know is—where does the 
designer come in! If the designer be not responsible for the 
draught of water, speed, &c., what is the use of him, and what is 
he paid for if he can shift his responsibility on to the harmless 
artificer who, by hypothesis, has nothing to do bags =~ design ¢ 

NavTICUs, 
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AMERICAN ENGINEERING NEWS. 


Hydro-electric plant near Duluth.—A large plant for the 
development of 80,000 electrical horse-power is now being 
constructed to utilise the power of the St. Louis River light- 
ing, tramway, and general power purposes at Duluth, at the 
western end of Lake Superior, and also for transmission 
70 miles to the Missabe iron range for use in the mines and 
surface workings. lt is also proposed to build transmission 
lines to St. Paul, 120 miles. The total head available for 
power is 375ft. A large concrete dam will form a reservoir 
from which a canal will extend about two miles, ending in a 
forebay from which lines of pipe about a mile in length will 
extend to the power station. The generating units will be of 
10,000 electrical horse-power. The main dam is 365ft. long, 
38ft. high, and 42ft. wide at the bottom, with a curved crest 
whose top is 484ft. above the level of Lake Superior. The 
dam has three sluice gates 7ft. by 9ft. Water will be 
admitted into the canal from the bottom of the reservoir in 
order to keep a low velocity of approach. The canal section 
in earth is 36ft. bottom width and 15ft. deep, with side slopes 
of 2to1; and in rock, 30ft. wide and 15ft. deep. There will 
be eight steel pipes 7ft. diameter, and will be of wooden stave 
construction—with steel hoops—for three-quarters of a mile; 
and thence of steel plates. Near the power-house the pipes 
will be connected by a transverse pipe or receiver, having a 
6ft. stand pipe 235ft. high surmounted by a 30ft. tank; this 
will maintain a uniform pressure and supply of water to the 
wheels. The main generators—or vertical shafts—are three- 
phase 25-cycle 6600-volt machines. The power will be trans- 
mitted on wires of 500ft. span supported by steel towers, and 
the voltage will be either 30,000 or 60,000 for transmission. 

Peat fuel.—Several attempts have been made to develor 
and utilise the peat deposits in the United States, but 
though a few plants are now in operation the development in 
the manufacture and use of fuel is as yet very limited. In 
Michigan there are four plants, and large quantities of fuel 
have been manufactured and used locally. It is said to be 
as satisfactorily as anthracite coal for domestic purposes, and 
to cost very much less, while it commands almost the same 
price owing to its cleanliness and the absence of ash. Its 
weight and its heat value are about the sameas for anthracite. 
Being made into briquettes under a pressure of about 10 tons 
per square inch, it has a hard dense structure, and has not 
the dirty propertiés of ordinary coal. The cost at the works 
is from 2s. 1d. to €s. 3d. per ton, while the price at retail 
within reasonable shipping distance is 14s. 6d. to 20s. per ton. 
One of the four plants referred to uses the wet process. A 
floating dredger excavates the peat with a grab bucket and 
delivers it to a shredding machine, the product from which 
is carried about a mile to the works by a stream of water 
flowing through a flume or conduit. It is then pressed and 
kiln drie@ before going to the briquetting machines. The 
dredger is operated by electricity. The other three plants 
employ the dry process, the peat being air-dried on racks 
under cover till the moisture is reduced from about 80 or 
90 per cent. to about 30 or 40 per cent. The material is then 
ground and screened, and then eithersent direct tothe briquet- 
ting presses or kiln-dried and reground before going to these 
presses. A special binding material is used to make the mass 
coherent under pressure. The capacity of the plants is about 
30 tons per day, or 120 tons per day in all. 

Steam turbine pumping plants.—At a meeting of the 
American Waterworks Association, Mr. Maury and Mr. Hague 
presented papers dealing respectively with steam turbines 
and reciprocating engines for driving waterworks pumps. 
One firm has built a number of turbines up to 300 horse- 
power in size, directly connected to high-speed centrifugal 
pumps, and there are several firms ready to guarantee 
70 per cent. efficiency for turbo-centrifugal pumps, while 
claims for 80 per cent. efficiency have been made. In view 
of the prospect of further improvements it is thought that 
the efficiency might reach the 85 per cent. which has been 
developed by the hydraulic turbine. Comparing plants of 
the same power, it appears that a reciprocating engine of 
10,000,000 gals. daily capacity would have a duty of about 
175,000,000 foot-pounds per 1000 lb. of steam, and would cost 
£12,000; while a turbine pump would have a duty of about 
125,000,000 foot-pounds, and cost only £4000. The coal con- 


sumption, however, would be 19,250 1b. per day for the turbine | 
and 14,154 lb. for the reciprocating engine, and allowing for | g 


this, capitalised at 4 per cent., the cost of the turbine plant 
would still be £1000 less than that of theengine. The turbine 


plant has many advantages in regard to space occupied, 
attention required, &c., but one present disadvantage is the 
inability to vary the speed through any wide range. For 
pumping toa reservoir, it could, of course, always work at 
full load and best efficiency. For fire service, where only 
occasional use is required, the low first cost and the other 
advantages make the turbine specially adaptable. For direct 
pressure, the variable speed or variable capacity requirement 
might be met to some extent by a by-pass and relief valve, 
but this would reduce the efficiency. In view of the steady 
improvement jn steam turbine practice, it seems likely that 
the turbine pump will come into active competition with the 
reciprocating engine pump. 








10,000-VOLT MOTOR GENERATOR. 


Some motor generator sets of an interesting character have 
recently been supplied to the Acton Urban District Council 
by the Lancashire Dynamo and Motor Company, of Man- 
chester. These sets are for running off a 10,000-volt 6U-period 
two-phase circuit, and are to take current from the supply 
mains of the Metropolitan Electric Company. They will 
generate direct current at from 460 to 500 volts, and are large 
enough to deliver some 550 amperes at this voltage. This 
represents 250 kilowatts, and the full load speed is 440 revolu- 
tions per minnte. 

The engravings which accompany this article show a 
perspective view and a drawing of the combined set, and also 
perspective views of the stator and rotor of the high-tension 
motor. The stators are built up of sheet iron, oe the coils 
are laid in half closed slots. These slots are lined with special 
mica insulating tubes, which extend out some distance on 
each side of the core. This was necessary on account of the 
high voltage used, and we understand that the arrangements 
made for insulation have proved quite successful. All the 
coils are former wound, and are insulated and taped up at the 
end, afterwards being served with varnish, with the object of 
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coil is provided with its own terminals. The coils arc . 

place by a brass plate top and bottom, so arranged = = = 
air can circulate freely inside and outside the collet me 
series coils are bare copper strip wound on edge and t ber 
overall. The winding cf the armature is of the cylindreet 
barrel type. Each coil or bar is wound on a former aad 
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tien taped and dipped in an insulating ccmpound and dried 
Troughs of insulating material are put into the slots in the 
armature core and the coils are laid in these slots, being held 
in place by wedges of hard wood in the ordinary way. This 
is the usual method which the Lancashire Dynamo and 
Motor Company employ in its machines, and as we described 
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these methods only a short time ago,* there is no nced to 
refer to them further in the present instance. 

It is worth noting, in connection with the high-tension 
motor side of the motor generator, that the circuit being only 
two-phase, the voltage it has to withstand is 10,000 to earth, 
and not 5800 volts to earth, as would be the case if the 
machine were working 10,000 volts three-phase. This is, of 
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SECTION OF 10,000 VOLT MOTOR GENERA 


making them air-tight and of preventing any damage which | 
might result from static discharge. The rotors are also built | 
up of laminated plates with half closed slots, and the winding | 
consists of copper bars laid in these slots and connected | 
together with heavy copper end connections. These end con- 


| nections are held in position by special bridge-shaped 


rings. The slip rings are of brass, and the brushes of copper 
auze. 

The continuous generators have six poles, the field coils 
being former wound and insulated with presspahn. Each 


course, the reasun why such great care has been taken with 
the insulation. 








On Monday afternoon the second pipe from Lake 
Vyrnwy, by which the water supply of Liverpool will be consider- 
ably. increased, was officially opened at Prescot. The new pipe 18 
67 miles long, and has cost £730,000, The first pipe was opened 
on July 14th, 1892, 


* See vur issue of November 18th, 1904. 
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“PRAIRIE” TYPE LOCOMOTIVE— LAKE 
SHORE AND MICHIGAN SOUTHELN 
RAILROAD. 


Tur Lake Shore and Michigan Southern Railroad has recently 
introduced into service ten new ‘‘ Prairie ’’ type locomotives— 
9-6-2—which have been built at the Brooks works of the 
American Locomotive Company. The train loads and speed 
requirements on the Lake Shore and Michigan Scuthern 
have within recent years so considerably increased as to 
render the powerful locomotives which were introduced only 
some four years ago inadequate for the fastest express trains, 
and as a result the expensive expedient of ‘‘ double-heading’’ 
had very often to be resorted to. The new locomotives have 
been designed for the working of the more important of the 
Lake Shore and Michigan Southern expresses, amongst which 
is included the 20th Century Limited, which is booked 
regularly to cover the distance between Chicago and New 
York, and vice versd, in twenty hours, and are not only 
heavier and more powerful than any other locomotives used 
by the Lake Shore, but are the heaviest locomotives ever 
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FIRE-BOX FOR LAKE SHORE ENGINE 
built for passenger service in the world. These new Tubes, —— ee gir) Tae, 6k, 140 et ee, Mes = 
} a , . . r 
‘‘Prairie’’ type locomotives are 58,500 lb. heavier than the ” ane Jin. front, }#in. rear 
hitherto standard locomotives on this line, whilst of this ° Gameter .. ete meh) 


additional weight no fewer than 36,0001b. is on the drivers. 
The additional heating surface of the new locomotives is 
562 square feet, this being due to the larger fire-box and to 
the increased number of tubes and their greater length. 
There are 55,333 1b, on each driving axle, and the maximum 
tractive effort is 27,850 1b., whilst the ratio of weight on the 
drivers to maximum tractive effort is 5:96, which is higher 
than that for any other passenger locomotive which has, 
within recent years, been erected in the United States. The 
engines, of which we give a view above, have the following 
dimensions :— 
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THE WORTHINGTON PUMP WORKS, 


THE new Worthington plant of the International Steam 
Pump Company, near New York, is probably the largest 
establishment in the world for the manufacture of pumps and 
pumping machinery, steam and electric power pumps, 
centrifugal pumps, condensers, cocling towers, water meters, 
and other steam ani hydraulic apparatus. The plant has 
accommodation for 6000 workmen, and the buildings have a 
total floor area of 18 acres. It has connection with three 
lines of railway, and sidings enter every building in which 
manufacturing is carried on, so that raw material can be 
delivered near where it is to be used, and finished work or 
machinery can be loaded directly into the railway wagons. 

According to the American Iron Trade Review, the 
buildings are arranged in two groups, and the materials 
progress regularly from department to department from the 
time the pig iron enters the storage yard near the foundry 
until the finished machine leaves the testing floor in the 
erecting shop to be loaded on to the railway wagons for ship- 
ment. The foundries, pattern warehouses, and shop and 
auxiliary buildings form one group. The machine and 
erecting shops, blacksmith shop, power house, and’ other 
buildings form the other group. Betwcen these is thé’main 
yard, with railway lines and facilities for serving all the 
buildings. Besides the railway sidings there is a complete 
system of works railways of 30in. gauge. The buildings 
are of steel frame construction. 

The main foundry is 600ft. by 140ft., with a centre bay of 
60ft., and side bays of 40ft. The centre bay has a clear 
height of 36ft. 6in. to the roof trusses, and is served by two 
30-ton and two 20-ton overhead electric travelling cranes, 
and one of the side bays—20ft. clear height—has four 10-ton 
cranes of the same kind. There are also five 15-ton electric 
wall jib cranes. There are two cupolas, 7ft. outside diameter 
and 6ft. inside, with a capacity of 36 tons per hour. The air 
is supplied by rotary blowers driven by electric motors. The 
core ovens are of brick, with steel rolling doors, and are 
adapted for either coke or gas fuel. The core room is 75ft. 
by 140ft., and here twenty-five women are employed. The 
cleaning or fettling floor is also 75ft. by 140ft., of concrete, 
with openings 3ft. by 5ft , fitted with bars lin. by 3in., 1din. 
apart. The castings are placed on or near these gratings, 
and the sand drops to the chamber below, where a belt con- 
veyor carries it to an electric separator, the sand going to the 
bins and the shot iron to the cupola. This arrangement gets 
rid of hot sand and piles of sand and rubbish upon the floor. 
This foundry is used for large castings, with either loam, dry 
sand, or green sand moulds. In the centre bay are three pits, 
15ft. by 30ft. and 15ft. deep, for very large castings. About 
850 men are employed here. Adjacent to the main foundry 
is the sand storage building, 250ft. by 35ft. The sand is 
delivered in hopper wagons, dropped into a bin, and then 
elevated and distributed to the storage bins by a conveyor. 

The machine moulding foundry is 400ft. by 65ft., and has 
asand cellar under the entire floor area. The foundry is 
divided into floors 12ft. by 30ft., with a gangway 12ft! wide 
down the middle. Each floor section is equipped with 
moulding machines of different types, and has a 1-ton elec- 
tric travelling crane, with hand control, so that each operator 
has the exclusive use of his own floor and crane. In the 
centre of each floor is a grating 20ft. long and 3ft. wide. 
As the moulds are taken from the machines, they are set 
near the gangway where they are poured by another gang. 
As soon as they are cool, the moulds are emptied, and the 
-sand goes through the grating to the floor beneath; there it 
is cooled, tempered, and shovelled into a conveyor, which 
again delivers it to the moulding floor, and each floor section 
has its own bucket conveyor delivering the sand at the 
benches. 

Melting and pouring go on all day, and there are two 5ft. 
cupolas, 4ft. inside diameter. One of these is used in the 
morning and the other in the afternoon. The metal is dis- 
tributed to the floors by ladles mounted on lorries. All cores 
are made by girls in a room devoted to the purpose ; this has 
four brick ovens, 10ft. by 20ft., with rolling shutter doors, 
and sixteen Millet core ovens. Under the core room is the 
sand room, where the sand is stored and mixed, Prince 
revolving cone mixers being used. 

Adjacent to the moulding machine foundry is the cleaning 
room, 200ft. by 60ft., with a 5-ton electric travelling crane. 
There are foursand-blast rumblers and two sand-blast rooms, 
20ft. square, the sund being carried away by an exhauster to 
a settling tank. There are six Sly rumbling barrels, 5ft. 
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diameter and 6ft.-long, and a number of connections for 
pneumatic chipping hammers. In this room is alsoa furnace 
for annealing small parts. 

The brass foundry is 200ft. by 100ft., with a centre bay and 
two side bays. The former has a3-ton electric travelling crane, 
while each of the latter has an overhead runway with Coburn 
trolleys. There are five Schwartz furnaces, one of 40001b. 
capacity for each heat, two of 2000 lb., and two of 1200 lb. ; 
also six crucible furnaces. Castings up to 5 tons in weight 
are made, but the large pieces are cast in the main foundry, 
the metal being transferred by ladle cars on the narrow gauge 
works railway. The furnaces may be heated by oil or gas. 
The brass foundry is equipped with moulding machines. 
Castings are cleaned by the sand blast, by water-barrel 
rumblers, by pneumatic chipping hammers, and by grinders 
with wheels of carborundum. The refuse is put through 
grinding mills and electric separators. 

The three foundry buildings enclose the foundry yard, 
which has railway sidings running one way and the 30in. 
works railway lines at right angles, forming a series of 
rectangles. The yard has a 15-ton locomotive jib crane, and 
a 5-ton fixed jib crane of 50ft. radius. In this yard is the 
laboratory building, where samples of raw materials are 
analysed and the foundry mixtures made up to produce irons 
of definite composition. 

The pattern shop has three rooms 150ft. by 75ft., fitted 
with band saws, planers, plain and post lathes, trimmers, 
electric heaters for glue pots, &c. Some of the band saws 
can be tilted in either direction, and there is a surface planer 
with 30in. knives and a table that can be tilted 20 deg. in 
either direction. The largest trimmer can cut wood 8in. by 
20in. Metal patterns are made ina room 40ft. by 60ft. in the 
machine shop. The pattern storage building is 500ft. by 75ft., 
four stories high, equipped with the sprinkler fire protection 
system. The patterns are stored upon shelves and racks, 
and are located by a card index. 

The machine shop and two erecting shops are arranged, 
like the three foundries, to form three sides of a rectangle. 
The machine shop is 1000ft. long and 120ft. wide, and parallel 
with it is the low erecting shop, 600ft. by 120ft. Connecting 
them is the high erecting shop, 210ft. by 126ft. Lines of 
standard gauge run through the main bays, so that castings 
may be brought from the foundry on platform wagons, and 
finished machinery can be loaded at any point for shipment. 
There is large window and skylight area, and the buildings 
are well equipped with arc lights. Drinking water is well 
supplied, and there is ample toilet room accommodation, 
these rooms being arranged on galleries where unobstructed 
floor space is desired. 

The main machine shop, 1000ft. by 120ft., has a centre 
bay and two side bays, with galleries in the latter. In the 
centre bay are a 15-ton and two 20-ton electric overhead 
cranes of 59ft. Gin. span. In the side bays are seven 2-ton 
and five 1-ton electric cranes, controlled by hand, all of 
which are of 27ft. span. There are also seven 2-ton electric, 
and nineteen 2-ton hand-jib cranes. The machine tools on 
the main floor are driven by individual electric motors. 
Those in the gallery are arranged in groups, each group 
served by an electric motor, driving 200ft. of shaft. One 
gallery has four groups and the other three groups. The 
shop has five hydraulic lifts of 5 tons capacity. 

The high erecting shop has a centre bay, 60ft. wide, witha 
clear height of 72ft. to the roof, and 62ft. to the hooks of the 
electric travelling cranes—one of 30 tons and two of 5 tons 
capacity. In this bay the largest pumping engines can be 
erected complete. The two side bays are 32ft. wide, with 
four floors, the lower floor on each side being served by 
electric overhead cranes. The three upper floors or galleries 
are served by 2-ton electric lifts. 

The low erecting shop also has three bays, with three 
electric overhead cranes in the centre bay—one of 15 tons 
and two of 10 tons. In the side bays there are four 5-ton 
electric cranes and three 1-ton cranes, having electric hoist 
and hand travel. 

The blacksmith shop is a separate one-storey building, 
200ft. by 42ft., with eight fires. It has a 2-ton jibcrane, and 
three steam hammers of 1500 lb., 1000 lb., and 500 Ib. 

Another building has a large room for the testing of 
finished machines by steam and hydraulic pressure, and 
another large room for the storage of machines in stock. 

All electricity, steam, compressed air, and hydraulic power 
are generated at and distributed from a central power-house, 
174ft. by 120ft., having an engine room 450ft. wide, boiler 
room 50ft. wide, and cold storage 14ft. wide. There are six 
water-tube boilers of 250 horse-power, and two engines 
driving 500-kilowatt, generators, running at 150 revolutions. 
There are also pumps and three air compressors. 

The coal storage is peculiar ; the bins extend 5ft. below the 
boiler room floor, and are filled with coal to this level, the 
coal being covered with a tar-concrete floor, and intended 
to remain indefinitely to provide for emergencies. Upon this 
floor is stored the coal for regular use, the railway wagons 
being pushed up an incline and emptied into the bins, from 
which the coal is delivered by pipes to the furnaces. Water 
is obtained from deep wells and pumped to a reservoir of 
1,000,000 gallons capacity, and to an elevated tank of 100,000 
gallons on a steel tower, 150ft. high. This tank supplies the 
automatic sprinkler service. The water for drinking 
purposes and for the wash rooms is pumped direct from the 
wells. 

In the foundries a special system of cost accounts is kept. 
The accounts are classified as follows :— 

(1) Green sand castings, 

(2) Dry sand castings. 

(3) Loam castings. 

(4) Machine castings. 

(5) Cleaning or fettling. 

(6) Chipping. 

(7) Moulding. 

‘Sy Expense. 

(9) Iron casting production. 

The tabulated accounts show the total cost per pound, and 
by comparison will show for each month the cost of product 
for each operation. Tabulated accounts are also kept of the 
daily output, pay roll, production per moulder, production per 
helper, number and percentage of good and bad castings, and 
cost of patterns per pound. Thus any variation of cost, 
with its cause, can be readily seen. For the labour accounts, 
the men in one department are numbered from 1 to 100, 
those in another from 101 to 200, &c. The names are also 
classified by these numbers for the use of the foremen. 








Ovr of fifty-seven existing blast furnaces in South 
ussia, only thirty-four are at present in operation, 








AUTOMATIC EXHAUST RELIEF VALVE. 


AN automatic exhaust relief valve, which is claimed by its 
makers to have overcome all the difficulties met with 
hitherto with valves of this class, has been put upon the 
market by Messrs. W. H. Spencer and Co., of Hitchin, Herts. 
It is manufactured under the Anderson patent, and in one of 
its forms is shown in Fig. 1. In this a portion of the casing 
is removed, so that the general construction is readily seen. 
The valve A is carried on a spindle E, and is kept central by 
means of guides F, and the bearing in which the spindle 
works, C is the valve seating, and it has two diameters, the 
valve being turned a sliding fit into these two diameters. It 
will be observed that by reason of this design an annular 
dashpot is formed by the valve and its seating, and that, as 
will be seen in Fig. 2, the valve for the length of travel until 
its lower edge has been forced above the top edge of the seat- 
ing is under dashpot action. The valve seating C is 
renewable and is machined all over, sufficient clearance being 
allowed hetween it and the valve case to permit of expansion, 
special importance being attached by the makers to this 
point. It is held in position on the ring B by lock nuts and 
washers. 

The valve seating being renewable, it can be taken out and 
refaced if necessary, and the valve casing is so arranged that 
this may be done without disturbing the casing or taking it 








Fig. 1—ANDERSON EXHAUST VALVE 


out of the pipelines. The sliding fit is not depended upon 
to keep the valve tight, this being effected by means of the 
two metal surfaces at D, there being no fibre facing to the 
valve. Working in a yoke G on the valve spindle is the end 
of a pivoted weighted lever H. This is for balancing the 
valve, and, as set, it just does balance it. 

Attached to one end of a tube P, which works in a guide, 
is a spring O, the tension of which can be regulated by 
means of the screw J and the hand wheels K and K'. The 
block attaching the spring to the tube is also the adjusting 
nut. To the other end of the spring is fixed a block which is 
free to slide along the tube, and which also engages an arm 
on the lever regulating the movement of the valve. The 
motion of the tube, and hence the relative position of 
the valve with regird to its seat, is shown by the pointer L 
and the indicating scaleN. By means of the hand wheels K 
and K!, the tension cf the spring may be adjusted to suit 
varying conditions of the valve. As shown in the illustra- 
tion, the pointer L indicates that the adjustment of the 
spring is such that the valve is just on its seat, but the ten- 
sion of the spring can be so regulated that the pointer can be 
made to indicate any position of the valve between ‘‘ on 
seat ’’ and ‘full open.’’ M isa locking catch by which the 
action of the spring can be cut out, and when this is so the 
valve can be operated positively by the hand wheels and 
placed in any required position. : 

This valve, which is either made for vertical, horizontal, 
angle, or inverted working, is specially designed for use with 
condensing engines, or with engines where the exhaust steam 





Fig. 2—DETAILS OF VALVE 


passes either wholly or partially through feed-water heaters. 
It is claimed to be particularly adapted for modern electric 
light and power stations, and we are informed that it is in 
use in a large number of installations. In working there is 
said to be a wonderful absence of thumping and vibration, 
which it is by no means unusually met with in some types 
of valves. This is due to the dashpot action, which, indeed, 
may be said to be the main feature of the valve. 

In actual starting to work the regulating hand wheels are 
revolved, so as to put enough tension on the spring to lift the 
valve off its seat and to bring the pointer L to the position 
marked ‘‘normal.’’ When in this position a very small 
vacuum is said'to be sufficient to draw the valve down on to 
its seat and to make an air-tight joint. Should the vacuum 
fail, the tension of the spring tends to lift the valve off its 
seat and to bring it back to the normal position. As soon as 
the pressure of the exhaust steam rises above atmospheric 
pressure the valve opens fully and the steam passes to 
atmosphere. When the exhaust pressure ceases the valve 
falls, assisted by the action of the spring, until it again enters 
the dashpot and assumes the normal position. It is then 
ready to close on its seat as soon as the vacuum is renewed. 
The action of the valve is therefore entirely automatic both 
in opening and closing. The makers assert that no 
hammering can occur, as when hanging in its normal 
position the valve is clear of its seating, and any movement 
set up by the beat of the engines is checked by the action 
both of the spring and of the dashpot. ’ 

This valye can also be used in connection with exhaust 
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heaters, and when so employed it is placed on a branch of 
the main exhaust pipe between the inlet to the heater and 
the engine. When so placed it is designed to regulate 
automatically the amount of exhaust steam passed to the 
heater, and to allow the excess quantity to pass direct to the 
atmosphere. This is done by throttling the steam to a fixed 
back pressure, a pressure equal to 3in. or 4in. of water being 
generally sufficient for the purpose. The pressure can be 
varied by altering the tension of the spring by means of the 
hand wheel, as has already been explained. As when used 
with a condenser, the ordinary position of the valve js 
adjusted so that the pointer is opposite ‘normal.’ In this 
position the valve is suspended clear of its seating, but 
practically no steam escapes until there is an increase jn 
back pressure which causes the valve to lift clear of the 
dashpot. 

The valves are made in seventeen sizes, varying frou din 
to 30in. in diameter. 7 








MULTIPLEX HEATER DETARTARISER, 


WE give below an illustration of a new feedwates- 
heating and purifying apparatus which has recently been 
constructed by Messrs. Joseph Wright and Co., of ‘Tipton, 
Staffordshire. It is said to be one of the largest of its kind 
yet made in this country, and is designed to heat and partly 
to purify 18,000 gallons of water per hour. It is 35ft. 
in height, 9ft. diameter, and the total weight is estimated 
at 40 tons. The apparatus may be said to consist essentially 
of three parts or sections, The top and bottom portions are 
circular in shape, and the centre section consists of a square 
chamber which contains a number of precipitating plates, 
There is direct communication between the three sections, 
The apparatus works on the same principle as has hitherto 
been adopted by the makers in their other purifiers, 
Exhaust steam enters the lower section and passes 
into a grease separating chamber, where the oil and steam 
are separated; at the same time this fresh exhaust steam 
circulates round a large storage tank which contains the 
purified feed-water. By this means the feed-water is main- 
tained at a high temperature. As the steam passes upwards 


HEATER DETARTARISER 


it completely fills the central chamber, enveloping the 
precipitating plates. Before passing through the exhaust 
outlet at the top, the steam in the top section meets the 
supply of fresh water as it enters the apparatus. Thus 
a considerable quantity of the steam is condensed and 
at the same time, the water is heated considerably. This 
feed-water enters through an automatically regulated cock 
placed at the top of the plant. The supply is controlled by 
means of a rod, the other end of which has a plunger attached 
to it which floats in a cylinder containing water. This 
cylinder is in direct communication with the feed-water 
reservoir, consequently the height of the water in the reservoir 
determines the height of the float, and upon this depends the 
amount of opening of the valve. A water spreader is used to 
distribute the water over a large area. The water flows over 
the precipitating plates in a thin film, but before reaching 
this chamber it has already been heated to a temperature of 
about 200 deg. Fah. Thus, when the water falls on to the 
plates it is in a condition to part rapidly with the temporary 
hardness which it contains, the scale-forming matter being 
deposited on the plates, and the water passing into the 
storage tank, From here it flows through a filter at the 
bottom of the apparatus into the feed pump. It is said that 
by this process the water can be heated approximately to 
210 deg. Fah. without putting any back pressure on the 
engine. It is further claimed that grease is entirely 
eliminated. Although it is not possible altogether to 
eliminate the total hardness, nevertheless the makers state 
that it can be reduced by as much as from 50 per cent. to 75 
per cent. It is possible in cases where there is considerable 
permanent hardness, or where it is necessary to treat the 
water chemically, to modify the plant slightly by the addition 
of an automatic device for supplying common soda. The 
arrangement may be regarded as a pair of scales working 
centrifugally, the weight being provided by the water flowing 
into the apparatus. As soon as thereis a sufficient quantity 
of water, a measure full of soda or other sclution is poured 
automatically into a tun dish provided, the solution then 
flows into the heater depositing the scale-forming salts. When 
soda is used to assist in the purification of the water, ® 
different filter has to be employed owing to the comparatively 
small size of those usually adopted, which, though efficient 
for long periods when chemicals are not used, would require 
too much cleaning and attention where the impurities are 
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deposited. Two classes of filters are used: fibre 
filters, sosolally & arranged for rapid cleaning, or, preferably, 
gelf-cleansing sand filters. With regard to the economy of 
the plant, the makers claim that, apart from the saving in 
the coal bill, which should never be less than 10 per cent., the 
gaving in water is about 15 per cent., due to the condensation 
of the steam. To this must be added the economy due to 
increased evaporation in the boilers on account of the purer 
feed-water, and, as a consequence, a smaller deposit of scale. 
There is a still further saving due to the reduced boiler 
cleaning and repairs. 
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IRON AND COPPER STAY BOLTS.* 
By Joun Livinastong, Montreal, 


the pleasure of appearing before you on November 20th 
1 ag, and Fre subject you had then pre-arranged for discussion 


mu Is there a really adjustable and reliable staybolt for locomo- 
tive boilers !” 5 

Have you since discovered an affirmative answer! If not, per- 
haps the text I have taken may clear your vision, set you thinking, 
pes put your thoughts into action on the lines of evidence appeal- 
ing to your reason material which has been used by some 
witbout proper consideration of the iron required for stay bolts, 
and on the lines of evidence appealing to your reason with respect 
to the kind of iron which should be used for stay bolts. 


QUALITY, 

In a trip by me from Canada to Mexico, and through Mexico, I 
heard many remarks which set me thinking, and, as that trip 
lasted over nine mon' during which I interviewed the 
mechanical men, and purchasing agents, visited many of the shops 
and round-houses, with my eyes never shut, my ears open, always 
learning, and, from the appreciation that was plainly visible, and 
generally expressed, it was plain that I gave as much information 
as | received, and I was invited in friendly terms to come again. 
I was doing good, 

There is much to learn from the incidents of that trip. I will 
reiate only a few, which give force to the subject this evening. 

in the early part of the trip a purchasing agent, who considered 
price the desideratum in the purchase of stay-bolt iron, informed 
me that he had sent out letters of like wording to each of all the 
makers of stay-bolt iron, including one concern from which he 
had supplies that gave good satisfaction in the locomotives of 
different constituents of the system—a consideration in value— 
but that that concern did not have a proper appreciation of prices, 
and the contract was given to a lower tenderer. | have since, by 
observation, been seized of knowledge that that purchasing agent 
did not have a proper appreciation of quality. Ido not say that 
in disrespect; but, with all respect to the purchasing agent and 
purchasing agents—all nice men—I make the statement in the 
interests of the mechauical men and the public. 

Price and quality are related terms. The Mexican dollar is 
current in Mexico at one dollar, but will nowhere purchase more 
than 50 cents of vaiue. An abnormal gain through the purchasing 
agent is certain to be followed by grievous losses through the loco- 
motive, for the value of the material purchased below current 
values of reliable iron will not be worth more than a Mexican 
dollar. It was so in that case. 

In the course of my travel I found myself in the shops and the 
round-houses of the constituents of that system. I stood beside the 
threaders, and saw hard spots where the tops of the threads broke 
off, and seams were seen, In some cases, as deep or deeper than the 
threads, I have seen the die in cutting turn over a lap of a layer 
of lamination, and the man at the machine take out the bolt, 
look at it, and put it aside, condemned as fit only for the scrap heap, 
with loss of time and material; and there were many more just 
like that. I have stood in front of an iron rack, and counted the 
number of the bars of that stay-bolt iron in a square, and counted 
the number of bars that were seamy, to the extent of an impression 
I formed that they would leak. I have seen samples of the same 
iron which ned ome and the iron in question, but for seaminess, 
would be classed as good. On the whole, it was worth what was 
paid for it; it was a merchantable iron, but a losing purchase 
» A Go manips it was not a suitable iron to have purchased for 
stay ’ 

_ Merchantable iron can be bought at all prices from 14 cents to 
7 cents per Ib., but all merchantable iron is not fit for stay bolts. 
I found at every divisional point of the railways of that system 
that the same iron had earned the same character. One of the 
superintendents of motive power said : ‘‘ We used to run engines 
up to 2301b. pressure when they were stayed with the iron used 
before that contract was made. Now,” he said, ‘‘when stayed 
with the iron under the contract, we run the engines at 170 1b. 
pressure,” The mechanical men were not in fault, except that 
po d acquiesced, while disapproving — ‘‘they had quit their 
icking. 

On another occasion I called to see the master mechanic at a 
divisional oy of a great railway, but as he was engaged with 
someone else, I went through to the shops. There I saw an 
iron not generally known being threaded ; it was the first time 
! had seen it, and it also was seamy as well as hard in spots. 
I took up one of the blank bolts, Poe asked one of the men to 
test it for me; but it broke in bending, showing a mixed fibrous 
and crystalline break. I took the two pieces to the superintendent 
of motive power—I was doing a friendly act—and told him where 
I got them, and there was more just as bad on the floor of the 
main shops of that system. 

You cannot, I said to the S. M. P., afford to use that iron, 
and I told him some of my own bitter-bought experiences with 
bad iron, some of it good, some of it as deceiving as hypocrite- 
man. Wrongs, I said, never stand still; they reappear as cause 
in disaster — they cause disaster. He did not defend the iron 
except to say that he had some of it that did give good satisfac- 
tion, but that was atived by a sorry expression of regret 
that the renewals of broken stay bolts amounted to . . . 
thousands a year ; that when he took hold, . . ~ iron was in 
use, and though it was a high-priced iron, the breakage was so 
heavy from it that he had turned to this other iron, which was 
convenient and cheaper, and so far within the three years he had 
no explosion, In the then following week one of the firemen 
opened a fire-door of one of the engines to inspect the inside, and 
that instant there was an explosion. The fireman was killed ; his 
body was horribly mutilated. 

Can the mechanical men afford to take such chances with such 
or like iron? If the mechanical men, by any act of theirs, put the 
power into the hands of purchasing agents to supply them with 
such or like iron, are es | not particeps criminis with the purchasing 
agents when disasters follow? Every man who works iron should 

'e as watchful as the ins hereafter referred to. 

‘ = January a vf The Lecomotive, ee by bd Hacsioed 

over iusurance Company, exposes, er the text, ‘‘ Kascality in 
1 —not stay bolts—bolts which had been made too short for a 
}0b, in that they extended only half-way into the nuts, The 
inspector discovered this, and caused a workman to be sent to 
replace the short bolts with others of a proper length. The 

— took with him the required bolts, but the place was hot 
- uncomfortable. He skulked the job, sawed off stub ends 
pate _— be seongls and screwed — om the unfilled 

s. was then a appearance of bolts of full length 

having been put into the job, . ‘ 4 


19050? read before the New York Railway Club and members, July, 





That workmanship, like some iron, was deceitful ; but the same 
inspector again discovered that the short bolts were as before, 
baw Fes balance of the nuts closed by stub ends, It was wilful 
raud, 

I cite that to emphasise needed attention to iron for stay bolts. 
I have had experience with rascality in iron, in which there is 
often a hidden hypocrite quality, asin the case of the short bolts 
discovered by that inspector. But the hidden and hypocrite 
quality of iron is only like the workman’s fraud, in that there may 
be known impurities, to the extent of unmerchantability under a 
good skin. In some cases the fraud is in a quality that has come 
through from the ore, or in mixed scrap; it may be a quality 
acquired in the furnace, or produced by careless manipulation. In 
whatever way, if known to the vendor, it is fraud to sell it, and 
foolishness to buy it—if the vendee knows it ; such knowledge is 
not imparted, 

When the iron comes through the rolls, the eye cannot tell that 
there may be good and bad under the like skin, on each bar of the 
iron ; for example, take 1000 bars of merchant iron, and test it bar 
by bar, you may or not, but say you may, or the testing engineer 
may at the start of his testing, find one, three, five, twenty, or any 
supposititious number sufficient tocommand your confidence, e 
iron is then put aside for use, and in its use the workman finds 
some of it fibrous, he tells; tells that it is good iron, for good 
workmen love good iron, even as men love men of probity. By and 
bye the workman finds some of that iron break with a mixed 
fracture, and again he finds some to break with a crystalline 
fracture, and his good — is halted, as a man will halt in his 
opinion of a man who been an unexposed hypocrite, who 
has deceived him. Meantime the work from his hands will have 
gone into nse. If he is an honest man, and not afraid of losing bis 
job, he will tell about it, that danger may be arrested. If he 
works on, with a stultified feeling that the iron was given him to 
work, and that he is working it, he is quieting his conscience by 
mentally putting all blame for the attendant disasters which may 
come from its use on those overhim. But heis none the less 
particeps criminis from the moment he is aware that there is 

idden danger in the iron. 

Those are not imaginary statements ; they are based on facts 
within my own knowledge and experience. Experience that made 
me the friend of the user of iron, never an apologist for inferior 
material. I am an enemy of crystallised iron. It is unsafe at all 
temperatures. Tomlinson says :— 

‘* Those substances which induce crystallisation do so in conse- 
quence of not being chemically clean.’ 
A railway locomotive was being returned to its shops in Ohio 
for repairs; it exploded. Pieces of iron and sections of seven 
human bodies went up in the air. One man was severely burned 
with the coals of fire from the exploded boiler ; and in that Press 
se rt was the clue to the untold cause of the explosion—stay 
way : 
Instead of an abatement, it has seemed to me, from the Press 
notices, that there has been an increase in the number of explo- 
sions generally attributed to—low water. The public are left to 
assume from those two words that the engineer and fireman, who 
ov be dead, were guilty of neglect, when the fault may be—and, 
as I heard an engineer, probably exaggerating, say, that nineteen 
a out of twenty the cause of explosions now is—the stay bolts 
reaking. 
A few years ago some of the great railways decided to have the 
purchasing agents buy only on specifications. As a result, low- 
price iron became the ambition of the purchasing departments, 
aa obtaining high quality by specification restraints. 
urchases have been e at prices which have even surprised 
the purchasing agent, and offers have been made to purchasing 
agents below the surprises, and locomotives have exploded on the 
lines of cheap stay-bolt iron. 
That policy has not lowered the price of the standard brands of 
a iron, but it has acne the breakage of stay bolts, 
and I think more than half of the explosions in locomotives are 
due to the breakage of low-priced stay bolts, made from mixed 
qualities of stay-bolt iron—that is to say, in iron sold for stay-bolt 
iron, 
The duties of stay bolts are like the service of soldiers. Oyama 
does not win his battles with adolescent youths or senile men ; 
his enduring victors are the adolescent youths toughened by 
exercises as they grow into manhood, with the spirit of liberty 
enthused within them to sustain them in action and make them 
enduring in all the hardships of warfare. The stay boltsin a 
boiler are always at war, and as in the field every man that falls, 
so in the fire-box every bolt that breaks, puts heavier service on 
the others. The iron for stay bolts must be toughened—refined— 
by working, even as Oyama’s youths are toughened by exercise. 
In man and in iron there is a limit to endurance—youth has not 
the virility of manhood, nor has iron, from puddled bars to mer- 
chant iron, the toughened density and homogeneousness to offer 
the staying power required in a furnace ; nor can any dependence 
be placed in merchant bars made from scrap iron. As Byrne, the 
author, says :—‘‘ Scrap iron is com of many various qualities 
of iron, and all of them have their own special welding points ; 
when worked together, one portion that is less refined is too much 
heated, and consequently deteriorated, before the more highly 
refined portions are at a welding heat ; and we are thus placed in 
the awkward dilemma of either burning the one or of being unable 
to weld the other.” 
And there is always dirt, often red-short, cold-short, and some- 
times mixtures of steel, and some of the iron, like senility in man, 
showing crystallisation from overworking and other causes. 
Quoting again from Byrne :—‘‘Scrap iron, or any other iron highly 
refined, is the worst material for the construction of large forgings. 
Refined iron, such as Low Moor, although the best for some pur- 
poses, has already reached the highest point in its strength, from 
which it is more likely to be deteriorated by additional workings.” 
What is there said about Low Moor iron applies to a stay-bolt 
iron, which, by its crystallisation and frequent surprises in breaks, 
gives force to the remarks of Mr. Byrne on overworked iron. I 
have seen new locomotives and locomotives from the shops of the 
railways, stayed with iron from scrap, showing leaks at the stay 
bolts before they were many weeks on the road, in service. 

The American Society for the Testing of Material showed at its 
convention at the end of June a disposition to now go to the 
opposite extreme in making choice of stay-bolt material, and even 
to dictate to the manufacturers how they should make stay-bolt 
iron, A-few words from Mr. Wickhorst pointed out the better 
way :—‘‘ That he had found that piling iron in testing stands more 
vibrations than bloom iron.” 

How, then, it may be asked, is choice to be made of a suitable 
quality of material for stay bolts. As you would choose a good horse, 
not by buying a mongrel, you may get a good horse in buying a mon- 
grel, and you may get good iron in having it from scrap or from 
coal-smelted iron, but impure material is in such selections ; where 
life and property are in peril, and pure material may be had, the 
turning of the scale of value in selections should for greater 
security to life and property rather than to an imaginary saving 
initially in the price of material. To use iron with chances of 
phosphorus in it is as imprudent as for a recruiting officer to select 
meu suffering from cancer. To useiron with sulphur in it is to 
use iron which may crumble away, and its rivet heads to break off 
at a red heat, throwing heavier duties on the stay bolts which do 
not break, lessening their life. 

On mechanical men, by their requisitions, and on purchasing 
agents in their selections of iron for stay bolts, heavy responsibilities 
are imposed, and there is no excuse worthy of the name to advance 
because of high pressures, for only the purestiron should be used 
for stay bolts in a locomotive at all pressures. However worked, 
coal-smelted iron is not equal to iron smelted and worked from 
charcoal, That was the fuel of England for iron for high-class 
forgings unti) Great Britain was deforested. That continued to 
be the kind of iron—obtained from Norway or Sweden—for high- 





class forgings, making them from Swedish scrap, by which an 
erroneous opinion became prevalent that iron made from scrap 
was be’ , whereas the betterment in those high-class forgings 
was in the fact that the Norway or Swedish scrap was all clean 
and ong: | ure, made from the magnetic ores of those 
countries, sme. ted and worked with the charcoal also made in those 
countries, 

Norway and Swedish iron is, however, too porous as received in 
importations for stay bolts ; it requires to be worked and re-worked 
paren in with other charcoal iron ; its re-workings make it 
ess porous, more dense and cohesive, more suitable for stay bolts. 

The gain to the locomotive in re-workings of coal smelted iron 
and the greater gains to the locomotive in re-workings of iron with 
charcoal for fuel will be understood by reference to tests which 
took place in Great Britain some years ago, preserved in Byrne’s 
publication. Before the forging implements were perfected as 
now, and when the British Government was troubled with burst- 
ing guns, as the railway men are now troubled with breaking stay 
bolts, twelve tests were made to discover betterments obtainable 
from re-workings, viz.:— 

Test 1 and 2— 

Were samples of once rolled iron from the puddled bars. 
Average tensile strength 9... .. 22 «2 os -+ «+ of 
Elongation in 4in. .. ae a 

Tests 3, 4, and 5— 

Were samples cut from across the grain of the gun. 
Average tensile strength 8 .. .. .. 2s os oo oe 
Elongation in 4in. foreach sample .. 

Tests 6, 7, and 8— 

Were samples cut with the grain 
Average tensile strength .. 
Elongation in 4in. .. .. 

Tests 9 and 10— 

Were borings from the gun, worked over with coal for fuel. 


49,504 
sin. 


43,390 
fin. 
from the gun. 
an on 9a. e Se 
gin., din., and jin. 


Average tensile... .. . 61,7 

Elongation in4in. .. .. -. .«. din. 
Test 11— 

Was borings from the gun worked over with charcoal for fuel. 

Tensile strength in Ib. persquareinch .. .. .. .. «- 76,584 

Milomentiom fm Gm. 5. 2. ce ce te ce ce ott y’sin. 
Test 12— 

Swedish bar iron as imported. 

Tensile strength .. .. .. .. 60,584 

Blongation in dim. .. 2. 22 «2 oc «6 os os jin. 
Compare the merchant bars—Tests 1 and 2—with the Swedish 


bars—Test 12—and observe the difference in quality in once rolling. 
Then compare the samples Test 1 and 2 with Tests 9 and 10 and 
note the improvement from re-workings. Then compare the 
samples Tests] and 2 with Test 11 from re-workings with char- 
coal for fuel. Tests 3, 4, and 5 are only pertinent in that they 
show the cohesiveness of the iron that was being tested. 

Every re-working of iron adds in commercial terms the word 
Best, Best Best, Best Best Best, and for every ‘‘ Best” there is an 
advance in price of 10s. to 20s. per ton; while, therefore, manu- 
facturers may not have ‘a proper appreciation of prices,” it is 
plain that the opportunities of purchasing agents cannot suffice to 
give them a proper appreciation of quality; it is a subject that 
would take them below the surface of the every-day knowledge of 
the office. 

Tue Soup Riew Stay Bott. 

The straight stay bolt, generally about lin. in diameter, of even 
thickness from end to end, is the essentially true stay. Its linear 
expansion and boiler pressure in the water space are responsive 
and natural. The holes made in the sheets do not appreciably 
lessen the tensile strength of the sheets. If the iron be of high 
quality, not variable by varied quality in its components, and its 
yield point be about and over 60 per cent. of the tensile strength, 
it will endure the linear dilatations in service, hold the sheets taut 
against sagging or bulging, and expand and contract with the 
temperature. 

The length of life in the stay bolts is varied from what may be 
called their natural life to what may be called their premature 
death—their breakage. The natural life is only limited by wear 
and tear in dilatation ; the best material enduring the wear and 
tear the longest ; the’bolts, under strains within the elastic limit, 
resuming their form uninjured when the load is removed. That 
service from the stay bolts presumes the service to be in a boiler 
constructed true in all its parts, the holes for the bolts true in 
their alignment from sheet to sheet. 

The premature breakage of stay bolts is toa large extent due 
to inherent weakness from impurities in the iron. All iron has 
components ; it is refined in its progress from the ore to bar iron, 
and continues to have components for weakness even in highly 
refined iron. The components are not all equally enduring of 
strains and high temperatures, nor of the varied dilatations result- 
ing from the varied temperatures. Hence breakage, and often 
prematurely sudden breakages, occur from unseen weaknesses, due 
to impurities, in the best of iron. I cite two extremes, Low Moor 
iron and mixed scrap iron. The Low Moor, notwithstanding after 
being highly refined, sometimes breaking suddenly, having a chemi- 
cal composition of : Carbon, -09 ; silicon, -020; phosphorus, -316 ; 
and sulphur, -027. The mixed scrap, having, perhaps, as many 
components in every piece of scrap worked, ay phosphorus and 
sulphur in proportions to destroy the strength at some point in the 
bolt, and, with the variable dilatation, cause the premature death 
or breakage of the bolts. 

The liability to breakage in stay bolts is so constantly in the 
minds of railway men that they cause ,',in. holes, as tell-tale 
warners, to be drilled into the outer end of the solid stay bolt, sup- 
posedly 1jin. deep, into the centre of the bolt ; but sometimes the 
driller carelessly drills less than half that depth, so that while so 
weakening the iron, the purpose of the drilling fails. Others in 
drilling—in fact, all—fail to drill in a true alignment with the centre 
of the bolt, all running their drills off at angles, and in some cases 
that came under my notice, in one instance in a new locomotive, 
the drill came out at the base of the thread ; there was a leak, 
but it may be added that, in cases like that, where the drilling 
acts like the nicking of a bolt, it is promoting the breakage of the 
bolt ; all such drilling promotes the breakage of the bolts, true in 
alignment or not, for at the end of the ljin. the bolt is weakened, 
where its strength is most desired, and nearly all the breakage is 
in that part of the bolt, where weakened by the drilling in, about 
ljin. 

may say that, in my observations in my travel, there was 
brought to my notice breakage of stay bolts in the water space and 
near to the inside sheet, which is so unusual that, in the absence of 
known cause, I attributed to the quality of the iron. 

I had my attention called to the tell-tale holes in an engine 
returned to a shop for repairs and to have the tell-tale holes 
opened ; they were filled with dirt which had become so hard that 
no steam could come through for warning in case of breakage. I 
was assured that that was a common occurrence, and that in that 
way the initial cost of drilling was repeated as often as the engines 
were brought back to the shops. 

The testing engineer of the Southern Railway attributes such 
of the sages of stay bolts to ill usage of the boiler in cooling it 
down too quickly. He is right; and all the worse for the boiler, 
if its stays are of the quality of iron already referred to. Balfour 
Stewart, LL.D., F.R.S., says :—‘“‘ If a solid be cooled suddenly, in 
most cases its particles have not time to bring themselves into 
the condition proper to the reduced temperature, and in conse- 
quence the substance is in a state of constraint, which continues 
often for a very long time.” 

The violence of the contraction from cooling—that is to say, the 
violence in the molecular structure of the iron—may be imagined 
from the following, which is also from Balfour Stewart :—‘‘ It has 
been calculated that a bar of wrought iron, whose temperature is 
15 deg. Fah. above that of the surrounding medium, if tightly 
secured at its extremities, will draw these together-with a force of 
one ton for each square inch of section on cooling down to the 
surrounding temperature,” 





One of the largest locomotive companies informed me that it 
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had a great deal of difficulty in keeping apart brands of stay-bolt 
iron, specified for different orders for locomotives. Railways who 
use several brands of stay-bolt iron no doubt have like experience ; 
in fact, I know of one railway which had nearly 27 tons of a high- 
class stay-bolt iron, by error or oversight, put into its general 
stock, and the value of its service lost in the confusion of brands, 
Insuch mixtures the less good acquires a character which belongs to 
the better, and the better is degraded by the inferior. Such mix- 
ing of iron accounts for reputations undeservedly lost to the 
reputations of other iron celennevetie won, the vendee not un- 
frequently suffering in increased breakage of stay bolts. 

Another cause of breakage of stay bolts is in the bolt ends on 
the fire side of the sheet being helplessly exposed to the furnace 
fire, from which the bolt ends burn. I repeat a reminder of this. 
Mr. E. H. Smythe, in October, 1903, then of the Chicago and 
Alton Railway, now of the Rogers Locomotive Company, called 
the attention of the F.B.M. Convention to an exposé, on a board, 
of 171 stay bolts on the right side sheet of a locomotive boiler, the 
ends of which were burned to the extent of 44 per cent. of the 
number—that is to say, 75 were burned. 

Though the bolt ends may be of the same chemical composition, 
their molecular structure is changed, and continued exposure to 
the furnace fire will cause the crystallisation of the iron in the ends 
of the bolts where riveted at the inner sheet. May that erystal- 
lisation not extend up the bolt? Professor John ‘I'homsun is 
quoted, ‘* That substances possessing the same chemical composi- 
tion and crystalline form are active in causing the sudden 
crystallisation of each other.” 

In my travel I made inquiries at many shops and round-houses, 
and learned that all had experience with burned stay bolt ends, 
but not one had thought of any way by which the burning could 
be avoided. ‘The screw and riveted head being mechanical, not 
chemical, the connection is deprived of the relief by conduction of 
the heat through the metal to the water ; if uncrystallised, the 
metal expands with the heat according to its figure, but the 
cubical dilatation is greater than the linear, and this expansion 
causes resistance to the molecular force in the expanding sheet. 
I think that is one of the causes for cracked sheets. 

I suspended this paper here to think, and to look up authorities 
to see, if it was not possible to obtain the relief for the bolt by 
convection that fails, by reason of that mechanically broken 

hemical tion, in conduction ; but though the conduction of 
the heat from the rivet head be up the bar, it is dissipated by 
diffesion in the water space, while the rivet head and screwed part 
in the sheet are accumulating heat and burning, as shown in the 
said exposé, taken from an actual service of stay bolts in a fire-box. 

Rigid stay bolts may be improved. In the desire for cheaper 
material for stay bolts, they were degraded by the hypocrite 
quality of iron ; breakages increased ; then expansion and con- 
traction was accused as the cause of the breakage ; but with the 
quality confined to the suitable material for stay bolts, there then 
remains but two things to do—cease weakening the stay bolt at 
one end by drilling, and cease burning it at the other end, then 
you will have fewer explosions, fewer coroners’ inquests, and fewer 
self-refiections. 





(To be continued.) 








GAS-PRODUCER PLANTS. 


IN a paper read some time ago before the Association of Engi- 
neers-in Charge Mr. Horace Allen made some interesting state- 
ments with regard to gas-producer plants. He commenced by 
classifying the gas producers for power-gas production under the 
following four heads :—(1) Coal slack, Mond system ; (2) coke or 
anthracite, with air only ; (3) coke or anthracite, using air and 
steam ; (4) coke or anthracite, using air and water vapour induced 
by the suction set up by the motion of the engine piston on its 
charging stroke without the employment of an exhauster or blower 
or of a gasholder. The author quoted Dr. Mond’s system as the 
only successful means of power-gas production from common coal 
known to him, but added that this system could only be made to 
satisfy the question of economy by combining the recovery 
of the by-products with the production of gas. Its most 
successful application is in stations of large capacity, such as 
central stations for the distribution of power over largeareas. The 
proportion of carbon necessary to be supplied for the provision of 
steam and power to that appearing in the gas is given as about 
24 per cent. ; this is said to be due to the large proportion of water 
required to be passed through the producer to keep down the 
temperature to that which yields the highest proportion of 
ammonia, i.¢., about 2} tons of steam per ton gasified. A large 
power plant of this description is now being erected in the Black 
Country, and the results obtained will be watched with interest. 
The Act provides that the maximum to be charged is 4d. per 1000 
cubic feet, but it is expected that 2d. will meet the general 
requirements. The author also discusses the question whether it 
is more economical to use air only or air and steam for the 
generation of the gas. According to Mr. Dugald Clerk, the 
theoretical composition by volume of air gas and air and steam gas 
would be :— 

Per cent. 
Air gas(N) .. . 66-6 
(CO) 33-3 


99-9 


Air and steam gas(N) .. 45-0 
(co 


(H) 


The production of carbonic oxide gas from carbon by air is 
accompanied by the evolution of an access of heat, while in the 
reaction between steam and carbon, forming carbonic oxide and 
hydrogen there is an absorption of heat. The two actions if 
carried on simultaneously require one volume of carbonic oxide by 
air and carbon to 0-73 volume of carbonic oxide by steam. Taking 
the average composition of the atmosphere by volume as oxygen, 
19-7 per cent.; nitrogen, 78-9 per cent.; and moisture, 1-4 per 
cent.; total, 100. The reaction in a producer with an excess of 
carbon, without the addition of steam, would result in gas of the 
following composition, again by volume :— 

Per cent 
Carbon Monoxide (CQO) .. -- 83-7 
Hydrogen heey 
Nitrogen 


1-1 
65-2 


100-0 


Eighty-nine cubic feet of gas containing 1 Ib. of carbon when 
measured at 32 deg. Fah. and 30in. bar. The thermal value, 
gross, per cubic foot = 119 B.T.U. The thermal value of 89 cubic 
feet = 89 x 119 = 10,591 B.T.U., while if 1 lb. of carbon be 
taken as giving 14,544 B.T.U., the thermal efficiency would be 
nearly 73 per cent. *In this case the power required for driving 
the fan supplying air to the producer would have to be provided 
by the power output of the gas engine, thus slightly reducing the 
thermal efficiency of the installation. Owing to the evolution of 
an excess of heat over that required to bring about the combina- 
tion of carbon and oxygen the resulting gas would leave the pro- 
ducer with considerable sensible heat, and there would have to be 
provided some system of cooling, the gas having to be reduced 
to as near the atmospheric temperature as possible. There 
would be no economy in heating the air by making it take up some 
of the sensible heat of the gas in this case. The most favoured 
method of reducing this loss of heat, and thereby raising the 
efficiency of the producer, is the addition of steam to the air 





supply. The Dowson system of gas production is taken as a 
typical example :— ‘ 
Dowson gas. 
Percentage 
by volume, 
Carbonic acid, (CO,) .. ne 
Carbon monoxide,(CO) .. Pek Pa Gee aa 
NE ee ee ee 
| ere 
Nitrogen .. .. 


6 
25 
1 


18 
50 


100 


Ninety-three cubic feet of this gas is said to contain 11b. of carbon. 
The gross thermal value per cubic foot is given as 158 B.T.U.’s. 
To provide the steam by a separate boiler, each 11b, of carbon 
gasified requires the expenditure of 0-1261b, of carbon. Thermal 
value of gas from 1 1b. carbon, 93 x 158 = 14,694 B.T.U., carbon 
1-26 lb. at 14,544 = 16,376 B.T.U., or a thermal efficiency of 89 
percent. The improved efficiency over the employment of air 
alone being due to the gases carrying away less sensible heat, while 
the temperature at which the producer works is also kept lower, 
the formation of clinker is reduced, and the fire bars, where em- 
ployed, are preserved for a long time. Continuing, the author 
says that a still higher efficiency may be obtained by har 
the engine direct to a generator, as in the suction producer :— 
« Suction gas typical 
analysis, by volume, 


S 





Carbonic acid, (C Ox) 
Carbon monoxide (UO) .. 
Marsh gas, (C H4) 
Hydrogen, (&).. 
Nitrogen 


14-6 
8 
20-0 
53-5 
100-0 


The amount of carbon in 1 cubic foot of gas is given as -00903 lb,» 
110-7 cubic feet of gas contains 1 lb. of carbon. Gross thermas 
value per cubic foot = 127-2 B.T,U. Making the calculation a_ 
before, the thermal value of the gas from 1 lb. carbon 110.‘ 
x 127-2 = 14,081 B.T.U.’s, Carbon, 1 Ib. at 14,544 B.T.U.’s 5 
therefore the efficiency = ieee The author 
gives particulars of an interesting test of a suction gas plant cf 
20 brake horse-power. The plant, including the gas engine, was con- 
structed by Davey, Paxman and Co., of the Standard Ironworks, 
Colchester. The engine had a single cylinder 10fin. diameter and 
l6in. stroke, and two fly-wheels, each of 5ft. 2in. diameter, The 
evgine worked on the Otto cycle of operations. Tests were made 
with two different samples of anthracite coal: (1) anthracite of 
poor quality; (2) anthracite said to have had 97 per cent. of 
carbon. <A gauge was fitted in the Pipe leading from the 
scrubber to the engine, in orcer to determine the suction. 
In the first test there was a suction of about 4in. of water, 
but in the last test the suction was only l4in. to 2in. In the 
first trial the gas valve was full open to the engine, but in the 
second test it was found necessary to have it closed a little 
owing to the reduced suction. With the poorer coal it was 
found necessary to agitate the grate at short intervals, other- 
wise the engine showed a falling off in power. The clearance 
space in the gas engine was proportioned to give a compression 
of about 110 !b. per square inch. The piston speed was about 
560ft. per minute. In all the trials the brake test was —.- 
The gross mean effective pressure of the first test was 65 lb. 
per square inch, the brake horse-power being 19-45. The 
maximum initial pressure was about 300 lb. per square inch. 
The trial lasted eight hours, and the coal used amounted to 
1-261b. per brake horse-power, but the proportion of clinker 
and ash was high. During the trials no cases of premature 
ignition, back-tires, or miss-fires occurred. It was only 
necessary to charge the generator five times, including the 
initial charge. The class of fuel satisfactorily used in this type 
of gas generator varies from anthracite peas to anthracite as large 
as walnuts, or broken coke, either class producing a somewhat 
differently composed gas due to the variation in the suction 
pressure set up by the quality of fuel employed. Finally, the 
author compares the cost of fuel per brake horse-powerhour in the 
Frond system with the suction producer using anthracite coal at 
22s. per ton. Mond gas at 2d. per 1000 cubic feet = 0-21 per 
brake horse-power hour; Mond gas at 4d. per 1000 cubic feet 
= 0-48d. per brake horse-power. Suction gas from anthracite at 
22s. per ton = 0-1ld. per brake horse-power. Thus, according to 
these figures, the cost of fuel in a suction producer is from a 
quarter to half that of Mond gas as provided from a large central 
station. 


= 96-7 per cent, 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Commanders.—F. H, Lister, to the President, for 
service at the Admiralty, temporary; Engineer Lieut. H. T. 
Garwood has been promoted to the rank of Engineer Commander. 

Engineer Lieutenants.— W. J. Ford, to the Vivid, for the 
Achilies; G. E. W. McEwen, to the Vivid, additional; W. F. 
Mitchell, to the Hecla, for the Erne; A. E, Everitt, to the Vivid, 
for the Chelmer; A, Olver, to the Sapphire, for the Teviot; 
H. E. Dowling, to the Pembroke, for the Natal ; C. F. L. Donkin, 
to the Victory, for the Vulture; E. J. Weeks, to the Sirius, on re- 
commissioning ; G. W. Bodel, to the Research ; Ernest D. Mallin- 
son, to the Vernon and Excellent, for torpedo and hydraulic 
courses; A. E. Drought, to the Sapphire, for the Gala; V. A. A. 
Ter Veen, to the Pembroke, for the Usk. 

Engineer Sub-Lieutenants.—E, W. Claxton, to the Devonshire ; 
F. H. Buckmaster, to the Devonshire (lent); John R. Hoddinott, 
Edward J. Bedwell, and Robert H. Withey, all to the Prince 
George (lent); John D. Grieve, William A. Bury, and Henry G. 
Moon, all to the Jupiter (lent). 








Tue INsTITUTION OF CivIL ENGINEERS.—The meetings of this 
Institution will be resumed on Tuesday, the 7th November, at 
8 p.m., when the president, Sir Alexander R. Binnie, will deliver 
his address, and, after the presentation of medals recently awarded 
by the council, will hold a reception in the library. 


Tue PrRincrPAL PoRTs OF THE WoRLD, in the order of their 
importance, with the tonnage entering and clearing, are :—Hong- 
kong, 19,204,889 tons; London, 19,063,629 tons; Antwerp, 
18,177,296 tons ; New York, 17,936,114 tons ; Hambnrg, 16,694,792 
tons; Live 1, 14,499,618 tons; Rotterdam, 13,579,629 tons; 
Cardiff, 13,179,156 tons ; Shanghai, 12,342,535 tons ; and Singa- 
pore, 12,004,919 tons. 

THe TRAMWAYS AND LIGHT RatLways AssoctaTIoN.—The 
arrangements for the lectures and visits of the Tramways and Light 
Railways Association have not yet been completed. The programme 
as it at present stands includes a lecture on ‘‘ Roller Bearings,” 
by Mr. T. W. How, to be delivered in the Lecture Theatre of the 
Society of Arts, Adelphi-street, W.C., on Wednesday, October 
25th. Special arrangements have been made for the lecture to be 
given on January 10th by Mr. A. L. C. Fell, M.LE.E., on 
‘* Brakes” ; this meeting is to be held at the Institution of Civil 
Engineers. Lectures on ‘‘The Paving of Roadways,” ‘‘On the 
Upkeep of Tramway Electric Motors,” by Mr. S. Sudworth ; ‘‘ On 
All-steel Cars,” also on ‘‘ The Thermit System of Welding,” by Dr. 
Goldschmit, will be delivered in November, March, April, and 
May respectively. The visits that have been arranged include 
the Holborn and Strand Subway and inspection of an all-steel car ; 
Lots-road Power Station, Baker-street and Waterloo Railway ; 
Neasden Power Station ; and the Great Northern, Piccadilly, and 
Brompton Railway. 





—_——_—_— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


CONTINUED activity characterises the engineering trades, and ; 
likely to do so for some time to come. yom mos: pe. 
have been in good request for some of the European countries and 
also for South America, South Africa, and India, Large foreign 
orders are held by the railway carriage and wagon builders. There 
is a good demand for hurdles and other kinds of fencing, nut and 
bolt makers are more regularly engaged, and the tube trade is 
more active, Commercial advices to hand from Australia this week 
speak of the increasing extent to which the wool clip is being 
secured year by year by machinery as compared with hand 
shears. (ralvanised roofing sheets are in active request out there 
and so are iron tanks for water storage, and cast iron water mains 
for water distribution in tion with icipal requirements 
This week, in the Midland iron trade, there seems a tendency 
towards more steadiness, This policy can very well be carried 
out without detriment to any interests, since a large amount of 
work has lately been booked, especially at last week’s quarterly 
meeting. Staffordshire cinder forge pig iron is quoted 48s.. part- 
mine 54s, to 55s., all-mine ordinary 57s. 6d. to 60s., with best 
82s. 6d. to 87s. 6d. Northamptons are quoted at 50s. to 52s. 6d, 
and Derbyshires at 52s. 6d. to 55s, In the manufactured iron 
trade some further orders have been placed for unmarked bars at 
last week's advance of 5s. per ton, making the minimum basis 
£6 10s, The galvanisers are still doing well with Japan, the 
Argentine Republic, South Africa, and India. Steel makers keep 
busy at the recent advances. The outlook for iron workers and 





.8teel workers as the winter approaches is better than for several 


en past, and it is anticipated that want of employment will not 
so acute as last year. 

A syndicate, composed chiefly of cotton mill managers from 
Rochdale and district, is stated to have acquired a site at Maccles. 
field for the erection of two new cotton mills, one to be a ring 
spinning mill with 60,000 spindles, and the other a mule spinning 
mill of 9000 spindles. The body named is contemplating putting 
down two similar mills in the Midlands, and for this purpose it 
is co-operating with the Chamber of Commerce of Dudley. The 
two bodies have formed a sites committee, and negotiations are in 
progress for two Dudley sites, so that it is possible that the 
industries of the Black Country may be added to in a quite 
unexpected manner by the establishment of the textile trades, 
The driving power contemplated is gas, and it is said that, on the 
principal intended, gas will drive a cotton mill of 90,000 spindles 
for about £600 per annum, as against £2500 for the same power by 
steam. 

The Birmingham Tame and Rea District Drainage Board have 
decided to accept the tender of Mr. W. Cunliffe for the construc- 
tion of bacteria beds at Minworth Greaves, and for the supply of 
slag medium for two of the beds at the sum of £16,087. The beds, 
which will be three acres in extent, will take the place of down- 
ward filtration. It is a continuation of the policy adopted several 
years ago by the Board. 

Mr. W. 0. E. Meade King, M. Inst. C.E., held an inquiry on Thurs- 
day into an application by the Birmingham City Council to the 
Local Government Board for sanction to borrow £32,924 for the 
erection of public baths at Moseley-road, Balsall Heath ; £6489 for 
works of paving ; £2310 for works of sewerage and surface water 
drainage ; and £2350 for the purpose of a canal wharf in Belmont- 
row for refuse disposal. 

An abundant and cheap supply of electricity both for light and 

wer is rapidly becoming an accomplished fact in the Birmingham 
Distri ict to a greater extent than ever before, much to the 
satisfaction of manufacturers as well as of private residents, 
The Electric Supply Committee have decided to recc d the 
City Council to make the following reductions in the charge 
per unit for lighting and private power supply in the city of 
Birmingham : — Lighting = For the first 300 units per 
quarter, from 6d. per unit to 5d. per unit; any quantity used in 
excess of this per quarter, from 4d. per unit to 34d. per unit. 
Power oy: For the first 300 units per quarter, from 3d. per 
unit to 2d. per unit ; for any quantity used in excess up to 3000 
units per quarter, from 2d. per unit to 14d. per unit; for any 
quantity used in excess of 300 units, if more than 3000 units are 
consumed during the quarter, from 14d. per unit to J4d. per unit. 
The charge per unit for an all-day supply for lighting purposes will 
remain as at present, viz., 3d. per unit for the first 300 units per 
quarter, and 2d. per unit for any quantity used in excess, subject 
to a guarantee of 25s, per 16 candle-power lamp per annum for a 
minimum number of twelve lamps installed. A special discount of 
5 per cent. off all the above charges is allowed if the account is 
paid within a specified time. ese recommendations wil] be 
submitted by the Committee in their report to the City Council 
at the December meeting, and if they are approved the new 
scale of charges will come into operation from the commence- 
ment of the Christmas quarter, and the first benefit will be felt by 
power and light consumers on the March reading of the meters, 

The changes proposed by the Committee for the supply of tram- 
ways inside the city boundary have been considered at a meeting 
of the Tramways Committee and approved. Under the scale 
agreed upon, the charge for the first 4,000,000 units per annum is 
to be 14d. per unit net ; for the second 4,000,000 units per annum, 
14d. per unit net ; and for any quantity taken in excess of 8,000,000 
units per annum, ld. perunit. Prices are only more favourable in 
the case of six other towns in the country, namely, Bradford, 
Farnworth, Liverpool, Bolton, Gloucester, and Nottingbam, where 
they range between ld. and 1-25d. per unit, and in these cases . 
there are combined stations for traction and lighting. When the 
tramway leases in Birmingham fall in next year, and when the 
new lines which are being constructed by the Corporation are 
being worked by the Tramways Committee, it is estimated that 
the quantity of electricity required for traction purposes will 
amount to 8,650,000 units per annum, the cost of which, according 
to the scale, will work out at 1-34d. per unit on the average. 
But when the Bristol-road and cable routes come under the 
control of the Corporation in 1911, it is estimated that the quan- 
tity of electricity uired will be 12,000,000 units per annum, 
and this will bring down the average price to 1jd. per unit. 
The Electric Supply Committee have also under consideration 
the subject of supplying manufacturers with electric motors upon 
hire. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


THE attendance on ’Change on the two past market days has 
been large, and the advances in prices which have occurred in 
other centres have been reflected here to a considerable extent. 
Indeed, there is no large quantity of iron offering, especially in first- 
hands, and deliveries by makers are becoming intermittent in 
character. Merchants are also offering on a small scale compara- 
tively. Insome influential quarters doubts are expressed as to the 

rmanence of this upward ‘‘rush.” There is a feeling that it has 
Coes overdone ; but, on the other hand, inquiry shows that there 
is a great preponderance of feeling on the other side. The opinion 
is given that for many reasons, notably the home demand in the 
United States, there is a more or less element of permanence in 
the advance, There isalso the fact that, locally, stocks of pig iron 
are depleted. There are complaints, however, that notwithstand- 
ing the busy aspect of the engineering and textile machine trades, 
ironfounders are far from well employed. On the other hand, 
finished iron is distinctly on the ‘‘boom.” On Friday, at a meet- 
ing of the Lancashire Stock Association, finished iron for delivery 
from stock was advanced 10s., and at a meeting of the Lancashire 
Bar Makers’ Association on Tuesday, there was an advance of 5s, 














Oct. 20, 1905 


THE ENGINEER 





399 








a 


| 








—_ 





in bars ; but it is doubtful whether any quantity could be bought 
at this advance, and it may be taken that substantially the real 
ieanee is 5s. to 10s. per ton. In pig iron there was an official 
advance in Lincolnshire on Saturday of 6d. per ton, but this was 
something of a farce, seeing that practically none was offering, 
while Derbyshire, which also followed nominally, was said to be 
unobtainable. Warrants were excited early in the week, and 
recovered towards the close, but that did not affect this centre to 
any great extent. Scotch pig iron shared substantially in the 
advance, along with English makes, Quotations are nominally as 
follows :—Lincolnshire, No. 3, 57s. to 57s. 6d ; Derbyshire, 58s. to 
f8;, 6d.; Staffordshire, 55s.; Middlesbrough, open brands, 
(ls. 10d.; West Coast hematite, 79s. net.; East Coast, 763. 4d. 
to 77s., stations Manchester. Scotch : Gartsherrie, 65s. to 66s. ; 
Glengarnock, 64s. to 64s. 6d.; Eglinton, 63s, to 63s. 6d.; Dalmel- 
lington, 62s., delivered Manchester docks. — : 

In forge iron there is little doing, both Lincolnshire and Derby- 
shire being practically off the market, ; 

Finished iron, as noted above, is dearer, and quotations are as 

follows :—Bars, £6 15s, to £7; sheets, £7 10s. to £7 15s.; hoops, 
7 to £7 53. 
O steel and steel products are also on the ‘‘ boom,” and it is 
difficult to obtain accurate information as to the course of prices. 
H>re, again, quotations are nominal. English billets, £5 5s. to 
£5 12s. 6d ; foreign, £4 122, 6d. to £4 15s.; hoops, £7 10s.; boiler 
plates, £8 2s, 6d, to £8 5s.; plates for tank, girder, and bridge- 
work, £6 12s. 6d. to £6 17s. 6d. 

Raw copper is advancing, and, in sympathy, manufactured 
copper advanced on Tuesday £1 per ton. On the other hand, 
tubes, &c., are nominal] ; sheets, £85 to £87 per ton; seamless 
copper tubes, 104d. to 10}d.; brazed, 10}d.; brass tubes, 8}d.; 
condenser, 9}d.; brass wire, 7d. to 7}d.; rolled brass, 74d.; brass 
sheets, 8d. to 8}d. per pound. 

There are some inquiries for locomotives by local railway com- 
panies, but there is no great weight moving. In the textile 
machinery department the activity already noted continues. 

In the coal trade there is, genes speaking, a better feeling, 
although prices do not show much c e. The position of the 
wages agitation remains unchanged, and probably the action of 
the Yorkshire owners in advancing prices has had something to do 
with this. No doubt we shall have more information after the 
next meeting of the Coal Conciliation Board. Eogine slack and 
manufacturing coal is in good inquiry, but on shipping account the 
demand is quiet. Quotations :—LDest coal for domestic purposes, 
133. to 14s.; seconds, 12s, to 13s.; common, 9s. to 10s.; steam and 
forge coal, best, 83, 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 
8s, 6d.; best slack, 7s. to 7s. 6d.; medium 6s, to 6s, 9d.; common, 
53, to 5s. 9d. at the pit. Screened coal, 93s. 9d. to 103.; un- 
screened, 9s. 3d. to 9s. 6d., delivered Manchester Ship Canal. 

Barrow.—The demand for hematite iron has been well main- 
tained during the week, but there has been a check on the upward 
tendency of prices. Warrant iron reached 73s. per ton; indeed, 
makers are quoting that price to-day, but warrant sellers are at 
72s, 34d. cash, buyers 3d. less, Makers have disposed of all their 
stocks, but warrant stocks have increased during the week to the 
extent of 1048 tons, and they now total up to 30,262 tons. There 
are 33 furnaces in blast, two being on spiegeleisen, one on ferro- 
manganese, and one on charcoal iron, 29 being on hematite Four 
additional furnaces are to be lighted shortly, two in Cumberland 
and two in North Lancashire. akers are very well sold forward, 
and are therefore in many instances refusing to quote. There is 
much speculation in the market, owing to anticipations of higher 
prices, but then transactions have not resulted in the accumula- 
tion of large parcels of iron, There are prospects, however, that 
this condition of things will result. 

Iron ore is steady at 123. per ton net f.o.b. for good ordinary 
native sorts, and Spanish ores are at 16s. per ton net at West Coast 

rts, Some of the stocks of native ore have been disposed of. 
explorations for new finds of ore are being made throughout the 
district, and the most recent find at Lindal Moor is proving so far 
satisfactory. Further efforts to find ore are being made in this 

10n. 

The steel trade is busy on shipbuilding descriptions of metal, 
but is not doing much in steel rails. Indeed, the mills in the dis- 
trict have been stopped for a fortnight, owing either to the scarcity 
of orders, which is most probable, or to the great demand for pig 
iron at high prices. At any rate, if orders were well held, which 
is not the fact, makers could not afford to stop their mills. There 
is, however, the fact that while the prices of other classes of steel 
have been a the price of rails has remained steady, and 
is now quoted at 105s, to 110s. net cash f.o.b. On the other hand, 
ship plates are up at £6 7s. 6d., and boiler plates at £7 7s. 6d. per 
ton. Merchant steel is quiet. A small trade is being done in 
hoops, and a few orders are to hand for tin bars and steel sleepers. 

Shipbuilders are busier. The duplicate order for a German 
cruiser has been secured by Vickers, Sons and Maxim, and it is 
reported the duplicate order for a Russian cruiser has come to 
hand this week. 

Shipping is fairly employed. Last week’s exports included 6063 
tons of pig iron and 5304 tons of steel, a total of 11,367 tons, in 
contrast with 16,266 tons in the corresponding week of last year, a 
decrease of 4899 tons. The total exports for the year aggregate 
at 651,413 tons, being 59,922 tons more than in the corresponding 
period of last year. 

Coal and coke are dearer, coke being 21s. per ton delivered at 
West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE house coal trade in South Yorkshire is decidedly firmer, and 
that tendency is certain to be maintained as October nears its close. 
Very sharp weather has ruled for a few days, but rain has again 
intervened. The thick seam pits are working about full time, and 
though the output is large, stocks do not increase toany extent, A 
heavier tonnage is being sent to Metropolitan, Southern, and 
Eastern Counties’ markets, and local demand is also brisker. 
For the moment prices are unchanged, but the shilling per ton 
advance made on October Ist is now fully obtained, with every 
prospect of more money being asked later on. The special offers, 
which are a steadying factor in keeping quotations at normal rates, 
are now withdrawn. Hand-picked Silkstone, in the best qualities, 
is 12s, per ton, and, in some instances, a little more at the pits ; 
secondary sorts my 4 from 10s, to 10s. 6d.; Barnsley first quality 
softs are quoted at 9s. 6d. to 10s.; other sorts, 8s, 3d. to 8s. 6d. 
per ton at the pits in owners’ wagons. 

The demand for steam coal continues to be good both for export 
and railway companies, while the district works are also taking 
largely.. The business done from Hull with the North Russian 
ports still open is in excess of anticipations, coalowners being 
thus able tc get 3d. or 6d. per ton over railway contract rates, 
which are 8s, to 8s, 3d. per ton. A satisfactory trade is also being 
done with Grimsby, and there, as well as at Hull, therequirements 
of the various fleets of trawlers remain an important feature of the 
trade, The call for gas coal increases, and the deliveries are now 
fully up to the average at this season of the year. Supplies 
obtained in the open market are rather dearer than what is 
forwarded on contract account. Good slacks are in request at 
satisfactory pees, but common slacks are somewhat weaker. 
Coke is briskly called for. Washed blast furnace coke makes 13s. 
per ton at the ovens ; best steel coke is saleable at 23s,, at which 
pr.ce several forward orders have been placed. 

_The iron and steel industries are steadily improving, and insome 
directions the improvement is exceptionally marked and vigorous. 
In several of our large establishments there is some misgiving lest 
the quick change for the better accelerate into a ‘‘boom,” which 
18 generally deprecated, as the abnormal pressure, booms being 
about, is inevitably followed by sharp reaction. The present 


increasing business can fortunately be attributed to all-round 
revival in the engineering, shipbuilding, and kindred industries. 
The steel manufacturers have been most favourably affected, the 
production in all classes being animated. There is an excep- 
tionally brisk aes for high-speed steels. The manufacture of 
twist drills, which was largely in United States hands, is now firmly 
fixed here, and business is being done with the States. For finished 
steel the request is heavy, more especially for large fotgings and 
similar purposes. Excellent business is also reported in large 
castings. In military material, the principal activity is in projec- 
tiles and on ordnance work, one important department—the 
armour-plate mills—being much in need of fresh orders. The 
capacity of output has been so greatly increased in the three local 
armour-making establishments that what at one time ranked as 
heavy orders can now be completed very quickly, and such work as 
is to be had has to be shared with other places. 

The upward movement in the iron market continues. At the 
time of writing—October 18th—there is a distinct disinclination 
on the part of makers of iron to quote, as they are not anxious 
about fresh orders. Kast Coast hematites can be bought at 71s. 
to 72s. per ton, and West Coast at 74s. to 75s. These were the 
prices ruling in Sheffield, and they show an advance of 5s. to 6s. 
per ton on those of a month ago. Lincolnshire forge, No. 4, is at 
51s., and Lincolnshire foundry, 54s. Derbyshire makers give no 
quotations this week. Last week’s tates, at which business has 
been done since then, are as follows :—Derbyshire forge, 50s. to 
51s.; Derbyshire No. 3 foundry, 53s. to 54s. There have been 
three advances of 5s. in merchant bar iron during the past month. 
Prices of finished material have been stiffening for some time, but 
are not yet commensurate with the prices of pig iron. As nearly 
all plants, however, are fairly busy, considerable advances wiil be 
required in making new contracts. 

In railway material the principal work in hand is for tires, axles, 
and springs, and better prices are being paid, with every prospect 
of these getting higher very soon. The work for the leading 
Indian railways is the most important, but there are also satisfac- 
tory lines from South America, which promises to be productive of 
increasing business immediately. A slight improvement is notice- 
able in the case of the British railway companies, but not to the 
extent anticipated. Few new carriages or wagons are being 
ordered on account of home railways. The American demand for 
the higher-priced Sheffield wares is getting brisker, and some 
heavy consignments of these goods, as well as in razors and 
butchers’ knives, have recently been forwarded to the principal 
markets in the States. Attention is being turned to the class of 
cutlery and similar productions likely to be required in the Far 
Kast, now that business developments may be confidently looked 
for in the immediate future in Manchuria, Korea, and Japan more 


especially. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Mvcu of the revival in the trade of this district is due to what 
may now be fairly described as a “boom” in the shipbuilding 
industry. That is very pronounced, and few are disposed to 
question it. There are, however, some who hold that the im- 
provement is being rushed on at too fast a rate, and that in con- 
sequence a collapse will be brought about. Certainly during 
August and September orders for new shipping have been given 
out at a rapid rate, and that is continued this month ; in fact, 
they have been most numerous ever since steel prices began to 
advance. The consequence is that most yards in this district are 
assured of full work till next autumn at least. Lloyd’s Register 
shows a substantial increase of work in hand at the end of the 
third quarter of the year, and probably the yards have never been 
busier than they are at present and than they will be during the 
next few months. There is no more talk of over building, and, so 
far as can be seen, the new vessels are likely to be required. 
Freights are improving, and the number of steamers laid up in 
this district has become insignificant. There are none on the Tees, 
and on the Tyne, where in the autumn of last yearoverone hundred 
were laid up, the number is now only sixteen. The revival 
must therefore be looked upon as an accepted fact, and it is bring- 
ing out very large orders for plates, angles, rivets, packing iron— 
in fact of all kinds of iron and steel used for shipbuilding, and 
marine engineers are likewise finding their position more prosperous 
than it has been for years. This is reflected in the share market, 
for the prices of engineering companies’ shares are mounting up at 
a good rate, and quite a demand has sprung up for them. 

Pig iron prices are advancing at a rate which surprises everyone, 
but buyers are very keen, much keener than the sellers, and the 
latter secure advances so easily that they are taking full advantage 
of the oppcertunity offered to them. Confidence is becoming 
general, and the endeavour of consumers is to purchase 
for delivery as far ahead as they can get producers to com- 
mit themselves. Seeing how well they are situated, not only for 
this year, but also for 1906, they expect to be able to get 
substantially better prices than now prevail, and thus are 
not eager to sell ahead. Judging from present tendencies, the 
demand for Cleveland pig iron will be good enough not only to 
take up all that is produced, but to require inroads to be made on 
the large quantity that is in the public warrant stores. For a 
long time the production in this district has been in excess of the 
requirements, and thus there has accumulated with Connal’s a 
stock of over 600,000 tons. It was thought that this would be a 
drug upon the market, but apparently it is not; in fact, little is 
said about it now. It is expected the increase will cease soon, 
because shipments are increasing satisfactorily, and there is a 
larger local ec ption, besides which the output has been 
reduced, for lately three furnaces have been put out. It might 
have been thought that with prospects so good the furnaces would 
have been kept alight, but practically they put themselves out. 

No. 3 Cleveland G.M.B. pig iron, which three months ago was 
at 45s., has this week been sold at 54s., there having been a rise 
of 2s, since last week, and it is pretty close to the price of 
warrants, which has been rather unsettled this week, as specu- 
lators have been taking profits. It is satisfactory to note the 
steady rise in the prices of the lower qualities of Cleveland pig 
iron, the improvement in which is due to increased legitimate 
business rather than to speculative operations, for speculators do 
not gamble in them. No. 4 foundry has been put up to 52s. 6d., 
No. 4 forge to 51s., mottled to 49s, 9d., and white to 493. 3d. 
No. 1 has gone up to 55s. 3d. These lower qualities have become 
somewhat scarce, No, 4 forge especially, because the endeavours 
of makers have been mainly directed to getting No. 3 out of their 
furnaces, 

The most rapid movement in prices has been in East Coast 
hematite pig iron. While Cleveland No. 3 has advanced 8s, 6d. 
per ton, mixed numbers of East Coast hematite have risen 17s.; 
for this week 70s. has been realised for them, and the supply is 
hardly equal to the demand. The condition and prospects of the 
steel teode fully justify this rise, and the chances are that con- 
sumers will have to pay still higher prices, though the 
present rates are the fost that have been ruling for fully 
four years. If enough Rubio ore could be got, some of the 
furnaces that are now producing ordinary Cleveland iron would 
be put upon hematite. Up to August Ist production of ordinary 
Cleveland iron was the more profitable business, and more furnaces 
would have been making it, but it was difficult to get the Cleve- 
landironstone. The ordinary difference between No. 3 Cleveland 
and mixed numbers East Coast hematite iron is 10s.; now it is 
between 16s, and 17s., whereas in the early part of this year it 
was only between 3s. and 4s. per ton. Then the makers of 
hematite iron had a very bad time ; now they cannot well com- 
plain. With niixed numbers at 70s., or 3s. 6d. more than last 
week, No. 1 is at 71s., and No. 4. at 64s. The price of Rubio ore 




















has gone up to 18s. 9d. per ton delivered c,i.f, Tees, but quotations 
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run up to 20s. for next year’s delivery. Little actual buying can 
be recorded, however, because consumers have heavy stocks, and, 
as arule, they are well bought for next year. Thus ore is not 
following hematite pig iron up in priee as rapidly as it did last 
month. 

The exports of pig iron from the Cleveland districts dre steadily 
improving, and ate getting up to something like normal quantities, 
They are not good to Germany, but nevertheless there is a con- 
siderable tonnage sold for delivery at Hamburg. German con- 
sumers are not buying much, as they can secure cheaper iron at 
home. Scotland takes more than might be expected, seeing how 
quickly prices have risen in Cleveland, but they have also advanced 
considerably in Scotland. The exports of pig iron from Cleveland 
this month to 18th reached 47,703 tons, as compared with 50,389 
tons last month, and 44,922 tons in October, 1904, also to 18th. 
Of manufactured fron and steel, 12,103 tons have been exported, 
the steel deliveries being the briskest. A considerable quantity of 
steel plates is going over to Germhany, and the deniand for ther 
continues good, because the shipbuilding industry there has 
improved as much as in this country. 

Manufacturérs of finished iron and steel have not been ifi so 
satisfactory a position for several years ; in fact, they find it in 
some branches very difficult indeed to satisfy the retjuirements of 
consuriers. Particularly is this so in the plate and angle trades, 
The advances in prices do not seem to stall off buyers, as they 
have so much work booked, and must have materials. 

Steel ship plates are at £6 153., steel boiler plates at £7 15s., 
iron ship plates at £7, steel ship angles at £6 7s. 6d., iron ship 
angles at £7, parallel packing iron £5 17s. 6d., iron ship rivets 
£7 15s,, steel bars £6 10s., iron bars £6 15s., steel hoops, £6 10s., 
steel strip £6 7s. 6d., all less 24 per cent. Iron and steel galvanised 
and corrugated sheets are at £11 15s., less 2} per cent. Heavy 
steel rails are at £5 5s. net at works. 

A conference was held a few days ago between the employers 
and the delegates of the men relative to the rates which are to be 
paid for working ptiedmatic anti electfic tools in shipyards. Such 
tools aré dding mitch of the work formerly carried out by hand, 
and the need for settling the rates of pay has become very pressing. 
An amicable adjustment is expected. At the conference the ques- 
tion of erecting staging for such tools was discussed. The men 
held that the employers should bear the cost, but the employers 
were not of that opinion, and the matter will be referred to the 
general body of men by the delegates. The question of anadvance 
to the engineers at shipyards for which an application has been 
made will also shortly come up for settlement. 

The Cleveland Blast Furnacemen’s Association call for greater 
practical supervision of furnaces, as, owing chiefly to the increased 
pressure of blast, fatal accidents are too prevalent. 

The coal trade cannot be looked upon as satisfactory, and sellers 
are more anxious to operate than buyers, which is the opposite of 
the state of affairs in the iron and steel trades. There is too 
much coal offering, and in some branches prices have become 
easier. More especially in the coke trade is the situation un- 
favourable, and producers find it almost impossible to secure any 
advances, at any rate for early delivery. Consumers can readily 
get medium qualities at 15s. 6d. per ton, but for the first half of 
next year they are quoting about 17s. per ton, which is a poor 
price compared with what is obtainable for iron and steel, and, if 
there were not too much coke in the market, the sellers would 
probably be getting half a crown per ton more for it, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a very strong feeling in the iron market during 
the past week. A further very decided advance has taken place 
in the prices of pig iron, and a very large speculative business has 
been done in warrants. Up till now speculators seem to have 
been deterred from,active operations by the increasing stocks in 
the North of England. They now begin to perceive that the 
increased demand is likely to require more iron than the current 
manufacture. With a revival in the foundry trades, which it is 
thought cannot be very long delayed, the consumption of iron 
would very largely increase ; and so far as Scotland is concerned, 
there are indications already that considerably more Cieveland 
iron may be wanted. 

There has been great excitement in the warrant market, with 
rapid fluctuations in prices, and much larger quantities of iron 
than usual have changed hands. 

Business has been done in Cleveland warrants from 52s, 3d. to 
54s. cash, and up to 54s. 6d. for delivery in one month. A large 
business has also been done in Cumberland hematite, from 69s. 3d. 
to 71s. 6d. cash, and 71s. lid. one month. Scotch warrants are 
quoted 56s. 6d., and standard foundry pig iron 51s. 9d. per ton, 
and ls. more is quoted for foundry for delivery in one month. 

The prices of Scotch makers’ iron show a further advance of 
ls. 6d. to 2s. 6d. since last report. G.M.B., No. 1, is quoted 
at Glasgow 593.; No. 3, 57s.; Carnbroe, No. 1, 62s.; No. 3, 
593.; Clyde, No. 1, 64s. 6d.; No. 3, 60s.; Gartsherrie and Calder, 
Nos. 1, 65s.: Nos. 3, 71s.; Langloan, No. 1, 66s.; No. 3, 6ls.; 
Summerlee, No. 1, 70s.; No. 3, 65s.; Coltness, No. 1, 723. 6d.; 
No. 3, 62s. 6d.; Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 
60s.; Eglinton, at Ardrossan or Troon, No. 1, 60s.; No. 3, 
57s. 6d.; Dalmellington, at Ayr, No. 1, 62s.; No. 3, 57s.; Shotts, 
at Leith, No. 1, 65s.; No. 3, 6ls.; Carron, at Grangemouth, No. 1, 
66s.; No. 3, 61s. per ton. 

A larg2 business is being done in Scotch hematite pig iron, the 
prices of which have risen during the week 3s. per ton. Merchants 
now quote 75s. for delivery at the West of Scotland steel works. 
Makers are having to pay increased prices for foreign ore, and it is 
largely on this account that they have been obliged to raise the 
prices of hematite pig iron stil] further. : 

There are 45 furnaces making hematite, 36 ordinary and 6 basic 
iron, the total of 87 thus blowing in Scotland comparing with 86 at 
this time last year. . ; 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6364 tons, against 5755 in the corresponding week. 
There was despatched to Canada 850 tons, South America 277, 
India 390, Australia 135, France 100, Italy 455, Germany 400, 
Holland 130, Belgium 155, Spain and Portugal 140, China and 
Japan 100, other countries 243, the coastwise shipments being 
2989 tons, compared with 1993 in the corresponding week of last 

ear. 
The arrivals of Middlesbrough pigs at Grangemouth amounted 
to 12,309 tons, being 7254 more than in the corresponding week of 
1904 


The United States has not been taking very much of our iron 
lately, but the quantity despatched since the beginning of the 
year shows an increase of 2000 tons over that of last year. 
There has been an increase in the exports to Canada, and those to 
Italy are somewhat larger, while the quantity sent to China and 
Japan is more than double what it was last year. On the other 
hand, Germany has been taking less of ouriron, and our shipments 
to Australia have fallen off by nearly one-third. The aggregate 
foreign shipments of Scotch pig iron since the beginning of the 
year amount to 232,504 tons, compared with 221,792 tons in the 
corresponding period of last year, showing an increase of 10,712 
tons. 

A gradual improvement is taking place in the various branches 
of the finished iron trade.. The makers have not as yet experienced 
anything like the pressure that is felt in the steel trade, and they 
have been feeling their way cautiously in the matter of prices. 

The position in the steel trade is very strong. Orders have been 
coming to hand in great quantities, and makers have the assurance 
of work ahead over a long period. They will be working night 
and day without intermisslon, stopping only on Sunday. There 
are difficulties to be encountered in a busy time like the present, 
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which go far to neutralise, the advan of so much activity. 
The rise in the prices of raw material been great, and has 
occurred so rapidly, that in some cases it has been a difficulty for 
manufacturers to know precisely where they stand as regards 
rofits. No doubt those makers who have been accustomed to 
orecast the future have made preparations for emergencies, At 
the same time, scarcely anyone could have foreseen so sudden an 
advance in prices as that which has taken place during the last 
few weeks, 

A considerable amount of fresh shipbuilding tonnage has been 
placed with Clyde shipbuiiders since last report, and shipbuilders 
and marine engineers will for the most part be well occupied for a 
considerable time. It is satisfactory to note that the prolonged 
strike of pattern makers on the Clyde is now atanend. Marine 
engineers have busy times ahead, and a large amount of business 
is available for the various trades that supply ship fittings. The 
tube makers have been booking very good orders, and , is a 

rospect that brass and other furnishings wil! presently be much 
in request, 

The manufacturers of sheets in Scotland have advanced all kinds 
of merchant sheets 7s. 6d.; and nail sheets 15s. per ton, these 
increases coming into effect at once. 

The coal trade is gradually improving, there being signs of a 
firmer tendency in prices, and a larger demand, both for home use 
and export. The shipments in some recent weeks were rather 
disappointing, but in the past week there has been a marked 
improvement, the aggregate clearances at the Scottish ports show- 
ing an increase of 56,291 tons over those of the preceding week, 
and 22,979 tons over the quantity despatched in the correspond- 
ing week of last year. There has been more business doing for 
Mediterranean ports, and a better demand from the East Coast for 
the Continent. So far, the prices of shipping coal are without 


anthracite district. It will be remembered that some time ago the 
Great Western introduced a fine type of engine to deal with the 
South Wales coal from Aberdare to Swindon. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE accounts given of the iron and steel industry over here are, 
on the whole, favourable, both Silesian and Rhenish- Westphalian 
ironmasters doing a satisfac’ trade at firm quotations. The 
improvement in pig iron continues, and has, in the Rhenish- 
Westphalian district, been even more pronounced than before. 
Here and there a scarcity in pig iron has been felt, although the 
blast farnace works are cape to their fullest capacity. The Pig 
Tron Convention, at a recent meeting, resolved to raise the prices 
for forge pig and for iron for steel-making M. 3 p.t., while other 
sorts of pig iron have not met with any in price, Semi- 
finished steel sells freely, and demand for the first quarter next 

ear increases. Export is lively, and the Steel Convention has 

m trying to get higher prices in consequence, 

Billets for foreign consumption are sold at M. 80 p.t. now, free 
atthe seaport. Inland quotations remain the same as before, and 
they are not expected to change during the first quarter of 1906, 

There is more strength shown in the scrap iron business 
this week than last ; dealers and consumers purc' once. and 
some sorts have been already very stiffin quotation. According to 
the Rhenish- We. lian Gazette, negotiations are being carried on 
between the Railway Administration and the Steel Convertion 
regarding the selling of the railway scrap iron, which is to be 





material alteration, although they are gradually firming up, but 
coalowners and dealers have been advancing their prices for in- 
Jand consumption. In some places the rise in prices is from 3d. to 
6d., while in others the range is from 6d. to ls, per ton. There 
can be little doubt that between now and the end of the year 
household consumers will have to pay a higher price for coal, The 
consumption of manufacturing coal is steadily increasing. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

One of the principal events of the coal trade is that of placing 
the contracts for the Cie. Générale Transatlantique of 200,000 tons, 
This has now been done, the Ocean Company getting 100,000 tons, 
Naval 30,000, Powell Duffryn 15,000 to 20,000 tons, and the Great 
Western about the same, others not yet named. These are placed 
on the basis of 13s., less 24d. and 3d. for best Admiralty, and 12s, 
to 12s, 6d., less 2d. and 3d. for qualities slightly inferior. 

The P. and O. advertise for tenders for 20,000 to 30,000 tons, 
These are expected to be placed about the end of the week. I am 
glad to record a steady improvement in the steam coal trade. I 
have often noticed, with the increasing stiffaess of house coal 
quotations, that a greater degree of steadiness accompanied those 
of steam coals, often forerunning an improvement in price. Such 
ap to be the case now. 

Midweek in Cardiff this was evident, and best large was again 
firmer at 123. 9d. Quotations at the close were as follows :—Best 
steam, 12s. 6d. to 12s. 9d.; best seconds, 12s. to 12s. 3d.; seconds, 
lls, 6d. to lls. 9d.; drys, 11s. to 11s. 3d.; best smalls, 7s. 9d. to 
8s,; best ordinaries, 7s. 6d.; seconds, 7s. to 7s. 3d.; inferiors, from 
6s.; Monmouthshire semi-bituminous coal, best large, 11s. 9d. 
to 123.; best ordinaries, lls. to lls. 6d.; seconds, 10s. 6d. to 
10s, 9d.; house coal, best, 15s. 6d. to 16s.; best ordinaries, 13s, to 
14s,; seconds and other sorts, 10s. 6d. to 1ls.; No. 3 Rhondda, 
13s. 6d. to 13s. 9d.; brush, lls. 6d. to 11s. 9d.; small, 9s. 9d.; 
No. 2 Rhondda, 9s. 9d. to 103.; through, 8s. 6d. to 8s. 9d.; small, 
7s. 6d. to 7s. 9d.; patent fuel, 13s. 6d. to 13s. 9d. Coke is 
advancing consequent upon an improved iron and steel trade; 
furnace is 163. 3d. to 163, 6d.; foundry, 183. to 21s. 6d.; pitwood, 
20s. 6d. to 21s. Cargoes are coming in more freely from Ireland, 
Spain, and France. At Swansea there is improvement shown, and 
many of the anthracite collieries are well sold to the end of the 
year. Steam coal remains at 123. to 12s, 6d.; No. 3 Rhondda, 
13s, 6d. to 14s.; patent fuel, 11s. 6d. 

Anthracite prices are much the same, though slightly firmer 
than last week, Best large, 19s.; seconds, 16s.; big vein, 12s, 3d. 
to 12s. 9d.; red vein, 93. to 93. 6d.; cobbles, 16s. to 16s, 6d.; nuts, 
17s. 6d. to 18s. 6d.; peas, 10s. 6d. to 11s.; rubbly culm, 5s. 3d. to 
5s. 6d.; duff, 8 poe 6d. 

It is expected that the long pending dispute in the collie 
districts with regard to the pe Bem. | of Teaieal men will ul 
arranged after the settlement between coalowners and workmen at 
the end of the year. The ballot lately carried out in the Rhondda 
district resulted in a majority of over 13,000 for altering the 

resent system by which the colliery owners appoint the. doctors. 

he new method is to be a committee of officialsand workmen, but 
the fact that over 5000 voted for the old method shows that the 
older workmen view with distrust the substitution of new men for 
those well grounded in a knowledge of their patients’ constitutions. 

On ’Change, Swansea, this week the improvement in iron and steel 
was the subject of pleasurable comment, though, as some remarked, 
prices had been advanced too rapidly to suit the general trade. 
The marked advance is principally due, states a member, to the 
advance of Spanish ore. This tells on pig, and affects all produce 
and manufacture. ; 

Hematite is strongly affected. Scotch pig has advanced 6d., 

Middlesbrough 2s., and hematite 4s. in the week. Tin bars have 
advanced 10s. on the week, and makers say this is insufficient to 
cover the increased cost of production. Closing prices iron, steel, and 
tin-plate were as follows :—Glasgow pig iron warrants, 56s. 6d.; 
Middlesbrough No. 3, 54s.; hematite warrants, 71s.; Welsh bars, 
£6 10s. to £6 15s. Sheet iron, £8 10s. to £8 12s, 6d.; steel 
sheets, £8 7s. 6d. to £8 10s. Steel rails, heavy, £5 10s. to 
£5 15s.; light, £6 103. to £6 15s. Bessemer steel tin-plate bars, 
£5 ; Siemens best, £5 5s. Tin-plates: Bessemer steel coke, 14s, 
to 14s, 6d.; Siemens, 14s, 3d. to 14s. 9d. Ternes, 24s, 6d. to 
25s. 6d. ; best charcoal, 16s. 6d. to 16s. 9d. Big sheets for 
galvanising, 6ft. by 3ft. by 30g. per ton, f.o.b., £9 5s. to £9 10s.; 
finished black plate, £9 1 
tin, £148 5s, Spelter, £28 10s. Lead, £15 5s. Iron ore: 
Rubio, 18s, 
_ The tin-plate trade is buoyant, and a marked increase in price, 
it will be seen, is the leading feature, causing, as usual, strong 
dissent with buyers, but I am assured that higher prices must 
prevail to cover cost. Last week shipments were 64,653 boxes ; 
make, 71,438 boxes; present stocks, 170,223 boxes. The produc- 
tion has now assumed the highest on record. Number of mills now 
working, 422, giving a greater production per mill per day than 
known. Mills are now eighteen more than in August, and nine 
more than this time last year. Swansea last week imported 500 
tons steel blooms from Sweden and large quantities of steel serap 
from various quarters.. Employment at tin houses slack. Another 
furnace was started on smelting at Landore last week. 

At length an improvement in the lead industries of North Wales 
has set in, and preparations to re-start old workings are pending. 

The Warrior is to be launched at Pembroke Dock in November. 
It is now stated that the reductions in the force of workmen have 
come to an end, the total amounting to about 350. 

The Great Western Railway directors, in connection with their 
coal traffic in Wales, are carrying out improvements. The course 
of things up to a late period was one locomotive to thirty-five 
wagons of coal. ‘This week experiments have been made with two 
locomotives and forty-eight wagons. This will come into force in 
the Gwendraeth Valley, Pembrey, and Llandilo Junction, a great 


Os. to £9 15s. Copper, £72 15s. Block | | 


sold h forth to the Steel Convention directly. Both home and 
foreign inquiry in bars has been increasing during the week, and 
the business in that article is very lively.. Unfortunately, some 
mills have consented to sell at ‘‘famine prices.” Bars in basic are 
rather more stiff in quotation ; active employment is reported to 
be going on at the hoop mills, the next few months’ output having 
already been disposed of, and this has caused manufacturers to 
rane the price M.2 and M. 2-50 p.t., basis quotation now being 
M. 127-50 p.t. 

Increasing life is reported from the plate and sheet department. 
Foreign orders increase, and quotations tend upwards. The wire 
trade continues dull and irregular, and there is not likely to be an 
change for the better until the syndicate question has been settled. 
Prices all round are about the same as previously. Spiegeleisen 


is quoted M. 69 to 70; ae oy, M. 59; iron for steel- 
making, M. 61; basic, M. 60 to 65.50; foundry Pig No. 1 and 
hematite, M. ad pegs Zig Bae M. 64 to 65; raw bars, 
M. 77.50; billets, M. 90; plates, M. 92.50; all per ton at works. 
Scrap iron notes M. 59 to 72, ing to quality. Common 
plates, M. 117.50 to 122.50, and boiler pie M. 180 to 135; 
sheets, M. 120, and less; drawn wire, M. 135; iron wire rods, 
M. 125 to 127; wire nails, M. 140 to 145; bars, M. 110 to 112.50; 
all per ton at works. The Siegerland iron market is exceptionally 
firm, and there has been a tendency to advance quotations here 
Toe ae lentiful in the plate trade, and bette 
oreign orders are plen e, an r 
rices could be sameede The bay sex: Sorg the mills have already 
isposed of their output during the — of the present 
year, and for purchases after that period higher prices will have 
to be paid. In order to regulate prices, owners of the rae 
mills have resolved to meet in Hagen once a month. Having sol 
their output during the next few months, the hoop mills have con- 
sidered a rise in prices justified, and M. 125 to M. 127 p.t. has now 
become the basis quotation, free Kiln-Dortmund. @ opinion 
prevails that winter will be a period of revived and increasing 
activity, not merely in the iron and steel trade, but also in the 
iron ore business, 

In Silesia demand and consumption in iron and steel have 
remained satisfactory ; the general tone is firm and favourable, 
and more strength is expected to be shown in many trades during 
winter. 

Both engine and house coal are in very good request on the 
Silesian coal market, and the pits find some difficulty in satisfying 
their customers. A want of wagons and of workmen has n 
repeatedly complained of, and this has caused some delay in the 
deliveries of coal to Austria-Hungary. The tendency of prices 
is firm. 

Much the same is reported from the Rhenish- Westphalian coal 
and coke market, where home and foreign inquiries have been 
numerous. 

‘Though a falling off in the demand for many articles can be per- 
ceived in the Austro-Hungarian iron industry, the general tone 
has been fairly strong during the week. Pig iron remains steadily 
inquired for, and in bars and plates a normal trade isdone. Wire 
and wire nails sell pretty freely, and quotations all round are 
stiff. 

There was agood deal of briskness noticeable in the Austro-Hun- 
garian coal trade during last week, demand and consumption being 
active, both locally and on a t. e ‘ity of wagons is 
much complained of in the brown coal district, but the State 
Railways are reported to have taken steps for preventing further 
troubl hipments in brown coal in September of present year 
have been 346,059 t., against 458,281 t. in the year before, 

Activity appears to be slowly increasing in the French iron 
industry, aa the tone of the market is healthy and pretty hopeful. 
Only in the Departement Meurthe-et-Moselle the unfavourable 
influence of the strike is felt in the iron industry. 

De Wendel, of Diedenhofen, in Lorraine, is reported to intend 
building three additional blast furnaces. 

The coal market in France continues in a fair condition. 

From the Belgian iron industry the same accounts are received 
as before. Activity is en. and prices, as a rule, have shown 
firmness. Tenders for the supply of 7475t. rails of different 
types will soon be invited by the Belgian Railway Administration. 








are being received for house coal, and engine fuel is in fair 
request. Coke is being influenced by the strike in the re | 
district, and stocks show an increase in consequence of the limited 
consumption for blast furnace purposes, 

It is reported from Milan that the Administration of the 
Meridional Railway will invite international tenders for the 
supply of locomotives, passenger and goods wagons worth 50 million 


ire. 

The total value of the Spanish mining production in 1904 is 
stated to have been 399,299,160 pesetas, against 377,394,732 pesetas 
in 1903, increase thus amounting to 21,904,428 pesetas. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 11th. 


THE steel and iron market is in a very excited condition over the 
re mga of a large amount of busi for railroad and ship- 

uilding purposes. Bridge building requirements are also very 
heavy, and the mill companies are unable to close negotiations at 
present owing to their inability to comply with the prescribed 
requirements as to delivery. Most of the material now being con- 
tracted for is for delivery next year. Incidental to this activity is 
the presentation of many orders for Connellsville and West 
Virginia coke. Some very heavy contracts have already been 
placed for coke, and at present writing the estimates are close upon 
300,000 tons, including some business taken to-day which may be 
placed to-morrow. Coke has advanced in price, but the buyers 
are anxious to secure large quantities in view of the possibility of a 


further advance before the close of the year. ‘Coke capacity is 








evidently below 1906 requirements, Coke ovens are being built at 


Firmness increases in the Belgian coal trade ; numerous orders‘ 


several points, and orders have been taken for their earliest possible 
completion. e most active iron on the list at present time is 
basic. Since last week heavy orders have been placed, the outcome 
of which has been that premium prices are asked to-day. All the 
og companies are endeavouring to provide themselves for the 
future, and prices have been advanced in some cases to 28 dols, for 
open-hearth billets. A great many inquiries have been presented 
to-day and yesterday from Western sources, and the managers of 
our large concerns are much disturbed over the excited condition 


of the market. 

Refined copper is quiet at this time. Exports on Monday were 
670 tons, of which tons were for Holland. Total exports for the 
first nine mae of October 4104 tons. The largest quantity is 
destined for Russia, by way of Holland. . 

A drop in tin is anticipated in view of the announcement that 
the production will be greatly increased next year. enty-nine 
mills of the American Sheet and bag nae Company resumed 
operations in Western Ivania on ay after a shut-down 
of six weeks, There is a better demand for all grades of pig lead 
but prices remain where they were. The market for refined 
spelter is quiet. Sheet zinc is selling at 7-75 dols. per 100 |b. at 
the mills. Other kinds of material are strong butinactive, Orders 
may come in at any hour. The general industrial situation is very 
strong, and all kinds of supplies are in very active demand. ‘he 
railroads are unable to make prompt deliveries, and a congestion 
is reported at many points. e autumn crops are being moved 
as rapidly as circums' will permit, but there is much complaint 
at several grain shipping centres over the inability of railroads to 
furnish cars as fast as os are needed. Extraordinary activit 
prevails in all industries in Western Pennsylvania, and muc 
additional capacity is being built for the supply of iron and stee] 
as well as for general construction material. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market, owing to the scarcity of tonnage, is rather 
quiet, but for forward shipments prices rule firm. House coal is 
in fairdemand. The quantity of coal shipped for the week ending 
the 14th was 73,995 tons ; fi n, 65,850 tons ; coastwise, 18,145 
tons. Imports for the week ending the 17th were :—lIron ore, 9580 
tons ; copper ore, 500 tons ; steel , &c., 1900 tons ; scrap, 420 
tons ; slates, tons ; deals, &c., 1504 loads ; pitwood, 7628 then 

Coal :—Best steam, lls. 6d. to lls. 9d.; is, 10s, 3d. to 
10s. 6d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 8s,; 
colliery small, 7s. 3d. to7s. 6d.; smiths’ coal, 9s. Pig iron:—Hema. 
tite warrants, 72s. 6d.; Middlesbrough No. 3, 54s. 3d. to 54s. 5d., 
f.o.b. Cumberland prompt. Iron ore:—Rubio, 17s. 6d. Steels :— 
Rails, heavy sections, 10s. to £5 15s.; light ditto, £6 10s. to 
£6 15s., f.o.b.; Bessemer steel tin-plate ; Siemens steel 
tin-plate bars, £5 5s., all delive in the district, cash. Tin- 

lates :—Bessemer steel, coke, 14s. to 14s, 3d.; Siemens, coke 

nish, 14s. 3d, to 14s. 9d. Pitwood, 20s. 6d. to 2Is. ex ship, 
London Exchange tel :—Copper, £72 15s. to £72 17s. éd.: 
Straits tin, £148 5s. to £148 10s. Freights firm. 








CATALOGUES, 


J. P. Hawt anp Co., Oldham.—Catalogue No. 25 contains 
80 pages of illustrations of dynamos, motors for continuous and 
alternating current, steam engines, electric winches, liquid start- 
ing and reversing controllers, &c. &c. The book is nicely pro- 
duced, 

VAN DEN Kercuove, Ghent, Belgiam.—‘‘ Machines & Vapeur h 
distribution par pistons-vaives axegutement equilibrés,” The 
system of steam distribution adopted by this firm is well described 
in this book. We would suggest that the publishers in the next 
edition would do well to provide an index. 

JosePH Dixon CruciBLe Company, Jersey City, U.S.A—A 
special issue of this company’s house journal ‘‘ Graphite,” just 
issued, contains much interesting infor concerning structural 
work in London and other parts of England protected by Dixon's 
silica-graphite paint. The constructional work on the Under. 
ground Electric Railways Company, and the Ritz Hotel, Piccadilly, 
are perhaps the most important. 

Legeps Force Company, Limited, Leeds.—A handsome book 
devoted to pressed steel railway rolling stock illustrates very 
artistically a number of the types of rolling stock which have been 
built by this company. As indicated above, the book deals only 
with the pressed steel department, but other departments of the 
works are employed in making Siemens-Martin acid steel ingots, 
slabs, and plates, corrugated and plain furnaces, metallic packings, 
valves, &c. Good taste is displayed in the production of this 
handsome volume, 











Contracts.—The London Road Car Gomeeey bee placed an 
order for five additional steam omnibuses with Messrs, Clarkson 
Limited, of Chelmsford. The first omnibuses of this type worked 
by this company commenced running last month on the Hammer- 
smith-road and Oxford-circus route. Two other London omnibus 
proprietors have also placed orders with Clarkson Limited for 
similar steam omnibuses,—Messrs. Mellowes and Co., Limited, of 
Corporation-street, Sheffield, have recently been favoured with 
the orders for glazing, with their ‘‘ Eclipse” —_ imperish- 
able system, the roofs of Co’ goods sheds, North British Rail- 
way pany ; igan markets and car sheds ; Swadlincote 
ear sheds; extensions of works of Cammell, Laird and Co., 
Limited, Sheffield; Ransome and Rapier, Limited, Ipswich ; 
Milner’s Safe Works, Liverpool ; National Gas ine Company, 
Limited, Ashton-under-Lyne; Hadfield’s Steel Foundry Com- 
pany, Limited, Sheffield; Metropolitan Ai mated Railway 

e and Wagon core, Limited, tley; Buckley's 
Bleachery, Whitefield, &c.—We are informed that Messrs. 
Dougill’s Engineering Company, Limited, of Leeds, have secured 
an order from the Mas h Te-openutive Society for the supply- 
ing and erecting of a 7 er vertical gas engine of 140 brake 
horse-power coupled di to a 67-kilowatt generator.—Messrs. 
J. E. H. Andrew and Co., Limited, send us a list of orders 
which they have recently received for gas engines, &c, Among 
these we notice nine d of 120 brake horse-power each, two 
of 210, three of 50, one of 90, one of 60, and one of 280 horse- 
power. With some of these Mond gas plants are being supplied ; 
with others suction gas Fay heer etropolitan A ated 
Railway Carriage an on Company has secured a substantial 
contract in connection with the new rolling stock needed for the 
Hammersmith and City Railway, which is being converted to 
electric traction. There will be twenty new trains, each consisting 
of six coaches. The electric motors and — for the same 
line are to be ea by the Thomson-Houston Company, of 
Rugby.—Messrs. T. Piggott and Co., of Birmingham, have 
obtained an order for a steel bridge to span the river Mersey at 
Warrington. This bridge will have a a of between 200ft. and 
300ft., and a clear headway of about . The plans have been 
drawn up under the supervision of the Nee ’s chief designing 
engineer, Mr. E. A. Candy, and were aw: eda premium of £25 
offered for competition. Over 100 various designs were submitted. 
The work is to be finished during next year, and will probably be 
in by the American tion of Engineers on their pro- 
posed visit to this country next summer. 
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BRITISH PATENT SPECIFICATIONS. 


sueeted and Abridged by JAMES D. ROOTS, M.I. Mech. £. 
int from abroad the name and address o7 
unicator is printed in italics, 


When ¢ 
a oa he abridgment is not illustrated the Specification is without drawings. 
Copies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southam pton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the t of the 


specification. may on any of the grounds mentioned in the Acts, within two 


ante the date given at the end of the abridgment, give notice at the 


Patent- Office 


sented 


tion is 
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of opposition to the grant ofa Patent, 


STEAM ENGINES AND BOILERS. 


96,274. December 2nd, 1904.—IMPROVEMENTS IN STEAM GENE- 
ee naTors, David Roberts, Spittlegate Ironworks, Grantham. 
The objects of this invention are to provide for the transference 

of a greater proportion of the heat of the furnace gases to the 

water than heretofore, and to improve the efficiency of these 
boilers generally. The rear or feed sections of tubes are cut off 

from communication with the other sections at the bottom, and a 

watertight partition is arranged in the top headers of the feed 

sections, the partition enclosing a nipple connection or connections 
to the next sections. There are two figures. Fig. 1 is a sectional 
side elevation of this steam generator; a is the furnace, / } are 

the front generating sections, cis the steam and water drum, dd 

are the back generating sections, and « ¢ the rear or feed sections, 

fare the top headers of the rear or feed sections, ¢ and g is the 
watertignt partition which divides each of these headers / into two 
parts. The latter is of angular section and separates a small 
space / from each header, the space being connected to the top 
headers of the back generating sections d d by means of the 
nipples ‘. The top part of the partition 7 is made removable to 
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give access to the tubes below it; / is the feed pipe by which the 
feed-water enters each section e, the water then descending the 
tubes i k at the rear of the vertical part of the partition g and 
flowing into the bottom header /; it then ascends the tubes m m 
at the front of the vertical part of the partition, and thence 
through the nipples ¢ into the top headers of the back generating 
sections d; x shows one of the nipple connections through which 
the water enters from the top headers of the sections d into the 
spaces above the partitions of the headers /, this water mingling 
with the feed-water and raising its temperature, thus ensuring a 
more ready deposition in the bottom headers / of the soluble 
matter in the feed-water.— September 20th, 1905. 


14,136. July 8th, 1905 —IMPpROVEMENTS IN WATER-TUBE MARINE 
BorLers, The Société? Augustin Normand et Cie., and Pierie 
Sigaudy, Rue du Pervey, Havre Department of the Seine 
Inferieuve, France.—Date under International Convention, 
September 14th, 1904. 

This invention has for its object to arrange two entirely distinct 
boilers in the same space that is usually occupied by one boiler, so 
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that if one is incapacitated by a burst tube the other is available 
— the first is plugged. Each of the boilers comprises an upper 

rum and/a lower drum, these drums beingyconnected by a cluster, 
or clusters, of water tubes, and a down-flow tube, or tubes, in 
peng sc with the arrangement adopted in the Normand water- 
. e boilers, There are two figures. .The accompanying drawing 
Shows at the right-hand side a front elevation of one of the boilers, 


tube cluster of the other boiler; « 4 are the upper drums of 
the respective boilers, and ¢ d are the lower drums. The drums a 
and ¢ and b and d respectively receive the ends of the tube clusters ; 
e and / are the down-flow water tubes of the respective boilers, and 
g and h are hollow stays connecting the front ends of the upper 
and lower drums of the respective boilers ; ‘ is a vertical partition 
wall built of refractory bricks and separating the furnaces of the 
two boilers. In boilers working with forced draught this partition 
wall consists of two walls, leaving between them an intermediate 
space for the passage of air. Both boilers are entirely separate as 
regards both water feeding and steam generation, and their grates 
are also separate. The hot gases, on leaving the furnaces, pass 
through the water-tube clusters of the respective boilers and 
escape into the smoke-boxes m n, and thence into the funnel o, 
which is common to both ‘boilers.—September 20th, 1905. 


INTERNAL COMBUSTION ENGINES. 


12,590. June 17th, 1905. ImpRoVEMENTS IN ELECTRICAL IGNITERS 
voR ExpLoston Motors, Karl Mann, Ph.D., Feldeggstrasse 
79, Zurich, Switzerland.—Date under International Convention, 
July 11th, 1904. 

This invention relates to improvements in electrical igniters for 
explosion motors, with the object of ensuring a more reliable 
ignition, and thus preventing misfires. In such devices as hitherto 
constructed misfires are frequent, being due to insufficiently strong 
current or to other causes, such as the badly igniting character of 
the gas and air mixture, or to the deposition of soot on the surfaces 
insulating from each other those parts of the igniter which convey 
current to the poles, whereby the deposited soot acts as a con- 
ductor and produces a short circuiting or weakening of the current. 
There is one figure. One pole a of the igniter is formed of a 
catalytic substance, as platinum black, which may be advantage- 
ously fixed on a porous inorganic mass, as asbestos, pumice, or 
unglazed earthenware, ~— the durability of the catalytic 
substance is increased. The substance may be placed as shown in 
a sleeve screwed on an axial rod } conveying the current. The 
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other pole ¢ is connected in the usual manner of electrical devicos 
with the conducting case ¢. A portion of the gas mixture to be 
ignited is compressed in the catalytic or contact substance, and is 
thereby brought into a condition most favourable for ignition, all 
that is needed to ignite the mixture being an electric apark of 
even the weakest character. The soot-catching surfaces may be 
formed by the upper and under surfaces g of discs i of non-con- 
ducting material mounted on the rod }, and by the opposing 
surfaces h of inwardly-projecting portions & of the casing interposed 
between the disesi In its tortuous passage between the discs i 
and the projections £ the soot is deposited on the surfaces g h, so 
that the supply of current is not affected, and the surface f which 
insulates the conducting casing e from the conducting-rod / also 
remains free from soot and hence no short circuiting due to such 
deposits can occur.—September 20th, 1905 


RAILWAYS AND TRAMWAYS. 


19,838. September 15th, 1904.—MEANS BY WHICH THE POINTS OF 
AN ELectric RarLwAy OR CaR LINE MAY BE OPERATED FROM 
AN APPROACHING Car, Thomas Miller, 15, Partick Hill-road, 
Glasgow. 

The object of this invention is indicated in the title. There are 

four figures. In Figs. 1 and 2, a plan and elevation, the car is 
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Fig. 2. 


shown in the position when the apparatus can be operated. 
Parallel to the main cable J, and at a suitable height, are two 
auxiliary wires 3.and 4. These wires are supported by T and T!, 
in the same manner as the main cable, but entirely separate and 
insulated from it. To the car pole O are fixed two arms, carrying 
trolleys 1 and 2, which engage with the auxiliary wires 3 and 4 
respectively as the car passes under. In this position a circuit is 


followed thus: From the switch S to K by pole O to trolley 1, 
auxiliary wire 3, led along aie wire T!, down to base 
through coils of magnets A and B, and returning by K! to auxiliary 
wire 4, to trolley 2, and down pole O to switch, After the current 
passes through magnets A itis earthed, and 5 is a resistance coil to 
regulate the flow. R is the rod operating the movable rail 
point P. The street box C is waterproof, and suitably situated, 
the cover being flush with the surface of the ground. The 
magnets may be adjusted to the travel required. A motorman 
approaching a junction can, by switching the current in either 
direction in the branch circuit, depending upon which way he 
requires to go, move the rail point P either for the branch line or 
maintrack. Suppose the rail point P to be closed, and the motor- 
man requires to keep to the main track ; he would put his switch 
to “right.” A current would pass through the wire K, by the — 
pole O, trolley 1, auxiliary wire 3, along supporting wire T!, down 
to base, actuate the magnets A and B, operating rail point P by 
rod R, and returning by K? to auxiliary wire 4, trolley 2, down 
pole O, and to switch, thereby completing the circuit. Owing to 
the coils of the magnets A being earthed, the direction of the 
current in them will always remain the same, making the same 
faces permanently north and south ; but the coils of magnets B are 
in series with the circuit and with each other, thereby the polarity 
will alter as the direction of the current in the circuit. These two 
magnets will attract each other, while two repel, thereby moving 
the rail point from one position to the other.—September 20th, 
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25,085. November 18th, 1904.—IMPROVEMENTS IN MEANS OR 
Devices FoR. SEcuRING RAILWAY OR TRAMWAY RalILs TO 
THEIR SuprortinG Beps or SLEEPERS, Everard R. Calthrop, 
3, Crosby-square, London. 

A metal clip is composed of a head and a shank ; the head of 
the clip has an outstanding longitudinal edge to hold the flange of 
the rail which is to be secured to the metal sleeper. There are 
seven figures. Fig. 1 shows a iransverse section of a flanged rail 
supported by a metal sleeper and secured by clips constructed 
and arranged according to this invention. The clip shown on the 
left-hand side of the flanged rail 1 is formed with a head 2 having 
an outstanding edge 3 extending throughout its whole length and 
adapted to overlie one edge of the rail flange. The shank 4— 
which is formed with the head 2—is less in width so as to produce 
shoulders, and tke shank extends the whole length of the clip. A 
perforation is formed through the metal sleeper 7, through which 
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the shank 4 is inserted, and then, while the shank is in a heated 
state, that part of it projecting below the under surface of the 
sleeper 7 is riveted over the edges of the perforation as shown at 
8, preferably by the employment of a hydraulic riveting machine. 
Opposite to this clip is fixed another clip 9 having an outstanding 
longitudinal edge 10, this clip being formed with a shank and 
fixed in a precisely similar manner to that previously described, 
but in such a position that the flange of the rail 1, having been 
inserted under the edge 3 of the clip head 2, can pass the edge 10 
of the clip head 9, and then a metal or other wedge 11 is driven 
in between the flange of the rail and the clip, and thus the rail is 
firmly secured in position.—September 20th, 1905. 


ROAD MOTOR VEHICLES. 


January llth, 1905.—Improvements In Moror Roap 
VEHICLES, Alfred Hitchon, Clayton Manor, Clayton-le-Dale ; 
Edward Hitchon, Rhyddington, Oswaldtwistle; John R. 
Hitchon, Sandon-place, Accrington ; and the Hitchon Gear 
— Automobile Company, Limited, Moscow Works, Accring- 

on. 

The object of this invention is to provide a new improved type 
of channel-section girder, giving a greater strength and rigidity, 
combined with a minimum weight and easy method of manufacture, 
for use in the make up of the chassis frames of motor vehicles. 
In a channel section girder of a type as hitherto used for the 
chassis frames, much unnecessary weight of material is used to 
attain the requisite amount of rigidity, and they are liable to crack 
or buckle at the edges when light. In this invention these defects 
are obviated by providing a channel girder of such design as to 
obtain astructure made from a metal sheet of uniform thickness, 
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Insuch a girder the metal is better distributed according to its 
working load, so obtaining a girder of minimum weight and maxi- 
mum strength. The folded edge or flange may envelope one or 
more circular or any desirable shaped metal bars or rods, within 
its folded part, to give additional strength to these edges. There 
are ten figures. In Fig. 4 the flanges 1 are shown with the edges 
5 folded over on the outside. In Fig. 6 both flanges are shown to 
consist of two thicknesses of metal by having the folded edge 6 to 
extend up tothe connecting web 2.—September 20th, 1905. 


11,449. May 31st, 1905.—AutTomatic CHANGE SPEED GEAR, Henri 
Mercier, 21, Rue de la Rochefoucauld, Paris.—Date unéer 
International Convention, 31st May, 1904. ; 

This invention relates to change speed gear consisting of 

expanding and contracting pulleys worked by the variation of the 

motive power or of the resistance to be overcome, which makes it 
particularly applicable for transmitting power from the motor to 
the wheels of automobiles. There are four figures. Fig. 2isa 
part sectional plan. The movement of the motor 1 is transmitted 
through a cone clutch 2 to the pinion 3 turning in the box 4. This 





completed. The two-way switch Shas a power connection from 





and on the left-hand side a transverse vertical section through the 


the distribution block on the car, The branch circuit may be 


inion 3 engages with two pinions 5 and 6 in the same box and 
or on the shaft 7. They can each be made fast to the shaft 7 by 
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means of dog clutches 8 operated by forks and levers 9, 10, 11, 12, 
13. The shaft 7 carries two expanding pulleys arranged sym- 
metrically on each side of the box 4. Each of these pulleys consist 
of a flange 14, 14, loose on the shaft 7, and guaeentaa from moving 
longitudinally on this shaft by collars 15, 15, and bushes 16, 16,, 
which form part of the box 4. The pulleys have other flanges 
17, 17,, which serew on hollow quick-threaded screws 18, 18, with 
collars 19, 19,. These hollow screws screw on the quick-threaded 
screws 20, 20,, which are of opposite thread to 18, 18,, and are 
carried by the shaft 7, the ends of which are supported by the 
bearings 21, 21,. The flanges 17, 17, carry rods such as 22, 22,, 
which'pass “freely through the flanges 14, 14, and are fixed to 
collars 23,23,. These collars have in them grooves 24, 24, in 
which stide studs carried by levers 25, 25, fixed to blocks 26, 26, 
turning on axes 27, 27, carried by the flanges 14, 14,._ The right- 
hand side of the car mechanism shows the parts in position for 
going backwards, the left hand in position for moving forwards. 
When going forward the screw 18, 18,, under the influence of the 
reaction due to the miotive power on the inner and outer screws 
bear against the collats 15, 15,. When going backward the screws 
18, 18, bear against the flanges 17, 17,. The separation of the 
flanges results from the rotation of the shaft 7 whatever the 
direction of rotatiun. Working against the force exercised by the 
system of screws on the flanges 17, 17, is the centrifugal force of 
the weights such as 26, 26, acting through the levers 25, 25,. 
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collars 23, 23, and rods 22, 22,, the blocks such as 26, 26, are so 
designed that according to the speed of the motor the effect of 
the centrifugal force transmitted to the flanges is equal to the 
thrust of the system of screws due tothemotor. The transmission 
takes place from the driving to the driven pulleys by two belts 
made of leather and metal, one of which, 28,, is partly shown. 
The driven pulleys are each formed with two flanges 29, 29,, 
30, 30,, one pair of which 29, 29, is loose and movable longi- 
tudinally on-the sleeve 31 carried by the axle 32, The bosses of 
the other pair 30, 30, are also loose on the sleeve 31, and carry 
pinions 33 engaging with the toothed wheels 34. Rods 35 are 
fixed to the flanges 30 and slide freely through the flanges 29, 29,, 
which are caused to move with the flanges 17, 17, respectively by 
ball bearing forks 36, 36,, arms 37, 37,, tubular sleeves 38, 38, 
sliding on the rod 39, arm 40, 40,, and ball bearing forks 41, 41, 
in such a way that when the tianges of the driving pulley approach 
each other those of the driven pulleys separate and vice versd. A 
spring on the s'eeve 31 tends to push the tlanges 29, 29, outwards, 
so that after stopping the apparatus is brought automatically to 
the lowest gear, which facilitates re-starting.— September 20th, 1905. 


MISCELLANEOUS. 


17,524. August 11th, 1904.—AN ImMpROVED RANGE FINDER FOR 
MiuitarRy Pcrposes, Eugen Schmalz, First Lieutenant, 15, 
Getredemarkt, Vienna. 

The inventor says that this apparatus possesses, in comparison 
with the known range finders, the important practical advantage 
that all the more important problems for which it is to be used in 
the field admit of direct instrumental solution, whilst the remain- 
ing problems can be solved ina simple manner without resort to 
delicate ard sensitive auxiliary instruments. There are fifteen 
figures. Fig. 1 isa side view of prism I for the principal observer 
fitted with a graduated rule, the effective angle of the prism being 
equal to 45deg. The casifg a of each of the prisms is furnished 
with the necessary appliances for measuring distances by means of 
double reflection in combination with direct vision. These appli- 


optical axis with the image obtained by double reflection of the 
“sight” on field glass I, the adjustment being made so that this 
image appears at the upper margin of the prism, and he notifies 
his observations to the observer | by signalling with the left hand. 
With base line determined the distance is easily calculated,— 
September 20th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette, 


799,093. SicHTinG AppaRaTUS FOR GuNs, C. P. E. Schneider, Le 

Creuzot,—Filed September 19th, 1902. 
There are six claims to this patent. The last appears to cover 
the whole ground. It runs thus:—In a sighting apparatus for 
guns, a pendulous frame, a bracket for supporting the same on a 
gun, the axis of the frame being parallel to the axis of the gun, 
a weight attached to the fiame to maintain the latter in a vertical 


799,093.] 





plane, guides in said frame, a plate in said guides, a support on 
the plate for a sighting instrumentality, means for adjusting said 
plate in a vertical plane parallel to the axis of the gun, a pivot 
located at the centre of the frame, a sector on said pivot, guides 
on the frame for the sector, a training level on the sector, and 
adjusting and locking means for the latter. 


799,269. Rotiinc Mitt Roi, A. Ridd, Nex f 
one-half to A. Simms, Newport, Ky.—Filee 


vanuary 30th, 1905. 


This invention consists in using fore plates which are grooved on 


799,269.]} t 
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port, Ky., assignor of 


having co-operating ratchet teeth, means for clamping the rate 

teeth into engagement, and means for operating the oer : 

piece to raise and lower the hammer head. 8 

799,324. FLoor Construction, G, Gibbs, New York, N.Y.— Fi, d 
Mach 27th, 1905. 

A fireproof floor is patented. An iron plate with rectangular 

corrugations is placed on the joists. The corrugations are filled 
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with a fireproof material, to which the floor boards are secured by 

screws, as shown. There are four claims, 

799,476. MEANS FoR CooLING GUN BarRrgLs, 1, Lehmann, Mag- 
deburg, Germany, assignor to F. Krupp, A ktiengesellschayt 
Grusonwerk, Magdeburg-Buckau, Germany.—Filed May 2nd, 
1904, 7 


An air pump worked by the recoil direct jets of air on the barre] 
through nozzles, to keep itcool. There are eight claims, 
799,507. Stream Driven Arr Pcmp, W. Weir, Cathcart, Scotland, 
—Filed April 18th, 1905. 


© 


The patent covers a direct-acting steam pump with an auxiliary 
steam piston. There are five claims. 
799,£42. Process OF CEMENTING IRON OR STEEL, C. C. Davis, 
Germanstown, Pa.— Filed Novimber 15th, 1904. 
This is a patent for the application of electricity to iron or low 
steel plates during the process of cementaticn at a cherry red 
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ances consist in sights c, which indicate the centres of the fields of 
view of the prisms, and are provided in the semi-cylindrical tubes 
b. Upon the underside of the casing of prism I there is rotatably 
mounted in two lugs a guide f which is at right angles to the axis 
of the instrument and is furnished with an index mark J J for the 
graduated rule 7. The guide / is retained both in the position it 


the under side, in which grooves lie water service pipes for keeping 

the plates and rolls cool and clearing the billets or plates of scale. 

There are two claims. 

799,282. Power Hammer, H. Vigneaull, Worcester, Mass., assignor 
to C. C. Stone, G. C. Stone, W. A. Stone, and G. A. Brown, 
Cvinton, Mass.—Filed July 31st, 1903. 

There are four claims, the first and fourth of which describe the 
invention. Put together they run as follows:—The combination 
of the crank pin, the hammer head, a flexible connection between 
the crank pin and the hammer head, comprising a pair of swinging 


heat. The current is passed through the charcoal, and the inventor 
claims that it promotes the molecular re-arrangement of the 
metal, 1t is specially intended for treating armour plates. 


N° 17,524. 





























ocenpies when in use and when being transported, in which it lies 
beneath the prism casing, by means of alocking device. The rigid 
connection between the casing a and the field-glass tube is effected 
by means of a rotatable ring o mounted on the latter tube and not 
displaceable in the longitudinal direction, which is provided with 
an external screw thread fitting in the internal screw thread of 
the tubular extension of the casing. The graduated rule g which 
is provided near each of its ends with a folding sight W or K, has 
graduations, each of which corresponds either to 100m. or to 100 
paces, according as the base lines on which the determinations of 
distance are founded are measured in metres or in paces. The 
portion of the scale of distance shown corresponds to a base of 
40m. The narrow upper edge of the rule is graduated in centi- 





metres, its zero point corresponding to the centre of the front 
sight, whilst on its lower edge there is preferably provided a scale 
corresponding to a base line of 10m. An observer carrying prism 
I—shown—and a second observer carrying another apparatus 
fitted with a second prism take up their position side by side, the 
first standing to the left of the second, and having agreed with 
regard to the target and the base line to be employed, they join 
together the ends of their measuring tapes and ‘separate in a 
direction approximately at right angles to the bearing of the 
target, meanwhile unwinding their tapes, until their distance 
apart is about equal to the length of the base line desired. 
Observer I determines the exact direction of the base line by 
seeking to establish by means of his prism during the laying down 
of the base line, or by stepping forward or backward, coincidence 
between the “sight” of prism II and the target or object of 
observation. Observer I I views the target through his field glass 
and compares the image of the target directly visible near the 








arms, the joint between the crank pin and swinging arms being 
formed by a bushing on the crank pin and a sleeve rigid with one 
of said arms and extending therefrom through the hub of the 
other arm. . The combination of a box-shaped hammer head 
haying ratchet teeth on its inner surface, a connecting piece 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. 8S. ALTON, who has been for twenty-two years in the 
employment of the Midland Railway Company as chief relief clerk 
at Sheffield, has been appointed chief clerk at the Saltley works of 
the Metropolitan Amalgamated Railway Carriage and Wagon 
Company, Limited. 

WE are asked to say that Messrs. W. F. Dennis and Co., of 
Albert-buildings, 49, Queen Victoria-strect, have been appointed 
sole agents for Great Britain and the Colonies by Les Ateliers du 
Roeulx, Le Roeulx, Belgium. 

WE regret to hear that, from reasons of health, Mr. Thomas 
Gillott has thought it —— to resign his position under the 
Butterley Company, Limited, Derby, with whom he has been for 
twenty-one years as engineer and manager of their Butterley works. 

Messrs, CLARKE, CHAPMAN AND Co., Limited, Victoria Works, 
Gateshead-on-Tyne, have decided to open an office at 21, Mount- 
stuart-square, Cardiff, to deal with the whole of the South Wales 
district. .Mr. George Winn, who has been at the firm’s Gateshead 
works for some twelve years, will take charge of the Cardiff office 
on and from November Ist. 











CONFERENCE ON SMOKE ABATEMENT.—The Royal Sanitary 
Institute and the Coal Smoke Abatement Society are arranging to 
hold in London a conference on Smoke Abatement extending over 
the four days, December 12th to 15th. The- following is the 
provisional programme of the conference :—Tuesday, December 
12th, opening meeting of the conference and inaugural address, 
8 p.m.; Wednesday, December 13th, papers .and discussion on 
‘Domestic Smoke Abatement,” chairman, Sir George Livesey ; 
Thursday, December 14th; papers and discussion on ‘‘ Factory and 
Trade Smoke Abatement,” chairman, Sir William Preece; Friday, 
December i5th, papers and discussion on ‘‘ Administration, 
Legislation, and Necessary Reforms,” chairman, Sir William 
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IRRIGATION ENGINEERING, 


gir HanpurY Brown, K.C.M.G., late Inspector-General of 
Irrigation in Lower Egypt, and formerly in Upper Egypt. 
No, 11.* 


In our last issue the preliminary steps of canal design- 
ing were considered, and the velocity of current to be 
adopted discussed with the view of arriving at the 
determination of the water-surface slope in the canal. 
And it was pointed out that, the velocity of current being 
selected to suit the actual conditions of any particular 
case, to find what the surface slope will be, we must first 
know wiiat dimensions the canal should be given. This 
leads us to an important question, namely, how much 
water is required for the irrigation of the area to be 
served; or, if the available supply is insufficient for the 
whole area, for how much of it is it sufficient? We must 
ascertain the needs of the crops, how often and in what 
seasons they require watering, what are the intervals 
between the different waterings, and what quantity is 
required for each watering. We have, that is to say, to 
find out what is technically called the “duty” of water 
when used for the irrigation of crops in the area for which 
the project is being studied. 

We will first consider the case of perennial irri- 
gation. In different countries the “duty” of water 
is expressed in different ways, though the meaning 
is the same. The measure of the duty of water in 
India is the number of acres of crop which can be 
matured by one cubic foot per second flowing con- 
tinuously during the growth of the crop. In Egypt the 
measure is the discharge per day of twenty-four hours, 
flowing continuously, which is required per feddan—acre 
—ofcrop. To give a rough idea of what the “ duty” of 
water is found to be when unassisted by rain, we may 
quote Egyptian results. It has been found that, in 
the vase of cotton and other summer crops in Lower 
Egypt, a discharge at the canal head of 30 cubic 
metres per twenty-four hours, flowing continuously, 
is sufficient for the irrigation of one feddan—acre—- 
of cotton or other summer crop; and that double 
the amount is required for rice; or, in other words, one 
cubic metre per second will be sufficient for 2880 feddans 
of summer crop, or for half that area of rice. In times 
of scarcity, however, by a rigidly economical distribution 
of water by rotation—to be described later on—the duty 
may be increased by about 30 per cent. But, in designing, 
it is well to allow one cubic metre a second for 2880 
feddans of sum‘ner crop. Converted into Indian terms, 
the Egyptian “ duty" is expressed by saying that a dis- 
charge of one cubic foot a second at the canal head will 
irrigate 84 acres of summer crop, or half that area of rice. 
The duty gives the area of crop matured and not the gross 
area commanded. In Egypt it has been found that 40 
per cent. of the gross area is annually put under summer 
crop. Therefore, as one cubic metre a second irrigates 
2880 feddans of crop, it will suffice in summer to allow 
the same for (2880 x } =) 7200 feddans of area com- 
manded. But in the flood season the whole of the Delta 
of Egypt is under crop, maize being sown in fields unoc- 
cupied by cotton. Moreover, it is desirable to allow for 
flood washings of saltedlands. The canals, therefore, have 
to carry three times the discharge in flood that they have 
to in summer, and consequently, when designing, an 
allowance of one cubic metre for every 2400 feddans of 
area commanded has to be made. When the period of 
distribution is discussed, it will be explained how the 
summer discharge is controlled so that it may flow in 
channels adapted to a supply about three-fold its quantity 
without an inconveniently low water surface. 

In the way indicated the discharge to be carried by the 
canals is ascertained. The velocity of flow to be allowed 
will have been determined by the considerations already 
set forth, and with these data the cross sections of the 
canal can be determined, and, at the same time, the 
water surface slope. There remains to be considered the 
question of alignment. 

Let us assume that the position of the head works has 
been decided upon. Between this point and the point 
where the main canal enters the tract to be irrigated, the 
main canal should be carried along the alignment which 
will involve the least cost. Thence it should run along 
the crest of the main ridge of the country, while its 
branch canals should follow the subsidiary ridges, so as to 
keep the canal water high and in a position to flow on to 
the fields, and also to avoid crossing the natural drainage 
of the country. If a contoured map exists, it is more or 
less a simple matter to lay down upon it the scheme of 
canals and drains adapted to the natural configuration 
of the ground. It may be that the country has no 
defined ridges, and that the principle laid down does not 
apply; in such a case the canals, speaking generally, should 
be aligned at right angles to the vontours of the tract to 
be irrigated. Local features may also not admit of the 
observance of the rule not to cross drainage lines. If it 
be so, the drainage, if possible, must still not be inter- 
fered with, but must be allowed its “ right of way” along 
its natural line by providing a syphon under the canal at 
the point of crossing. It may even, in extreme cases, 
be preferable to divert the drainage into a new channel 
to be formed expressly for it. But, in all cases, the 
universal rule applies that the drainage must not be 

ignored, free passage for its surplus water being one of 
Nature's “ vested rights” which may not be disputed. 
_ We have hitherto been considering the case of canals 
intended to provide perennial irrigation, or irrigation all 
the year round, by the ordinary system of distribution to 
the plants by field channels. ‘The conditions of basin 
Irrigation, or irrigation by inundation during the period of 
flood in the river, are widely different from those of 
perennial irrigation. Egypt furnishes the most notable 
example on a large scale of basin irrigation. The inunda- 
tion canals of the Indus in India have many points of 
resemblance to those of Egypt, and the principles of 
working are the same in these and other countries. The 
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lands to be irrigated are enclosed by banks, of suitable 
height and other dimensions, by which it is divided 
into convenient areas, known as basins, varying from a 
few thousand acres to as much as 50,000 acres. Feeder 
canals, taking off from the river direct, connect the 
basins with the river, so that the flood waters may flow 
into them until their contained areas are under water. 
The duration of the flood period, when the filling of the 
basins is effected,is about fifty days. As a rough rule, 
for the larger basins, it may be assumed that the total 
quantity of water required completely to inundate all 
land is at the rate of 5000 cubic metres an acre—or feddan 
—and that the amount of water to be escaped back into 
the river, when the period of inundation expires, is at 
the rate of 4000 cubic metres an acre. As the inunda- 
tion canals flow for fifty days, the daily discharge of the 
feeder canals must be at the average rate of 100 cubic 
metres for every acre to be inundated. And this may be 
considered the flood “duty” of the water. The bed 
level of these flood canals is, therefore, fixed at that level 
below average flood level which will give the discharge 
required with canals of convenient bed widths. In 
designing such canals the average flood level of a low 
Nile must be used in the calculations, so that the inunda- 
tion may not fail in bad years. But it will be sufficient, 
when calculating with the figures of the worst years, to 
assume a period of flow in the canals of forty days only, 
and to be content with a supply at the rate of 4000 cubic 
metres per acre, since, in these exceptional years, the 
water may be made to do extra duty. The head sluice 
and regulators of the feeder canal will, of course, be 
designed to pass the discharges which the canal will 


carry. But the escapes, by which the water is 
passed on from basin to basin, and, at the 
tail of the chain, back into the river, must be 


designed to complete their work in a period shorter than that 
of the filling by about one-half. Assuming that the time 
that can be allowed to discharge a chain of basins is twenty- 
five days, then, since the total amount to be discharged will 
be at the rate of 4000 cubic metres per acre in the chain, 
the escape must be capable of discharging (> ) 160 
cubic metres peracre perday. The calculation of waterway 
required is complicated by the varying levels in the river 
at the time of discharge in different years, a high river level 
checking the discharge, while a low river encourages it ; 
so that in good floods, when the basins are well filled and 
there is most water to get rid of, the escapes work with 
least efficiency for want of a low river to discharge into. 
So the best rule is to design the escapes with ample 
waterway. 

To deal with the large bodies of water that have to be 
distributed over the extensive areas of a basin chain, 
perfect control over the water at all points is necessary. 
This is only to be obtained by a sufficiency of regulating 
works, such as head sluices, to draw the water from the 
river into the feeder canal; basin sluices, to admit water 
from the canal into the basins; regulators or escapes in 
the basin cross banks, to pass on the water and regulate 
the level in the basins above them; and escapes to dis- 
charge the water back into the river. The arrange- 
ments of a basin system should be devised with 
a two-fold object, namely, to get the full benefit 
of a good flood and to guard against the deficiencies 
of a low flood. In a good flood as much water 
as possible should be passed through the basins, so as 
to obtain a maximum deposit of the fertilising matter 
which is carried by flood water. To effect this, the 


head sluice of the feeder canal should not be closed | y 


when the basins are full, but should be left open, and the 
levels in the basins regulated by the opening of their 
escapes to the necessary extent. In this way a quantity 
of water is admitted to the basins in excess of that 
required to fill them, and, as the current in the wide 
expanse of water is imperceptible, all the silt is thrown 
down before the water passes away again, fertilising the 
land surface for the crop which will follow the retirement 
of the waters. To guard against the deficiencies of a low 
flood, the canals, as has been stated above, should be dug 
so as to give a sufficiency of water, even in the most 
unfavourable years, to cover all the lands, if only for a 
short time, so that the ground may take up sufficient 
moisture for maturing the coming crop—an important 
matter, inasmuch as, if the opportunity of soaking the 
land during the flood is lost, the one crop that flood pe 
produce in the year has no chance of being sown. It will 
be easily understood that in bad years—in fact, in most 
years—the land near the point where a basin feeder takes 
off from the river cannot be reached by the flood water 
entering the feeder. So these lands are served by the 
canals belonging to the chain of basins next above, their 
high-level water being carried in syphon under the basin 
feeder of the next lower chain. Provision is also made 
for passing on water from one basin to the next, so that, 
in case there remain some lands untouched by the water 
when the time for emptying the basins comes, their 
inundation may be completed by raising the water level 
in each basin in succession by the help of the volume 
discharged into it from the basin next above it. 

The basin system is, however, destined to give place 
to the perennial system of irrigation, whereby not only 
are two crops a year raised instead of one, but the average 
value of each crop is higher than that of the single crop 
grown on basin lands. In Upper Egypt, since the con- 
struction of the Assuan Dam, a very considerable propor- 
tion of the previously existing basins has already been 
converted to perennially irrigated land. Consequently, 
the method of irrigation by inundation is losing some of 
its importance as an object of study. Moreover, what 
has been written above describes in a general way the 
principle of distribution of water by basins, so that no 
further description need be given of the working of this 
system. Those who may have, hereafter, to control 
such irrigation will naturally study the official records and 
standard books on irrigation, which contain a full record 
of the past twenty years’ experience of responsible 
officials and the conclusions arrived at. 


Let us return once more to the consideration of the sub- 
ject of perennial irrigation. The possibility that the avail- 
able supply of water might be insufficient for the whole 
of a given area requiring irrigation has been referred to 
above. The insufficiency may not be recognised in the 
first instance during the period of design, but may be felt 
after the canals have been in working order for some 
time, as a result of an unexpected expansion of the 
cultivated area depending upon the canal. Such has 
been the case in Egypt, where, in consequence of the 
remarkable development of the country and the recla- 
mation of uncultivated areas, the summer supply of the 
Nile, at last, proved insufficient, when fully utilised, to 
meet the demand of the increasing areas of crops depend- . 
ing on it for their irrigation. Consequently it became 
necessary to study the question of how to supplement 
the summer supply of the Nile. As, during the flood and 
winter seasons, a small proportion only of the river 
discharge is utilised, while the greater amount runs into 
the sea, the problem resolved itself into one of storage of 
this surplus water at those seasons. And so the Assuan 
Dam was built, and a reservoir formed above it in the 
valley of the Nile itself, wherein the summer flood and 
winter surplus is stored for use in the following summer 
as an addition to the low supply; but even with this 
addition the summer supply is still insufficient to meet 
the demand, and additional means of supplementing it 
are being studied. The problems connected with this 
question are somewhat intricate but highly interesting. 
They are clearly stated in an article by Sir William 
Garstin, which appeared in the September number of the 
Nineteenth Century under the heading ‘‘ Some Problems 
of the Upper Nile.” 

The Assuan reservoir of the Nile supplements a summer 
discharge in the river; but in India there are storage 
reservoirs formed by dams constructed across gorges in 
the hills which entirely furnish the summer supply of the 
tracts depending on them without help from any associated 
river. In the preparation of the projects for such works 
as these, careful calculations of the rainfall and “ flow off” 
of the catchment must be made, as there are no better 
means of arriving at the figures which represent the 
amount of water that will flow into the reservoir. In the 
case of the Nile storage the river discharges at the very 
site of the reservoir, for all seasons and for all years of 
varying levels, were known, so that the quantity of water 
available in any year for filling the reservoir could be 
calculated with much greater precision than is possible 
when the calculation has to be based on rainfall statistics 
and on an assumed proportion of “ flow off.” 

There is one more source of water supply deserving of 
mention in connection with irrigation, namely, wells. It 
is estimated that in British India no less than 13 million 
acres are watered from wells, or more than 25 per cent. of 
the whole irrigated area of India. So that this source 
has its importance, but from an agricultural point of view 
rather than from that of the engineer. 

Mention has been made above of pumps as a means of 
artificially raising water for irrigation on a comparatively 
small scale. In India pumping stations have hitherto taken 
no partin the irrigation ofthe country. Butin Egypt pumps 
play an important part ; and, at one time, 1883, it was pro- 
posed by the then Director-General of Public Works to 
abandon all attempts to make the Delta Barrage do the 
work of artificially raising the water level of the Nile to 
the extent necessary for the irrigation of the Delta, and to 
erect powerful pumping stations as a substitute. The cost 
of working these stations was estimated at £250,000 a 
ear. At this critical moment of Egyptian irrigation 
Sir Colin Scott Moncrieff was given charge of it, and the 
question whether the Delta should depend for its irriga- 
tion on the barrage restored or on pumping stations, 
practically rested with him to decide. Fortunately for 
Egypt he preferred the barrage, and forthwith took steps 
to make it do its work, and with complete success. The 
barrage costs less than £10,000 a year to maintain and 
regulate, and without any further expense is capable of 
distributing any increased supply that may be provided 
to meet the growing area of cultivation; whereas the 
cost of lifting the water by pumps—estimated at £250,000 
a year in 1883, before the development of the Delta that 
has taken place during the past twenty years—would 
increase with the quantity of water to be lifted, and 
fluctuate with the price of coal. Moreover, a war might 


gs | at some time have cut off the coal supply, and Egypt's 


cotton, now worth £15,000,000 a year, would have been 
lost. The barrage was undoubtedly the best servant: to 
engage in the interests of Egypt. It has, since its 
restoration, become so efficient, and so unmistakeably the 
proper instrument for the water distribution of the Delta, 
that one large pumping station, that had already been 
erected before Sir Colin’s time, has since been dismantled 
and its engines and pumps transferred to another station 
which provides for the drainage of certain lands below 
sea level. 

This instance is given to show that the merits of pump- 
ing stations, as an alternative method of raising water, 
have sometimes to be considered in working out a project 
of irrigation. At the present moment there is a scheme 
under construction in Madras for the irrigation of 50,000 
acres by pumping, the lift being from 10ft. to 12ft. 

Though the Government scheme of irrigation in Egypt 
dispenses with the aid of pumps-—with the exception of 
an unimportant survival at one point of the Delta—still a 
considerable area of its cultivation depends for its irriga- 
tion on pumping stations owned by private estates and 
individuals, as there is a large proportion of the cultivated 
area which is above the reach of “free flow” from the 
canals. 

As a conclusion to the consideration of the points which 
affect the drawing up of a canal scheme, a few words more 
concerning drainage may be added to what has already 
been said about its importance. The subject must not be 
set on one side to receive consideration after the canals 
have been made, and until it forces itself into prominence 
by the evils that result from its neglect. The natural drain- 





age lines, as has been said, should not be obstructed. 
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They follow, as a rule, the depressions which lie between 
the ridges on which the canals should be run. But if 
there be no decided depressions, or if the land is flat, 
drains should be dug on the most convenient aligament 
between the cana's, and, in such a case, it is the distribu- 
tion of the canals rather than the physical features of the 
ground which determines the position of the drains. 

It is not an easy matter to decide what dimen- 
sions should be given to the drains. It is desir- 
able, if the outfall allows, to keep the water surface 
in the drains 2ft. or 3ft. below soil. The maxi- 
mum discharge which should be provided for will be 
proportional to the area to be drained, and will depend on 
the rainfall as well as on the description of irrigation 
practised. Rice land will discharge at least double the 
amount that ordinary crops do. In Egypt it was at one 
time assumed that one-third of the water used for the 
irrigation of such crops as cotton and maize found its 
way into the drains, and.8 cubic metres a day per acre of 
area commanded was considered to be the quantity that 
represented this third. But, though this allowance may 
be sufficient for the main drains, it is not enough for the 
branches. For on the main drains a fairly constant dis- 
charge is maintained as the average drainage of a large 
extent of country, as some branch drains maybe discharg- 
ing one day and some another, the ones that are 
discharging being balanced by those that have ceased 
discharging. But the branch drains discharge under 
different conditions, flowing and not flowing alternately 
for, lei us assume, equal periods. Consequently, as the 
maximum flow must be that which determines the drain 
section, and, accepting 8 cubic metres a day per acre 
served by the drain as the average run off, we must allow 
a section that will carry the same allowance in half time, 
that is, we must allow for a discharge at the rate 
of 16 cubic metres a day per acre. On the minor branches 
the discharge is still more fitful, and the allowance 
of section must be still greater. Now the maximum 
discharge allowed in the canals for purposes of irrigation 
has been usually calculated at the rate of 25 cubic metres 
a day per acre of gross area; the drainage maximum in 
any drain should, therefore, be something less than this, 
and it would seem to be sufficient to make the main drain 
below the inflow of the lowest branch drain capable of 
carrying a discharge calculated at the rate of 8 cubic 
metres a day per acre of land draining into it; and to 
make the minor branches, at the other or upper extremity 
of the drained area, capable of carrying 18 cubic metres 
a day per acre, while the intermediate drains would be 
given a discharging capacity at the rate of 15, 12, and 10 
cubic metres a day per acre according to their position 
on the drainage system to which they belonged. This 
example is given merely as a general illustration of the 
principle on which a drainage system should be designed, 
and not as laying down any details as to the amount of 
drainage which should be provided for, as different 
countries have different conditions which require to be 
met in each case. 














THE INSULATION OF OVERHEAD LINES. 
By W. B. Esson, M. Inst.C.E, M.I.E E. 
No, III.* 

In the previous articles we dealt with the design of the 
insulator, but the means by which it is supported from 
the cross arm is very important. In Europe the practice 
has been to use invariably a supporting pin of iron or 
steel, but in America, until quite recently, pins made of 
wood had always been employed. For the latter, locust 
wood, oak, eucalyptus, and hickory, have all been put 
into service, but in the majority of cases locust wood is 
used as giving the best all round results. Before erection 
the pins are thoroughly paraffined, or treated with hot 
linseed oil or asphaltum, which enables them to with- 
stand the action of the weather, and also improves their 
insulating qualities. 

An attempt has been made to standardise the dimen- 
sions of wood pins, and in 1903 Mr. Mershon presented 
to the American Institute of Electrical Engineers a 
consistent series of designs for pins varying in height 
from 5in. to 19in., these dimensions being taken from 
the surface of the cross arm to the extreme top of the 
pin. It was suggested that the part threaded for the 
insulator should be 23in. long for all sizes, and should 
have a diameter at the point of lin. over the threads, 
tapering to l}in. diameter 2}in. down. The size of the 
shank in the cross arm varied from 1}in. diameter in the 
smallest size to 24in. in the largest, and the depth of the 
cross arms proposed varied from 4}in. to 53in. There 
was a shoulder ;';in. all round the shank, so that the 
diameter of the thickest part was jin. greater than the 
diameter of the shank. This diameter was continued for 
fin. above the cross arm, and from this the pin tapered 
to l}in., the larger diameter of the screwed top. For pins 


designed according to these dimensions, experiments } 


showed that there could be applied at right angles to the 
pin and at the top, a force of from 550 lb. in the smallest, 
to 750 lb. in the largest, before the fibre began to give way 
and separate. 

The shape of the pin in general use, and from which 
Mr. Mershon’s designs do not materially differ, is shown 
in Fig. 19. The threaded portion of the pin is, as a rule, 
lin. or 1jin. in diameter, the larger dimension being used 
for large insulators. For both dimensions the thread is 
pitched four to the inch, and it is formed by chasing 
around groove ;;in. deep, so that when finished the 
thread has a flat top and a round bottom: There is a 
taper on the screw of ;',in. in diameter per inch of length, 
so that the insulator tightens as it is screwed on. The 
shank has a very slight taper, and is driven tightly into 
the cross arm, being usually secured in its place by nails. 

There is some difference of opinion amongst American 
engineers as to the relative merits of wood and iron or 
steel pins for very high voltages. Carefully treated in the 





way already described, there is no doubt that the wooden 
pin has considerable insulating properties, but there is 
great uncertainty as to the period of actual working for 
which these properties can be relied upon. In use, the 
pins get dirty, absorb moisture, and become semi-con- 
ductors, and the treatment, which at first constituted 
them good insulators, after a time fails to be effective from 
this standpoint. That the wood pin has done admirable 
service in the past must be admitted ; nevertheless, most 
engineers are now discarding it for any pressures above 
25,000 volts, and are using iron or steel pins instead. 
With wooden pins a deal of trouble has been experienced, 
due to burning, which, of course, will not reappear with 
metal ones, and though the adoption of a conducting pin 
necessarily throws an additional electrostatic strain on the 
insulator, it is better to realise this, and allow for it in the 
insulator design, than to place reliance on something 
which may or may not insulate, according to circum- 
stances. The responsibility for the insulation of the line 
ought to fall wholly on the insulator, and even in cases 
where wood pins may be used, they should not be relied 
upon in any sense for insulation. 

Metal pins for insulators have been made in cast iron, 
malleable iron, wrought iron, and mild steel. A pin fre- 
quently used is shown in Fig. 20, and consists of a rod 
din. to lin. diameter, according to the size of the insu- 
lator, screwed at its lower end for a nut, and provided 
with a collar about 5in. from this end, so that the cross- 
arm may be gripped between the nut and the collar.. A 
thick washer, of ample size, is placed on each side of the 
cross-arm, and pin, nut, and washers should all be heavily 
galvanised to protect from the action of the weather. 
Often the insulator is cemented direct on to the pin, in 
which case the upper end of the latter, which goes into 
the insulator, is jagged. For the power lines in Italy the 
insulators were fixed to the pins in this way, the cement 
used being composed of ten parts of litharge and one part 
of glycerine, well mixed. Portland cement or sulphur 
cement as used in telegraph work will, of course, suit 
equally well. Tron pipe, drawn down at one end, has been 
found satisfactory for large pins, and on these the insula- 
tors may be cemented in the same way. 

An objection has been raised to cementing the insulator 
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on to the pin on the grounds that the pin and insulator 
combined form an indivisible unit, and that in the case of 
accident to the insulator the pin must be replaced with it. 
This is a small matter, and counts for little, as the pins 
are not wasted. The old insulator parts are simply 
chipped off them as opportunity offers, and they are 
used again as the pins for spare insulators. There is 
greater mechanical strength with a cemented insulator 
than with a screwed one, as in the former the pressure 
between the porcelain and the pin is distributed over all 
the available surface. In the screwed insulator any 
slight bending of the pin throws the strain on one par- 
ticular point, and on this account the insulator is more 
liable to fracture. When screwed insulators are used 
with iron pins, it is necessary to provide a cushion 
between the iron and the porcelain, so that the screw 
threads in the latter shall not be damaged. This, in the 
latest construction, takes the form of a lead sleeve cast on 
the top of the pin, having on its outside a thread to fit 
the insulator, the softer metal giving the necessary 
amount of yield. 

The composite pin shown in Fig. 21 has been intro- 
duced by the Locke Company. It consists of a steel bolt 
with a snap head, having a locust wood thimble screwed 
for the insulator at the top and a porcelain base piece 
underneath. The porcelain base above, and the nut 
and washer below the cross arm are said to effec- 
tually seal the hole in the latter, so that rain cannot 
get in. This pin is stronger and more durable than the 
all-wood pin, but inasmuch as at any pressure over 25,000 
volts the threaded thimble is liable to be burned to the 
steel bolt, there is considerable risk attending its use. It 
is difficult to understand why this burning should occur, 
but the fact is that it does; and, moreover, wooden 
threads seem to have the peculiarity of softening in 
service, so that in time they crumble into a white powder. 
As the powder has been found to contain a nitrate salt, 
the probability is that static discharge inside the insulator 
is at the root of the matter. But the cure for these 
troubles is, of course, simple, and is found in discarding 
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It is thought that the~porcelain base’ piece” in Fig. 21 
increases the effective arcing distance by causing a dig 
charge to go to the cross arm instead of to the pin. This 
is no doubt the case in good weather, when the dry surtaas 
of the porcelain presents effective resistance, but in rain 
the base will do little good, as a wet stem of porcelain will 
carry a discharge with the same ease as an uncovered 
steel pin. Notwithstanding, a steel bolt with porcelain 
over it is undoubtedly an improvement on the wood pio 
for if in rainy weather arcing does take place to the base, 
it is not harmed as a wooden pin would be by burning 
Whatever kind of pin is used, it is necessary that the ine 
lators be raised well above the crossarms. Ares between 
lines have frequently been started by sparks jumpin 
from the lower edge of the insulators to the cross an 
when the former were wet or covered with a salt deposit 
A safe rule is to maintain between the cross arm and the 
lowest petticoat a distance equal to the latter's diameter 
though where snowstorms are usual this may have to ba 
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increased. If the edge of the insulator is too low, it is 
likely to be reached by snow backing up on the cross arm, 
and for this reason additional clearance must be 
provided. 

The method of supporting and insulating the con- 
ductors where they leave the power-house or enter the 
transformer-house is another very important matter. No 
particular method can be described as the best under all 
circumstances, and the pressure at which the line is 
worked, the climatic conditions under which the plant is 
operated, and the size of the conductors have, in each 
case, to be taken into account. The arrangement must, 
however, be such that the insulation of the line asa 
whole is not impaired, while the entrance of rain, dust, 
snow, or sleet into the buildings must be prevented. 

The simplest arrangement is to make an opening in the 
wall and let the wires pass right through, the openings 
being of such dimensions that there can be no possibility 
of the current striking across between the wire and the 
wall. In Fig. 22 is shown the termination of a 10,000 
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volt line. The wire is attached inside the generating 
station toa porcelain strain insulator, carried on shackles, 
the strain being taken up on a wooden beam. The sketch 
shows the manner in which the connection is made 
between the line wire and the switchboard, a porcelain 
insulating cup being employed to prevent the creeping of 
moisture from the line wire. ; 

Openings for the wires may be conveniently formed in 
the walls by building into them earthenware drain pipes, 
one for each wire. Pipes 12in. diameter serve admirably 
for pressures up to 15,000 volts. Such an arrangement 
is shown in Fig. 23, the wire being supported close to 
each end of the pipe by insulators, thus ensuring its lying 
in the centre of the opening. A drip point is provided on 
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Fig. 24 


the wire just outside the pipe to drain water off, and 
the pipes have an upward slant towards the interior of 
the house. The projecting roof gives protection and 
prevents rain from beating in. In a cold country, snow 
and ice sliding down the roof are liable, with this arrange- 
ment, to catch on the wires and pile up between them 
and the eaves. In such cases it is advisable to put false 
dormers on the roof, over the wires, in order that ice and 
snow may slide down clear of them, but, if possible, it 





wood altogether. 


should be arranged that the wires enter through a gable 
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and not under eaves. A dormer preventing snow from 
sliding down on the wires when they pass under eaves is 
shown in Fig. 24, and when they enter by gable a rain 
ghed on similar lines can be built above the wires. 

If the power-house is exposed so that rain and sleet are 
liable to beat through pipes arranged as in Fig. 23, the 
inside end should be closed up with a disc of plate glass, 
thus reducing the opening to the size of the hole in the 
centre of the glass through which the wire passes. When 
such a disc is used the diameter of the pipe should be 
increased to not less than 18in. on account of the liability 
of the current to flash over the surface of the glass. Tor 
res above 15,000 volts the wire, where it passes 
h the glass plate, should be enclosed in an ebony, 
poreel vin, or glass tube with thick sides, extending well on 
each side of the plate. Such an arrangement with a 24in. 
length of glass tube is shown in Fig. 25, and is quite 
effective for pressures up to 30,000 volts. For this latter 
pressure the pipe is enlarged to 24in., and it is wise to 
have this diameter for anything over 25,000 volts. In 
mavy cases a window built into the wall is substituted 
for a drain pipe, and into a hole in the glass pane is 
inserted a tube through which the wire passes. A tube, 
with a screw-thread cut on its exterior, secured to the 
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Fig. 26. 














glass by nuts of the same material, making a water-tight 
joint on each side, gives a good construction. 

Though the arrangement of 24in. drain pipe and glass 
plate, or its equivalent window, has on occasion been 
found satisfactory for pressures as high as 50,000 volts; 
generally speaking, when the pressure gets above 30,000 
volts a somewhat different arrangement is used. A 
construction which has given good results in several 
plants operating at 40,000 volts consists of a window with 
double or triple panes of glass having insulating bushings 
or tubes for the wire, placed in holes in the centre of the 
panes, and joints made tight with cement. A lean-to or 
screen to keep rain and snow off the glass is employed if 
the wall through which the wires enter is at all exposed. 
If frost collects on the glass while the line is shut down, 
the current at starting discharges over the surface; but 
this discharge ceases as the frost melts,and appears to do 
no harm. 

A usual arrangement for pressures between 40,000 and 
60,000 volts is that shown in Fig. 26. Here a good-sized 
opening is made in the wall of the power-house, and this 
is completely protected from the weather by a specially 
constructed lean-to. Into the opening may be fitted a 
glass window with a tube for the wire if it is thought that 
the climate makes this desirable; but in all probability 
the arrangement shown, which is working successfully at 
60,000 volts, would suit this pressure in any climate. 
The wire is brought up inside he lean-to at right angles 
to the line, whence, making another right angle, it 
proceeds inside the building. A modification of the same 
arrangement is shown in Fig. 27. This has been applied 
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to a concrete steel building where the roof girders are 
carried beyond the walls of the main building to support 
a lightning arrester gallery. The result is that the isola- 
tion of the arresters in a fire-proof room set apart from 
the main power-house is combined with a very satisfactory 
arrangement for the leading-in of the wires. The 
reliability and simplicity of this construction appear to be 
all that can be desired. Any water will drip from the 
wire at the vertical rising through the gallery floor; the 
little snow or dust which may blow up through the first 
Opening will not continue on through the second opening 
into the power-house, and very little cold air can enter 
the building by way of the gallery. 

It will be obvious that the arrangements last described 


do not permit of the end strain of the line wires being 








taken up inside the building, while with all previously 
described arrangements this was possible. ‘The strain 
must accordingly be taken up outside on the last poles, 
and this is not very easy of accomplishment, especially 
with heavy lines, if usual line insulators and pins are 
employed. In a straight pole line the pull of the wire, 
when the spans are of equal length, is balanced on opposite 
sides of the supports, and the strain on the insulator is only 
that due to the weight of the wire and the pressure of the 
wind. But when the ends of the line are reached, there 
is the unbalanced strain to be reckoned with, and to deal 
with this special insulat rs have to be designed. Needless 
to say, a large piece of somewhat fragile material stuck 
on the end of along pin, and pulled sideways with a con- 
siderable force above the point of attachment, constitutes, 
from the engineer’s point of view, about as bad an arrange- 
ment as can be imagined. This is the condition of things 
when line insulators, as described in the previous article, 
are employed as strain insulators. Consequently, it is 
only when no other course is possible that their use for 
this purpose is justified. To take the strain something 
more mechanical is needed, and in Fig. 28 is shown the 
arrangement usually employed. The strain insulator is 
provided with petticoats, like the insulators previously 
described, and for exactly the same reasons. This parti- 








Fig. 29 


cular insulator is designed for a working pressure of 
10,000 volts, and is supported by a pin passing right 
through it and through cross arms fixed on the pole above 
and below it. The pin may be of solid iron, galvanised, or 
of iron pipe, from 1}in. diameter in the smaller sizes to 2in. 
in the larger, the top being closed by a screwed cap, which 
also prevents the pin from dropping. A fibre sleeve is 
inserted between the iron and the porcelain to provide a 
certain amount of cushioning, and the pin hole is larger 
at the top and bottom than it is at the middle directly 
opposite the groove for the wire. The play in the hole 
ensures that the porcelain will be subject to compres- 
sion only, even if the pin bends a little owing to the 
heavy pull. It will be seen that in the case of the 
strain insulator the load is applied at the middle of a 
beam supported at each end instead of at the efd of a 
cantilever, as in the line insulator. In the States a 
straight-grained locust wood pin treated with parafiin 
frequently takes the place of the iron pipe. 

In Figs. 29 and 30 are shown, drawn about quarter full 
size, two strain insulators intended for a working pressure 
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of 80,000 and 35,000 volts respectively. The former, which 
is 74in. diameter and Shin. high, is a design of Richard- 
Ginori, and the latter, which is 10}in. diameter and 12jin. 
high, a design of the Locke Company. While the Italian 
insulator is made in one piece, the American is made in 
three, the body and lower petticoat being cemented 
together, and the top petticoat being loose, with a fitting 
piece to keep it in place and prevent water from getting 
on its inner surface. The groove for the wire is marked 
A in both cases. So far as the author is aware, a strain 
insulator is not made which can be relied upon to work 
satisfactorily in the open at pressures bigher than the 
above. No doubt it would be possible to design an insu- 
lator for 60,000 volts, but that this would be a somewhat 
formidable piece becomes evident when we consider that 
it would have to be the equivalent of two Fig. 18 insu- 
lators placed end to end. For such high pressures, where 
the leading-in arrangement shown in Fig. 26 or Fig. 27 








has been adopted, it is consequently usual, notwithstand- 
ing mechanical objections, to strain up the wire on line 
insulators, making the pins specially strong for this 
purpose, 

The advantage of taking the end strain of the line 
inside the building is that, being under cover, ordinary 
insulators can, for anchoring the wire, be arranged in any 
desired manner and at any angle without regard to how 
the insulation is affected Ly rain or snow, while strain 
insulators which could only work at 30,000 volts or so 
outside, do very well for 60,000 inside. The method of 
taking up the strain shown ia Fig. 23 illustrates the 
former observation and obviously any arrangement is 
deserving of consideration which, while ensuring first- 
class insulation at the highest pressure for leading-in, 
enables at the same time the line to be anchored under 
cover. The Locke Company has recently designed a 














leading-in insulator which on a dry test has stood pres- 
sures far in excess of any yet in use, and in Figs. 31 and 
82 are shown two forms of this. It is made of a number 
of concentric porcelain rings }in. thick, cemented to- 
gether, and is, from the mechanical point of view, 
thoroughly substantial. The number of rings used varies 
according to the voltage, the figures showing insulators 
for a working pressure of 60,000 volts. Fig. 32 is iden- 
tical with Fig. 31, except that a porcelain tube 24in. long 
is substituted for the centre piece. The insulator is fixed 
in a panel, which may be of slate, marble, glass, or sea- 
soned and thoroughly varnished wood, and the diameter 
of the panel, or its side if square, should be at least twice 
the diameter of the insulator. In the insulators shown 
the diameter is 13in. where they fit the panel, and 15}in. 
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at the larger part. The method of securing to the panel 
is shown in Fig. 33, the larger diameter being towards 
the weather. 

The insulator shown in Fig. 31 will stand when dry a 
pressure of 120,000 volts, while the one shown in Fig. 82, 
which has a porcelain tube substituted for the centre 
piece, will stand 180,000 volts. When wet the breakdown 
pressure is greatly reduced, but the design is a decided 
improvement on the ordinary tube, and there is no reason 
to believe that it would not give satisfaction at 60,000 
volts with a moderate degree of protection. By the 
latter is meant such protection from very bad weather as 
is afforded by a dormer, as shown in Fig. 24. This 
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arrangement admits of the line wires passing straight 
into the power-house, and, assuming it to be satisfactory, 
the necessity for the right-angled arrangement shown in 
Fig. 26 is done away with. Accordingly, the strain can 
be taken up under cover on insulators properly designed 
for the purpose, which gives the best construction. But 
when so strained the pull should not be allowed to come 
direct on the wall through which the wires enter. 
Instances have arisen of trouble through bulging of the 
walls due to this, and in all cases a proper bracing 
must be adopted to spread the strain over a large area. 
The constructions described by no- means exhaust the 
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methods of bringing the line inside buildings, and it will 
be understood that each installation must be considered 
with regard to its own particular conditions. Cases exist 
in which the wires enter the power-house vertically, being 
strained on trestlework fixed on the roof, and the con- 
struction carefully designed, though not generally applic- 
able to the great majority of cases, has given every 
satisfaction. Again, when the buildings are low, and the 
wires in the immediate vicinity have to be carried at a 
considerable height, a special tower may have to be 
erected, inside of which to terminate the line. The roof 
must project well in order to protect from the weather, 
and, in bringing in the wires, is presented the problem 
discussed in bringing the wires through walls. These 
towers are frequently cumbersome, if not unsightly, and 
should only be used when the desired result cannot be 
accomplished otherwise. In working with high-pressure 
lines one of the most important things to bear in mind is 
that there must be no cramping of space. The ideal con- 
struction is one which admits of all the line wires being 
distinctly visible, from the interior apparatus to which 
they are connected until they are out in the open. To 
meet this condition plenty of room and wide spacing are 
essential, and the higher the pressure the greater the need 
for seeing that the condition is properly met. 








THE SERPOLLET STEAM VEHICLES. 


AtrHovGH the internal combustion engine has been 
extending its application to the heaviest types of vehicles 
until it has proved itself capable of dealing commercially 
with loads up to eight and even ten tons, the older power 
is still carrying on an active and successful competition 
with its formidable rival. In one department of haulage 
work steam seems likely to more than hold its own for a 
long while to come. For the transport of material 
from the Metropolitan works in Paris to different parts 
of the Seine, where the soil extracted during the tunnel- 
ling operations is dumped down to form an enbankment, 
steam wagons are employed upon the Purrey system, 
generally with two tip-wagons on the chassis, so that the 
total load would probably be at least 10 tons. 

Apart from any question of economy of steam over petrol, 
it may be supposed that in selecting steam wagons the 
Metropolitan contractors were actuated principally by the 
conveniences offered by this power in overcoming excep- 
tional resistances. We have seen these vehicles back 
out of the loose soil of the embankment after tipping in 
a way that would certainly not have been possible with 
the petrol wagon. Such a vehicle would probably require 
screw jacks to get it out of the difficulty. While for this 
and similar work steam seems to have the field all to 
itself, the older power has been far less successful for 
public services where the drawbacks incidental to steam 
—the time lost from the moment of firing to starting the 
vehicle, the attendance, the annoyance caused by smoke 
and exhaust, the frequent cleaning, &c.—tell seriously 
against its employment. Makers of steam vehicles have 
sought to overcome these inconveniences, some of them 
with a good deal of success, and the Serpollet wagon and 
omnibus have recently been doing work under conditions 
that prove them to be very handy vehicles. So far as 
trials and tests are concerned, they show up favourably 
as compared with petrol omnibuses ; but there isas yeta 
lack of data whereby any idea can be obtained of the cost 
of upkeep for public service for a fairly long period. 

As the eeonomy of the motor vehicle for industrial 
work may be estimated roughly by the ratio of paying 
load to tare weight, it naturally follows that for loads up 
to a certain limit the steam wagon has a disadvantage 
owing to the dead weight represented by the boiler, fuel, 
and water. As the weight of the steam generating 
mechanism is rather high, additional metal has to be used 
in the construction of the chassis, until the most economi- 
cal form of steam wagon with water-tube boilers is a 
robust type weighing in running order from six to eight 
tons and carrying or hauling loads of ten tons and more. 
This, at least, is the only successful type that has sur- 
vived in France. For public services those makers who 
started with steam vehicles have given up their construc- 
tion, and M. Serpollet is now the only maker in France 
who is turning out steam omnibuses. If steam is to 
compete with petrol for such work it is obvious that the 
generator must have a high steaming capacity, and cheap 
liquid fuel must be used whereby steam pressure can be 
raised within ten minutes or a quarter of an hour from 
lighting the burners and can be maintained automatically. 
The devising of such a type of propelling mechanism is a 
no easy matter, as is shown by the way in which existing 
systems have had to be constantly improved to overcome 
the drawbacks that have been revealed in actual work. 
These difficulties lie principally in the burners, and in 
providing an automatic feed that shall ensure complete 
combustion of the crude oil. The troubles have been 
overcome in a very ingenious manner in the omnibus which 
M. Serpollet has built for the Paris General Omnibus Com- 
pany, while he had a similarly fitted military wagon and 
a small omnibus running in the recent industrial vehicle 
trials carried out by the Automobile Club of France. 

At the beginning of the year we dealt with the princi- 
pal features of the Serpollet vehicles. Others have since 
been introduced which merit more detailed description. 
The accompanying illustrations and the line engravings 
on page 407 show the 20-25 horse-power wagon and 30-40 
horse-power omnibus which have been running experi- 
pons during the past few months. The omnibus 
carries sacks of sand to represent the full load when 
making its trial runs in Paris. The wagon frame is made 
of pressed steel, and the general arrangement of steering 
gear and transmission does not differ materially from the 
ordinary design of petrol cars. At the fore end of the 
frame between the steering wheels is carried the 
generator with nine coils of Serpollet tubes, of which the 
lower ones are heated red hot. The water is flashed into 
steam, which is highly superheated in the upper coils. 





As is well known, the original tubes were rolled flat, so as 
to present a thin film of water to the surface; but, owing 
to their liability to be clogged up, they have been 
replaced by thick round tubes. The boiler shell is thickly 
lagged with asbestos, and the tubes are connected up 
externally with headers, so that they may be easily 
replaced or cleaned as required. Paraffin or crude 
petroleum is employed as a fuel, and the designing of 
suitable burners has presented one of the greatest diffi- 
culties with the flash generator. Ina case where the 
oil and water feed has to preserve a fixed ratio, the burner 
must always have the same relative heating power, which 
is only possible where the quantity of oil consumed is 
relatively constant and the combustion is perfect. Any 


| cleaning the burner. 
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It may be that this particular 
apparatus was unsatisfactory. When using parafiin the 
burner employed on the Serpollet cars appears to give 
excellent results. In the old type of cars air was admitted 
to the burner by a scoop, so that the increasing speed of 
the car brought a proportionately larger amount of air to 
the burner as more oil was consumed. In climbing hills 
however, the drop in speed diminished the supply of air 
at the same time that more oil was pumped by hand, 
The combustion was imperfect, and this was observable 
from the discharge of black smoke from the Serpollet cars 
on hills. The same thing happened when reversing the 
car, in which case the air supply was cut off altogether, 
To remedy this trouble an induced draught of air is now 
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SERPOLLET STEAM WAGON 


clogging up of the burners will immediately destroy 
the fixed ratio of feed, and more water will be fed than 
can be properly flashed into steam, although in the case 
of the Serpollet generator it would seem as if there were 
a fairly large margin to provide for such a contingency. 
We mean that the water will flash at a lower temperature 
than that to which the tubes are normally heated. 
Nevertheless, it is important to keep the burners in 
perfect order; otherwise trouble may arise. 

Apart from the importance of preventing any clogging 
up of the burners the combustion must be perfect, which 
can only be ensured by a supply of air independently of 
that “scooped up” by the forward movement of the 
vehicle. For some years past M. Serpollet has been 





provided by carrying the exhaust from a donkey engine, 
the duty of which is explained below, down inside the 
burner, which opens behind, so that the quantity of air 
is proportionate to the quantity of oil being consumed, 
even when the car is at a standstill. In a word, the air 
supply is no longer dependent upon the forward move. 
ment of the car. 

The feed-pump delivering paraffin and water in the 
proportion of 1 to 8°5 is driven by a donkey engine, and 
both are bolted to the outside of the frame. The donkey 
engine is under the control of a regulator, which is one 
of the most ingenious features of the Serpollet car. This 
regulator, usually fixed on the dashboard, is a small 
apparatus consisting of a cylinder in which moves a 














SERPOLLET STEAM OMNIBUS FOR PARIS 


giving special attention to his burners, and the fact that | 
they are sometimes used with crude petroleum is proof | 
that they must be satisfactory with paraffin. The system | 
employed is simple, and consists merely in vaporising | 


the oil before it is fed to the burners of the Bunsen type. 


In the case of paraffin thirty burners are employed, and | 
They are capable of | 
burning up 450 grammes of paraffin or crude oil a minute. | 
| pressure in the generator is below 40 kilos. per square 
centimetre the piston is at its lowest limit of travel. 
| The steam then passes into the donkey engine, which con- 


with crude oil twelve are used. 


That there are some difficulties in the use of crude 
petroleum, however, would seem to be implied by the 
occasional trouble with the military wagon in the indus- 
trial vehicle trials when the wagon now and then dis- 


charged dense clouds of black smoke, especially on the | 
long up grades, and there were frequent stoppages for | 


piston kept under tension by a spring. A steam pipe 
from the generator is connected with the lower part of 
the apparatus. The bottom of the piston is hollow, 
with ports in the walls corresponding with similar 
apertures in the cylinder and communicating, on the 
one side, with the pipe leading to the donkey engine, 
and on the other, with the blast pipe in the burner, 
according to the position of the piston. When the 


tinues working the pump and discharging exhaust into 
the burner until the pressure overcomes the tension of 
the spring in the regulator. The piston now rises an 
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SERPOLLET STEAM VEHICLES 


(For description see page 406) 
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PLAN AND ELEVATION OF 2025 H.P. CHASSIS FOR WAGONS AND LIGHT OMNIBUSES 





Tae Excrneer’ Swain Sc 








Wheel Base 3,500 —.......222- 2 
Total Length of Chassis 5/00 _ 


DoubleRollerChain 
Pinion With 8 Teeth 


pe--- Length of 





/ 


Steam 
Generator 


4250 


a! eee 


ngs 
ChainWheels 


& 


Teeth j 
> Toothed Wheel with) | 
has ‘27 Teeth | 


Water Reserv’ +, 


olentre of 


to Centre of Spr: 
to 
Ss 


r 
2 
¢ 


Centre 


Pinion with 8 Teeth 











“Tae Enoreren 





AND ELEVATION OF 30/40 H.P. CHASSIS FOR PASIS OMNIBUS 





408 


THE ENGINEER 


Ocr. 27, 1905 








cuts off the supply of steam to the donkey engine and 
sends it direct into the blast pipe. The apparatus is 
remarkably sensitive, and starts working immediately 
the gauge shows a drop below the working pressure. 
The hand pump is, therefore, only used for pumping 
oil and water until the working pressure is attained, 
after which the donkey engine works automatically. 

The engine is of the well-known Serpollet type, single 
acting, with four cylinders opposed in pairs. The 
cylinders have a bore of 82 mm. and a stroke of 90 mm., 
and the engine develops 20 horse-power at 600 revolu- 
tions. The valves are of the mushroom type, actuated 
by acam shaft,a system that has been adopted on 
account of the highly superheated steam employed. 
The displacement of the cams with a lever by the side of 
the driver gives the forward movement and reverse, 
while the intermediary positions provide for a variable 
cut-off. The exhaust steam passes through two con- 
densers formed of nests of long, smooth brass tubes, one 
under the centre of the chassis and the other at the rear, 
just in front of the oil tank. After passing through the 
condensers, the water circulates through a ribbed radiator 
at the fore part of the car, and is sent under pressure of 
the exhaust into the tank under the driver’s seat. There 
is an overflow pipe from the tank for the discharge of 
non-condensed steam beneath the car. The transmis- 
sion is by propeller shaft from the engine to the differen- 
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tial on the countershaft, and from thence to the rear 
wheels by chains. There are internally expanding brakes 
on the rear wheels, actuated by a pedal and a powerful 
brake on the transmission shaft close to the differential, 
while in case of emergency the engine is also, of course, 
available for braking purposes. The total weight of the 
wagon in full running order is about 2} tons. The type 
of chassis shown is employed for wagons and light 
omnibuses, of which several are in service, especially in 
mountainous districts, where they are found to be par- 
ticularly useful for the arduous work and public transport 
on long gradients. A favourite form of country omni- 
bus is shown above, where the space between the 
driver’s seat and the body is availab!e either for passen- 
gers or luggage. 

For. the Paris omnibus the system of propelling 
mechanism is exactly the same, but the arrangement has 
had to be modified so as to suit the omnibus body, and 
give the driver an uninterrupted view of the road. The 
boiler, water, and oil tanks have therefore been placed 
side by side under the driver’s seat. The engine is rated 
at 30 horse-power. This omnibus ran in the French 
industrial vehicle trials, and its performance was good, 
with the exception of trouble with the solid rubber tires, 
which marred the running of both the big and small 
omnibuses. The aim of M. Serpollet has been to reduce 
the working costs of the wagon and public service 
vehicles by using crude petroleum instead of parafiin, 
and if this be practicable it is obvious that the steam car 
should be much more economical than the petrol vehicle. 
The cost of fuel consumed is, in fact, absurdly low. 
Many cars have been running with crude oil during the 
past year, but we are unable to say whether the results, 
so far as regularity is concerned, are as satisfactory as 
with paraffin. M. Serpollet is, at all events, making good 
progress with the use of cheap oils for steam raising, 
whereby this power will have a considerable advantage 
over the petrol motor in point of economy. 








THE PORTS OF ANTWERP AND LONDON. 


CONSIDERABLE attention has recently been drawn to 
the rival attractions of the ports of London and 
Antwerp, and to the gradual diversion of sea-going traffic 
from London to that and other continental ports. 

Three reports bearing on this subject have recently 
been issued—(1) That of the Board of Trade, giving 
tables showing the progress of merchant shipping in 
the United Kingdom and the principal] maritime countries ; 
(2) the report of a deputation of the Thames Conservancy 
appointed in May last to visit the ports of Antwerp and 
Rotterdam for the purpose of investigating the harbour, 
dock, and quay accommodation ; (3) the report of the 
British Consul on the shipping and navigation of the port 
of Antwerp for the year 1904. 

Dealing first with the Board of Trade returns, these 
show the carrying trade of this country, great though it 
is, to be still expanding, although in certain directions 
the figures give warning portents of the diversion of 
trade to other “ports, and emphasise the necessity of 
never ceasing activity in keeping the navigable facilities 
of our own ports abreast of those of other countries. 

While the Port of London has practically been standing 
still for the last few years, Antwerp especially has been 
spending large sums of money in improving the shipping 
accommodation and facilities for loading and discharging 
cargoes, and has in hand schemes of great magnitude 
having the same object in view, while Hamburg and 
Rotterdam are following on the same lines. 

The fact, however, must not be lost sight of that in 
these continental ports the finding of the money and the 





initiative of the schemes of improvement rest with the 
State or municipality, or both combined, while in this 
country the works ate left to be carried out by the river 
authorities or by local enterprise. 

The total tonnage on the register of british shipping 
still stands far ahead of all other nations, the total 
for 1904 being 10} million tons, an increase of 4 million 
tons on that of 1880. British Possessions give a further 
1} million tons. Taking the seven principal other ports, 
their total only amounts to about one million over that 
of Great Britain and its Possessions... Of this the United 
States, including its lake and river traffic, accounts for 
about one half; the German Empire coming next with 
a sixtb, followed by Norway and I'rance with about a 
ninth and twelfth. If the addition to the tonnage be 
taken for the years 1905 and 1895, the United Kingdom 
shows 700,000 tons, America being next with 436,000, and 
Germany with 177,000. 

Taking the work done in million of tons, British ships 
show 69°6 against 69-2 in the previous year; and the 
percentage of British ships to the total tonnage is 64°3 
per cent., the lowest relatively since 1860; the highest 
being 72°7 in 1890, since which date it has shown a 
relatively progressive decline. 

In spite of these statistics of shipping the fact cannot 
be ignored that a large amount of over-sea trade that 
formerly came to London is now diverted to Antwerp 
and other continental ports. The cause of this is 
explained in the report of the Conservancy Deputation as 
follows :—Formerly London was a distributing and 
collecting port, and, to a large extent, was the goods 
exchange of Europe. Foreign produce was brought 
there in shiploads to be distributed in small parcels to 
other ports. So soon as the continental ports were 
sufficiently developed they began to take full cargoes, 
and after the opening of the Suez Canal this became 
gereral, particularly at Antwerp, Hamburg, and Rotter- 
dam, in the improvement of which ports immense sums 
have been spent and are still being expended. An 
inevitable result has been the withdrawal of a certain 
amount of trade from London which that port has been 
powerless to prevent. 

The report goes on to point out that if the facilities of 
the port of London for ocean-going ships becomes less 
than those of Antwerp, Hamburg. and Rotterdam, the 
transhipment trade, even for English ports, may be 
diverted from London, and goods destined for this 
country may be transhipped at these continental ports 
into small steamers and run up to the wharves on the 
Thames, and so divert from London to this extent the 
large ocean steamers. 

These considerations, therefore, point to the absolute 
necessity of adapting the Port of London to the require- 
ments of modern ocean-going steamers from time to time 
as may be necessary. From astatement given in the Con- 
servancy report, it appears that between the years 1893- 
1903 the net registered tonnage of vessels with both 
foreign and coastwise traffic has increased 93 per cent. at 
Antwerp, 70 per cent. at Hamburg, 100 per cent. at 
Rotterdam, and 22 per cent. in London, or, if the tonnage 
from the estuary ports be included, 52 per cent. 

It will be seen from this return that during the last ten 
years the trade of Antwerp has been growing by leaps 
and bounds. 

It is some satisfaction, however, t> find that of the 
vessels entering the port 49 per cent. were sailing under 
the British flag; Germany being second with 25 per cent. ; 
Belgian, 6 per cent.; American, 2} per cent. ; and French, 
2 per cent. Comparing this with the vessels passing 
through the Suez Canal in 1904, the tonnage of British 
vessels was 65 per cent.; German, 14°7 per cent.; 
French, 6 per cent. 

The Conservancy Deputation arrived at the conclusion 
that neither Rotterdam nor Antwerp at present possess 
advantages superior to those now obtaining on the 
Thames, but that London is at a disadvantage in the 
cost of labour, this being slightly made up by better 
mechanical appliances for loading and unloading vessels. 

Turther, as pointed out in the Consular report, one 
great advantage that Antwerp has over English ports is 
the low rates of freight charged by the Government for 
the conveyance of the goods to and from the quays by 
the railways ; beyond which there exists for that class of 
goods for the transmission of which time is not par- 
ticularly an object, the slower but cheaper alternative 
route of the canals with which Belgium is interlaced, and 
which reach far into the interior of Europe. Further, to 
facilitate this method of transit,it is proposed to improve 
the navigable facilities of the canal communications by 
carrying out a long delayed scheme of improvement in 
the inland navigation, and by introducing boats propelled 
by motor power in place of horse haulage. 

Comparing what has been done at the ports of London 
and Antwerp to attract traffic, the Thames Conservancy, 
who are the authority having control over the Thames, 
have during the last few years been deepening the water 
way so as to give a navigable depth of 26ft. at low water 
between Gravesend and the Nore, 30ft. between Purfleet 
and Gravesend, 22ft. between Crossness and Purfleet; 
18ft. between the Albert Dock and Crossness; 16ft. 
between the Thames Tunnel and the Albert Dock, and 
14ft. above this to London Bridge. An Act was obtained 
last session enabling the Conservancy to levy further 
dues on shipping, so as to provide the money for further 
dredging the channel between the Nore and Gravesend 
to a depth of 30ft. at low water at acost of £375,000. 

At Hamburg the State has spent £215,000 in works of 
harbour improvement in the year 1904, and is now spend- 
ing £475,000 for regulating the channel of the Elbe and 
improving the quays and works in the harbour. The 
ships entering this port in 1904 exceeded those of the 
previous year by 455,000 tons and amounted to over 
94 millions of tons, the largest quantity on record. 

For the navigation of the Maas up to Rotterdam works 
are being carried out so that within three years it is 
expected that a uniform depth of 29ft. at, low water will 
be attained between the sea and Rotterdam, a distance of 





18 miles. The amount expended on these works 
is £3,025,000. The docks there have a water area of 
450 acres, and a quayage extending for 22 miles. The 
tonnage entering this port has increased in ten years 
from 3} to 73 million tons. 

At Antwerp at the present time vessels can reach the 
port at any time drawing 16ft., and the rise at spring 
tide is 15ft. In the port there is 22ft. in the channel at 
low water, and at the quay from 26ft. to 33ft. There are 
eight docks for sea-going vessels, and nearly seven miles 
of quays. New docks are now in course of construction, 
and expected to be finished in 1907, at a cost of £300,000, 
These docks will have a depth of 30ft., which can be 
dredged to 33ft. when found necessary. 

The plans for the new works, which have been under 
consideration for a considerable time for improving this 
port, are now settled and only await the sanction of the 
Belgian Parliament. By this scheme a new channel is 
to be cut for the river Scheldt, about 4} quarter miles 
long, by which a circuitous bend that now exists imme. 
diately below Antwerp will be avoided. The old channel] 
is to be converted into a dock, connected with the river 
by three locks, each 984ft. long, 98ft. wide, with 26ft. on 
the sills at low water. The area of this dock wil] be 
1457 acres. The length of the quays will be increased 
from three to seven miles, and the length of the quays of 
the docks from 9 miles to 26 miles. The area of the 
maritime docks, exclusive of the dock formed in the 
existing channel of the river, will be 1164 acres. The 
sheds, which now cover 93 acres, will be extended to 
141 acres. To avoid spans. 7 to the navigation and 
trade a new canal dock parallel to the new river bed is to 
be cut, giving access to several internal docks without 
locks except those between it and the river. This canal 
will be five miles long, 820ft. wide, and 39ft. deep, and 
will have nine open transverse docks set at an obtuse 
angle to it. 

The estimated cost of these works is 74 millions of 
pounds, but this includes fortifications and military 
work rendered necessary by the alteration of the river, 
and it is expected that the works will require ten years 
for completion. 








THE PLAUEN VIADUCT. 


Tux Syratal or Plauen Viaduct has recently been 
completed. The arch ring of this viaduct has the largest 
constructive span that has ever been builtin stone. It is 
90 m., or 295ft. 3in. long. The viaductis within the city of 
Plauen, where it carries a main thoroughfare connecting 
the city with the suburbs. The reason for building a 
viaduct of such dimensions within the limits of a city is 
the very peculiar configuration of the country upon which 
Plauen city is built, it consisting of a series of steep 
mountainous slopes. The altitude of this city is about 
1160ft. Its geographical situation is a little above that 
sharp angular point which marks the north-western 
frontier of Bohemia in a region of Europe celebrated for 
its stone quarries and its mineral water springs. 

The first matter for consideration in the construction 
of such a span was the nature and crushing resistance 
of the material on either Bank, and this, as it happened 
was particularly well adapted for the abutments, being a 
schistic rock of a dark green colour—phyllit-schist— 
having a crushing resistance of 1830 kilos. per square 
centimetre. 

This fact had much to do with the all important 
question of the cost of the work, and in the competition 
of constructive designs which were submitted to the 
Municipality of Plauen early in 1903 the result was that 
structural ironwork was beaten by stone. The lowest 
tender for an iron structure was made by a well-known 
firm of Zwickau. The firm which was entrusted with 
the execution of the viaduct here illustrated was Liebold 
and Co., of Langebriick, near Dresden, engineers already 
noted for their work in railway bridges, reservoir dams, 
and reinforced cement buildings. The total cost of the 
whole structure was only 500,000 marks. Some explana- 
tion of this moderate price is to be traced in the low 
remuneration usually paid for German hand labour, and 
also in the abundance of stone existing in the vicinity. _ 

The preparation for the foundations consisted princi- 
pally in filling up a few old mining shafts and tunnels— 
and some deep seams in the strata, which were all 
solidified with cement. The arch footings had only to be 
carried down 1} m. to 2m. below the original surface 
line in order to arrive at a perfectly sound, hard rock. 
When the monolithic. character of the viaduct is con: 
sidered closely it will be seen that the solid mass of the 
haunch answers to the conditions of a balanced pier, 
while the real impost of the arch springings—that portion 
subject to stress—is intersected by a chord of 65 m., or 
213ft. 3in., from which datum the rise is only 4°5 m., 
or 21ft. 8in. The stratification of the rock for the abut- 
ments varies from nearly perpendicular to an inclination 
of 45 deg. The bank on either side was cleared for the 
foundations, following the natural conformation of the 
ground, the form of the foundations as cut out resembling 
a series of steps having the average total angle of about 
45 deg. on the right-hand bank and of 30 deg. on the left- 
hand bank, as seen from the point of view given in the 
elevation, page 409. The wide opening on the left-hand 
bank is to serve for a street railway. 

The foundations for the falseworks were of rammed 
conercte filled into sixteen trenches traversing the line 
of the viaduct, and designed to offer a maximum resist- 
ance under all angles of thrust. The timber for the arch 
centres and stagings for the greater part was of spruce 
obtained from the forests of Saxony. Of spruce and 
pine an aggregate of 20,000 cubic metres was used. 
The centres were prepared at the company’s forest yard 
between Dresden and Langebriick, and thence trans- 
ferred by rail to the site. The constructive details of 
the timber arch are given in the drawings. ll the 
timbers in the main structure are squared. Their section 
is in general 20 c/m xX 20c/m. The temporary arch is 
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built in three stages. All the work was much facilitated 
by the high banks on either shore, so that no derricks 
were necessary, the whole of the work being effected by 
hand haulage without the use of any power machines. 
Every need of the work was served by a light bridge on 
either side of the arch, and which was raised progres- 
sively according to requirements of the work. The rail 
track was of 60 c/m gauge. The time taken to erect the arch 
centre on the site was about six weeks, and the total 
time expended on the tinber work was three months, 
employing from thirty to forty men. 

he intrados has a composite radius struck from five 
points. These radii are 105 m. for the centre and 
58°5m. ard 30m. on either side. The rise from the con- 
structive chord is 18m. The voussoirs of the arch ring, 
as well as all other facing stones, are of the same 
nature of stone as the shaley foundations, that is, 
phyllit-schist of a somewhat lighter green hue, and 
quarried near Plauen. Its crushing strength is 1830 
kilos. 
rock is 2°8. 


per c/m*, and the specific gravity of the dry 
The progress of the work was as follows :— 
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four weeks at over 600 kilos. per sq.cm. The dressed ; in arched crowns of 14m. span, imitating spandril arches 
stones for the arch ring and facings for haunches range , and carrying the footwalks. Thus the sides of the 
from 10 to 12 ¢/min thickness. The arch ring is 44 m.| viaduct and arch are all plumb, and 16m. in width 
thick at the abutments, 2°20m. at the imposts of the | throughout. Over copings the width of the bridge is 
springings, and 13 m. thick at the crown. The whole | 17m., and the total length of the viaduct is 150m. The 
core of the bridge masonry is ashlar set in the mortar | masonry of the bridge is carried up over the arch 
described. This includes the piers of the inner traversing | springings by the rib walls mentioned, so that the depth 
walls, and which are not cement-faced. | there of the filling is only 14m. The slope at the return 

After the arch ring was keyed at the crown the sections | or end wall of the ribs is1 in 10. This masonry is backed 
at the haunches were filled and keyed. The key blanks | with cement and then covered with tarred felt of from 













started from the springings of the arch ring just above 
the footings of the third staging. There were eight such 


| key sections extending through the whole width of the 


arch, and having widths varying from 1 m. to 24 m., and 
kept open by rows of struts of corresponding lengths. 
The closing of the arch ring was entirely completed 
November 20th, 1903, and work was then abandoned to 
recommence the following spring. 

When the arch ring was closed the total inflexion at 
the centre of the falsework was 24 c/m—lin. The 
maximum static load to which the arch crown will be 
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After loading the temporary bridge with the dead weight 
which it was ultimately to carry, the intrados and the 
vertical faces of the arch ring were faced with cement. 
The voussoirs were then built up to the mortared faces, 
the whole thus forming one integral mass. The lagging 
boards of the arch, which are of pine, were used just as 
left by the saw, but those for the vertical faces of the 
arch ring were dressed and planted with narrow fillets to 
mould the cement sheeting in imitation of a triple ring of 
Voussoirs. The cement used for the facings is made up 
with pure quartz sand obtained from Lauteutal in the 
Hartz Mountains. The cement mortar employed for 
the arch is the Portland “Star” or Stern brand from 
Stettin, mixed in a proportion of one to three of the sand 
named, while for the abutments the mortar is Portland 
from Vorwohle mixed in a proportion of one to four of 
rock sand. The crushing resistance of the arch mortar 
Was :—28th day, 240 kilos. per c/m?; 13th week, 320 kilos. 
per c/m?; 26th week, 370 kilos. per c/m®. 


The respective tensile strengths on the days mentioned | 


were 12 kilos., 15 kilos., and 18 kilos. per c/m®, The tests 
on dried specimens proved its resistance after twenty- 


| 10mm. to 12mm. thick, 1m. wide, and laid in lengths 
|of 10m. to 12m. The profile of the masonry work in 
| both the longitudinal and cross section, where in con- 
| tact with the filling up, is entirely covered with this 
|asphaltum. Drainage of the superincumbent mass of 
| earth is effected at the deepest part of the filling up—.e., 
|at the arch springings—by means of pipes passing 
| through the felt into the nearest upper traversing arch- 
| way, and thence into the lower archway, where a side 
drain carries off the water. At the outer extremities of 
the masonry work or piers the drainage is effected direct 
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CONSTRUCTION OF THE PLAUEN ARCH 


submitted is calculated at 69 kilos. per c/m? as com- , 
pared with the resistance of the materials of 1830 kilos. | 
and 600 kilos. 

As previously noted, the construction is monolithic, and 
without the usual spandril arches. The haunches are 
lightened transversely by small arches, with inverts 
forming four on one side of the bridge, and three on the 
other, each having a maximum diameter of 5 m., and 
with curves struck from various centres, principally of 
2°50 m. and 2m. radius. On the left-hand side 
there is an archway, which will, as already mentioned, be 
used for the passage of a street tramway. Its height 
from the roadway is 6°28 m., and its length 14m. Its 


| curves are struck from three centres of 8 m., 4°40 m., and | 


2°90 m. radius. Longitudinally, and on a length of 
16-80 m. over the arch springings, there-are five internal 
pier walls, or ribs, as shown in the cross-section and plan 
section, 40 c/m. thick, and which also lighten the dead | 
weight. The external. walls of the viaduct have a 
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into the foundations. The gradient of the road at 
either extremity is one in two hundred and forty. 
There are wide footpaths of 3 m. breadth on either 
side. The bridge copings are of Bavarian granite. The 
roadway is 1lm. wide. The footpath parapets have 
ornamental cast iron standards and wrought iron rail- 
ings. Gas and water mains are entrenched below the 
pathways. The construction of the arch required 10,000 
to 12,000 cubic metres of stone and 12,000 barrels of 
cement. The total load on the abutments, all finished, 
will be 15,000 tons, and the pressure on the foundations 
will be 24 kilos. per c/m*.- The total number of men 
employed in connection with the masonry work was 100. 
The falseworks were loosened gradually during the latter 
part of the construction—about July, 1904—and were 
entirely struck by September, the work proceeding from 
the crown towards the haunches. A very. ingenious 
system was employed by the builders for relieving the 
pressure on the falseworks without recourse to sand boxes 






























batter on their internal faces of from 1 in 8 to 1 in| or wedges, and the success of this important operation at 
10. The batter on the external surface of these walls | Plauen is attributed largely to the novel device em- 
is made up to vertical line by means of piers terminating | ployed. 
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THE EARNING POWER OF-~ BRITISH 
ROLLING STOCK FROM 1894 TO 1903.* 
By W. Po.ttarD Dicpy. 
11I.—THE MIDLAND RAILWAY, 

CompPeTING in several districts with the London and 
North-Western line, but possessing a less length of line, 
is the Midland Railway, which has a smaller Scotch and 
Irish traffic, but about a similar suburban traflic in the 
London area. In capital expended the Midland Railway 
ranks third among our large trunk lines, and second in 
regard to its gross receipts. Its earnings per mile of line 
open are in excess of those of any other line; it possesses 
the largest number of goods wagons, and its aggregate 
train mileage is greater than that of any other railway 
company in the,United Kingdom. Compiling similar 
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tables to those which have appeared in the previous 
instalments, the locomotives in use on this line increased, 
as indicated in Fig. 1, from 2227 in 1894 to 2790 in 1904. 
Passenger vehicles, which amounted to 4670 in 1894, 
amounted to 5495 in 1904, among these being included 
two steam motor carriages. Goods, mineral, and other 
wagons amounted to 114,069 in 1894, and increased 
slowly to 118,779 in 1901, and declined to 117,880 in 
1904. 

During the eleven years covered by the above figures, 
locomotives have increased in numbers by 25-2 per cent., 
a figure double that recorded by the London and North- 
Western Railway system, and about4 per cent. in excess of 
the average forthe United Kingdom asa whole. Theincreace 
in number of vehicles attached to passenger trains is not 
quite 18 per cent., while the increase in the number of 
various goods and mineral wagons seems remarkably 
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small, being under 3 per cent. The reason for the lattes 
low figure lies in the fact that the number of goods 
wagons owned by the Midland Railway Company per 
mile of line open is, even after the stagnation of the last 
six years, in excess of the general average. As regards 
passenger coaches, the unit coach is very elastic, and it is 
more than possible that the actual increase in seating 
accommodation is greater than the increase in the actual 
number of vehicles. 

The movements of the gross and net traffic earnings of 
this are shown in Fig. 2, together with those of other 
railways. Comparing the first and last “years of ‘the 
period, it may be noted that the passenger traffic receipts 
have increased from £2,859,403 in 1894 to £3,822,818 in 
1904. Goods -earnings, which in 1894 amounted to 
£6,131,495, have remained practically stationary since 





* The first instalment of this article was published in Tax ENGINEER 
of September 22nd, page 279, ; 


1902, and were £7,582,740 in 1904. As regards the net 
traffic earnings, these rose from £3,916,231 in 1894 to 
£4,230,241 in 1899; an abrupt fall followed, and in 1901 
the net traffic earnings had declined to £3,574,323. The 
subsequent recovery has not yet raised them to their old 
level, the final figure being £3,741,763. Comparing these 
figures with the mean for the whole of the United King- 
dom, the gross receipts from passenger traffic have 
increased on the Midland Railway by 32°9 per cent., a 
figure closely agreeing with the general average of 31:2 
per cent. 
against 27°0 per cent. for the whole of the British rail- 
ways treated as a single system. 

Dividing the gross and net earnings among the respec- 
tive items of rolling stock, it would be found, as shown 
in Fig. 3, that on the Midland system the gross earnings 
per locomotive, which in 1894 were £4037, rose to £4390 
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in 1898, and fell to £4088 by 1904. More serious, how- 
ever, is the question of net earnings per locomotive, which 
in 1894 amounted to £1804, a figure only once exceeded, 
in 1896, when £1820 was reached ; in the general decline 
which culminated in 1901, the Midland locomotives show 
very poorly, the net earnings being then £1319. The 
subsequent recovery has only been slight; indeed, the 
figure of £1341 for 1904 can scarcely be considered as a 
recovery, the net decline being 26 per cent., as against 
14 per cent. for the United Kingdom as a whole. The 
gross earnings per passenger vehicle show a more 
favourable position—see Fig. 4. Initially below the 
average earnings per passenger vehicle for the United 
Kingdom as a whole the Midland earnings are now in 
excess of the average, having risen from £612 in 1894 to 
£695 in 1904, an increase of 14 per cent. The gross 
earnings per goods vehicle have increased from £54 to 
£64, but these figures are throughout considerably below 
the average, due to the fact that the Midland Railway 
Company owns an exceptional number of freight vehicles. 

Before passing on to consider other systems, an exami- 
nation of the two main items under which the expenses 
of locomotive maintenance may be classed will serve to 
show how far the decreased earnings per locomotive are 
due to variations in the amount of wages paid to drivers, 
firemen, and cleaners, and to fiuctuations in the cost of 
coal. 

The wages cost per locomotive is much higher than on 
the London and North-Western Railway system, and we 
cannot say, however, whether much gratification should 
be exhibited at the decrease manifested on account of 
the margin still existing between the costs on the two 
systems. Even the unit “effective locomotive miles,” 
i.c., the hauling mileage, would hardly help us, as the 
manifest question of the weight and speed of the train, 
and ratio of idle to earning weight hauled, call for 
enumeration. As regards the fuel costs per locomotive, 
it may be noted that while these were initially greater 
than on the London and North-Western Railway, they 
did not rise to such a high figure in 1901, and are at 
present slightly lower. 








1898, 


Wages and Fuel Costs fur Midland Railway Locomotives. 


el 


Irish traffics, for which the North-Western and Midland 
7 cater. ‘ 

The progress of the additions to rolling stock, which i 
illustrated on Fig. 1, has been sate in a fssag of 
instances by periods of stagnation, in which the renewals 
have merely balanced the numbers permanently removed 
from service. For instance, the locomotives in use at the 
end of 1894 numbered 983. The net additions during the 

/next year were 10, from which number there was no 


The freight earnings have risen by 24°7 as | 
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increase until 1899, when the total rose to 1018, and con- 
tinued to increase until 1903, when the number of 1085 
was reached, and not exceeded in 1904. The other case 
is that of the total number of goods and mineral wagons, 
which increased from 17,218 in 1894 to 26,973 in 1902, 
only increasing by 20 vehicles to 26,993 in 1904, 
Passenger vehicles increased from 4137 in 1894 to 5214 in 
1904. Expressed in percentages the locomotives have 
increased in numbers by 11 per cent., passenger vehicles 
by 23 per cent., and goods vehicles by 56 per cent. 

As regards earnings, these have risen without any set 
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back in any year from £2,286,094 in 1894 to £3,145,439 
in 1904. The same may be said of the goods traffic, which 
has risen from £1,737,013 in 1894 to £2,345,899in 1905. Net 
traffic earnings tell a different tale, as these increased at a 
slower rate, from £1,441,551 in 1894 to £1,775,715 in 1899, 
fell to £1,622,915 in 1902, and rose to £1,646,713 in 1904. 
To an increase of 36 per cent. in the gross earnings of the 
system during the past eleven years the passenger tratftic 
has contributed 37 per cent. and the goods traffic 35 per 
cent. Increased traffic expenses have neutralised these 


1902, 


1899. 1900. | 1901. 








£ 
Total wages cost of working locomotives,., 799,571 


Total cost of coal and coke for locomotives ... 119 955 
Wages cost per locomotive ... 339 


Fuel cost per locomotive 179 





I¥.—THE GREAT EASTERN RAILWAY. 


Compared with the railway systems previously analysed 
in these columns, the Great Kastern Railway has a very 
much larger suburban traffic, and a main-line traflic of 
fair dimensions to deal with, waile the distance from end 
to end of their system is l2se, Doncaster being the 
northern limit, instead of Carlisle. A continental traffic 
between London and Harwich replaces the Scotch and 
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well-balanced increased earnings, with the result that the 
| nét traffic earnings have only increased by 14 per cent. 
| Apportioning the earnings recorded above among the 
| rolling stock returned as owned at the end of each year, 
| the results shown in Fig. 2 are obtained. The gross 
earnings per locomotive have increased from £4093 in 
1894 and now amount to £5061. Even the net earnings 
show a slight increase when tke value for 1894 of £1468 
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is compared with the value of £1517 for 1904. Between 
these dates lies the high earnings which ruled between 
1895 and 1900, when a net revenue of £1744 was obtained. 
The earnings per passenger vehicle have risen from £552 
to £603, and the earnings per passenger vehicle have 
fallen from £101 to £87. Compared with the gross loco- 
motive earnings for the whole of the railways in the 


‘roreased slightly they only approximate to, and are 
is pn 9 the oe of the averages of all the 
railways. Per passenger coach the Great Eastern 
earnings are below the average, while the revenue from 
goods traflic per railway-owned goods vehicle, which has 
considerably decreased, is probably due to the employ- 


ment of the company’s wagons in place of a number of | 


those privately owned. 
Analysing the locomotive costs in detail the following 
table is obtained. 





Year 1898. 

ae 
otal wages cost of working locomotives... 246,421 
Total cost of coal, coke, and oil fuel for locomotives ...| 213,964 
Wages cost per locomotive... 2.00... see eee ae 248 
Fuel cost per locomotive ed 215 


The increase in the wages cost per locomotive which 
took place between 1898 and 1900 has been almost 
balanced by the recent decrease. The fuel costs, which 
reached £337 per engine per annum in 1900, have since 
fallen, and are nearer to their price in 1898 than is the 
case on the Midland Railway. 


V.—THE METROPOLITAN AND METROPOLITAN DISTRICT 
RAILWAYS. 


The past, present, and future prospects of each of these 
railways are so closely related to one another that for all 
practical purposes in this study “—_ may be regarded as 
a single system. While, of course, differences exist, such 
as that of the one company running trains right out to 
Aylesbury, their points of common interest are so 
numerous, their experiences of competition from tube 
railways, their both having resorted to electrification, the 
common areas served, and a length of line whose earnings 
are shared between them, that for the purpose of 
estimating the earning power of rolling stock on different 
systems it is legitimate to regard an absolute amalgama- 
tion as a fait accompli for the moment, instead of being 
the possible achievement of a diplomatic railway magnate 
of the future. Looked at in this light, the record of the 
rolling stock owned shows an increase in locomotives of 
20 between 1894, when 125 engines were owned by the 
two companies, at 1901, since which date no additions 
have been made to the locomotive rolling stock. With 
regard to passenger vehicles, the numbers have increased 
from 731 in 1894 to 842 in 1903, and decreased to 824— | 
including six electric motor cars and eight trailer cars 
running on the electrified section of the line—at the end 
of 1904. Goods vehicles have increased from 200 to 696, 
but this increase has taken place almost entirely upon the 
Metropolitan system, the sister line owning 35 such 
vehicles in 1894 and 43 in 1904. 

The gross passenger receipts, which in 1894 were 
£1,133,103, reached in 1899 their maximum of £1,207,055, 
fell to £1,087,754 in 1902, and have subsequently 
recovered until 1904, when, reaching £1,133,908, the level 
of the 1894 earnings was again equalled. Goods traftic 
receipts, which at best only contributed one-seventh of 
the gross earnings, or £163,581 in 1904, have increased 
nearly three-fold in eleven years. Net traffic earnings, 
which are of greatest interest to shareholders, were in 
1904 lower than they were in any year prior to 1901, 
being respectively £573,675 for 1904, and £612,574 in 
1900. In 1899 these amounted to £630,965. dt is, there- 
fore, obvious that the half-yearly returns and dividend 
announcements will be eagerly awaited for their informa- 
tion concerning the results of the electrification, which is 
now practically complete. 

Considering the revenue in each year per unit of rolling 
stock—particulars of which cannot be given in the accom- 
panying curves by reason of their amount—the chief | 
point of importance lies in the very high gross and net 
revenues per locomotive. In their best year, 1897, the 
gross revenue per locomotive amounted to £9637, and the 
net revenue to £4977. In place of an increase, as is the 
case for the average gross locomotive earnings for the 
entire kingdom, the earnings on these two London 
systems show a decline, the gross earnings being £9525 
in 1894 and £8948 in 1904. This decline in gross earnings 
must not be entirely attributed to loss of traffic through 
tube competition, because of the lowering of fares which 
this competition has occasioned. Through lowering of 
fares—almost the same number of passengers was carried 
in 1904 as in 1894—the gross earnings per locomotive have 
declined, being 7 per cent. less in 1904 than in 1894. The 
net earnings per locomotive have decreased at an even 
greater rate, from £4938 in 1894 to £3957 in 1904, being 
about 20 per cent. less, but even at this lower figure they 
are 250 per cent. greater than the average for the entire 
kingdom. The gross earnings per passenger vehicle are 
also high, being nearly double the average for all’ the | 
British and Irish railways. regarded as a single system. 
In regard to these a downward tendency, from £1550 in | 
1894 to £1376 in 1904, has to be contrasted with the | 
general rise throughout the kingdom. The figures of the | 


Wages and Fuel Costs for Great Eastern Railway Locomotives. 


| interesting dreams. Capital outlay on the line, interest 
| on debentures, loans, and preference capital, all come 
| between the shareholders in lines which are costly to 


actuality, would still be relegated to the category of 


construct, and the dividends they would like to receive. 


| The “ load factor ” of the line must be kept as high as 
| possible, and it is to electrification that directors and 
United Kingdom, the increase of nearly 20 per cent. in | 
this line is very good; while the net earnings have | 


shareholders are now looking. 








THE INSTITUTION OF MINING AND 


METALLURGY. 
THE Institution of Mining and Metallurgy opened its 
season in the rooms of the Geological Society, Burlington 


House, on the 19th instant, and some eighty members 
and friends were received by the President, Mr. William 


1993. 








1899, 1900. 1901. 1902, | 1904. 
Re TR ise RR PPT A Ga? te ie ne 
259,794 267,515 | 269,081 | 275,956 | 273,117 273,761 
255,386 350,589 | 336,127 | 282,430 | 279,292 258,265 
255 257 253 252 | 252 251 
251 337 316 261 | 257 238 


Frecheville, who subsequently took the chair. He 
announced the appointment of Mr. Herbert Cox, a past- 
president of the Institution, to the Professorship of 
Mining at that seat of learning which used to be known 
as the Royal School of Mines, and further observed that his 
successor in the presidential chair would be Mr. Arthur C. 
Claudet. There were four papers down for consideration, 
but of these only one was read. The subject of this paper 
was the treatment of tin-wolfram-copper ores at the 
Clitters United Mines (Gunnislake, Cornwall). The author 
was Mr. Dietzsch, in whose absence, however, Mr. 
Jenkins read the paper. The chief feature of this paper 
is the record it contains of a mull, which we have also 
visited, in which the old Cornish methods of ore dressing 
are set at defiance, and a mode of treatment more in 
accord with modern practice and experience adopted. 
This is not casting any slur on Cornish mining erudition, 
for, as a matter of fact, a new condition of things has 
arisen, the main factor being a demand for wolfram, or 
tungsten, as it is also called, and the Clitters mill was 
largely designed for the saving of wolfram. The ore is 
separated into pieces above and below 2in. by passing over 
fixed bar screens, the larger pieces are broken down in a 
stone breaker and then mingle with the smaller pieces, 
and the whole is fed by Challenge feeders to stamps, each 
weighing 800 Ib., and falling ninety-five times a minute; 
a 25 mesh screen is used. The pulp is first classified by 
passing through double V graduating channels, the 
coarser material going to Buss oscillating tables, 
the finer material to inverted pyramidal boxes for 
further classification and distribution to Liihrig vanners. 
The Buss tables and the vanners separate the pulp into 
concentrated ore, poor ore, and tailings. The tailings and 
the overflow from the pointed boxes go to a collecting 
pointed box, the water is returned to be used again, and 
the tailings pass to a pond. The poor ore is, or will be, 
retreated by pulverising in ball mills, classifying and 
passing on to tables and vanners. The vanner con- 
centrates are enriched by treatment in an ordinary 
Cornish buddle, and then they and the other concentrates, 
consisting of sulphides of iron, copper, and arsenic, oxide 
of tin, and wolfram, are, after roasting, sorted automatic- 
aliy in a Wetherill cross-belt magnetic separator. In this 
apparatus the ore travelling on a conveying belt passes 
under the influence of stationary magnetic fields of 
graduated intensity, entering the weakest field first; the 
more magnetic particles, magnetic oxide of iron, &c., are 
withdrawn from the ore mass and conveyed out of the way 
by a cross belt. In the next field the oxides of iron with 
adhering oxides of copper are removed, and in the next 
more oxides of iron with wolfram, whilst the fourth and 
strongest field abstracts fairly clean wolfram; the non- 
magnetic portion which passes away consists of oxide of 
tin and any waste matter. These products, after some 
further treatment, are ready for the market. The current 
to excite the magnets and to provide the motive-power 
by means of an electro-motor is supplied by a 10 horse- 
power compound-wound dynamo running at 1060 revolu- 
tions per minute, and capable of producing a continuous 
current of 100 ampéres at 100 volts. The capacity of 
the mill is about 100 tons a day. Unfortunately the 
power required to drive it is not given in the paper; but 
the cost of milling and dressing is 32:60 pence, of which 
milling is accountable for 22°12 pence. In discussion 
Mr. McDermott, Mr. Arthur Thomas, defended Cornish 
practice, and particularly the present practice at Dalcoath 
with revolving stamps, Frue vanners, and no classifica- 
tion, and thought, with a little more experience, Mr. 
Dietzsch himself would learn to appreciate it. Mr. Davis 
pointed out that by the methods employed in West Corn- 
wall something like 33 per cent. of the values was lost, 
and amounted to many hundred tons'a year. Dr. Rose, 
Professor Bauerman, and Professor Gowland had some- 
thing to say about the roasting, remarking that the 
magnetic portions, instead of being the so-called magnetic 
oxide, more probably consisted of mixtures of oxides with 
varying magnetic properties. Dr. Buss drew attention to 
the fact that the principle involved in his table bad been 
employed by other investigators besides himself, but each 


meeting of the Mining Association and Institute of Corn- 
wall. Mr. R. E. Cummans had designed a mill now 
working in Tasmania, in which the whole treatment cost 
only 25 pence; he thought stamps more efficient than 
ball mills, and remarked that Linkenbach tables required 
very expensive foundations. The meeting terminated at 
ten o’clock. 








GRESHAM COLLEGE.—A series of three Jectures on ‘‘Some Famous 
Mathematical Theorems” was delivered by Mr. W. H. Wagstaff, 
M.A., Gresham Professor of Geometry, and headmaster of the 
Central Foundation School, on the evenings of Tuesday, Wednes- 
day, and Thursday last. This evening Mr. Wagstaff delivers a 
lecture on ‘‘ The Centre of Gravity.” 


THE NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—An excursion meeting of the members of the North 





earnings per goods wagon may be ignored on account of | working independently of the other. Mr. D. A. Louis 
the small traffic concerned. Earnings per unit of rolling | pointed out that he had seen similar tables doing good 
stock are not an absolute index as to the dividend paying | work in Bohemia, and that he himself had fixed up 
ride of railway finance ; if they were, the electrification of | Linkenbach arrangements in America, and suggested 
these London suburban systems, instead of being an! their introduction into Cornwall twelve years ago at a 





of England Institute of Mining ana Mechanical Engineers will be 
held at Dawdon Colliery on Wednesday, November 15th, 1905, for the 
purpose of visiting the new shaft which is being sunk by the 
freezing method. The members will travel to Seaham Harbour 
Railway Station by the train leaving Newcastle-upon-Tyne at 
1 p.m. and Sunderland at 1.40 p.m. respectively, and walk to the 
colliery. 

LONDON AND NORTH-WESTERN RAILWAY MOTOR OMNIBUSES 
On Wednesday, October llth, the London and North-Western 
Railway Company commenced running a service of motor omnibuses 
between Holywell Station and Holywell Town, North Wales. The 
town, 1? miles distant, is on the side of Halkyn Mountain, 
550ft. above the railway station, so that the moter omnibuses have 
some heavy collar work, parts of the road being as steep as 1 in 9. 
The experiment is said to be proving very popular, as it is nearly 
fifteen minutes guicker than the horse vehicles hitherto plying 
between the same points. The omnibuses meet every train at the 
station, and make eighteen journeys daily to the town and back. 


LEEDS UNIVERSITY ENGINEERING SocreTy.—Professor Good- 
man presided over the opening meeting of the session of this 
Society, and Mr. W. H. Casmey brought forward the subject of 
**Induced Draught to Steam Boilers.” He contended that in 
induced draught lies to a large extent the remedy for the loss and 
annoyance caused by the smoke nuisance. He proceeded to show 
theoretically that this method is an improvement on natural 
draught or forced draught by means of steam jets. He claimed 
the advantages of smaller coal consumption, increased boiler 
capacity, and positively decreased cost, giving figures and 
diagrams obtained from actual experience in support of his state- 
ments, In addition he urged the indirect benefits of greater 
cleanliness, absence of fogs, with consequent unimpeded street 
traffic, and decr cost of general lighting, and generally 
improved conditions of the animal and vegetable kingdoms. In 
the course of the discussion that followed the paper, a strong 
point was made of the short life of the fans, but Mr. Casmey 
affirmed he knew of fans’ which have been running seven years, 
and show no signs of breaking down. 


LIVERPOOL ENGINEERING SocteTy.—The opening meeting of the 
thirty-second session will be held on the evening of Wednesday, 
the Ist November next, at eight o'clock, when the President-elect, 
Mr. J. Reney Smith, M.I. Mech. E., M.1.N.A., will deliver his 
address. For the succeeding meetings the following is the present 
proposed scheme of papers to be read, subject to amendment of 
titles by the respective authors:—1905: November 15th—Mr. 
Sherard Cowper-Coles, ‘‘ Processes for Rendering Iron and Steel 
Non-corrosive.” November 29th —Mr. Fred. W. Young, 
M.I. Mech.. E, ‘The Salvage of Ships.” December 13th—Mr. 
Perey B. Coulston, ‘‘The Use of Electric Power in Collieries,” 
1906: January 10th—Mr. H. W. Wilson, A.M.I.E E., ‘‘Some 
Economie Aspects of Electric Power Supply.” January 24th— 
Mr, Arthur J. Maginnis, M.Inst.C.—E, MI. Mar. E., M.ILN.A., 
‘* Transatlantic Lines and Steamships: No. 3.” February 7th— 
Mr. H. Walker, ‘‘The Progress made in the Application of the 
Parsons Turbine to Marine Propulsion.” Webruars 2ist— Mr. 
Ernest A. Rosenheim, B.Sc., A.M.I.E.E., ‘‘ Motor Vehicles in 
1905, for Pleasure and Commercial Purposes.”” March 7th—Dis- 
cussion on Mr. Rosenheim’s paper. March 2lst—Professor E. W. 
Marchant, D.Se., A-M.LE.E., ‘‘ Electrical Testing.” N.B.—In 
accordance with Rule I1V., the honorary treasurer’s printed state- 
ment of receipts and expenditure for the previous year and astate- 
ment of liabilities and assets will be produced at this Council 
meeting. April 4th—Mr. A. Stewart Mason, Stud. Inst. C.E., 
P.A.S.I., M.R.San.I., ‘‘Sewerage and Sewage Disposal.” 
April 25th—Annual general meeting: Election of Council and 
officers ; report of Council for the thirty-second session; honorary 
treasurer’s annual statement of receipts and expenditure for the 
previous year and his statement of liabilities and assets ; presenta- 
tion by the President of the diploma certificates to those members, 
associate members, associates, and students who have been elected 
to the Society during the past session. 


BRADFORD ENGINEERING SocieTy.—On the 16th inst. a paper was 
read by Mr. W. H. Roy on “‘ Modern Condensing and Water- 
cooling Plant,” with special reference to high vacuum. The 
lecturer pointed out that in dealing with high vacuum it was 
important to note that when the supply of water for condensing 
had to be obtained from a cooling tower at a temperature of 80 deg. 
Fah., large quantities of water had to be kept in circulation, 
particularly in surface condensers, in order to obtain a vacuum 
higher than 26in. Forinstance, the temperature of the condenser 
corresponding to a vacuum of 28in. was 100 deg. Fah., and a 
difference of 12 deg. Fah. between temperature of condenser and 
temperature of ejection water, is probably the least difference that 
could be obtained, even with relatively large area of tube surface 
in the condenser. This would give a temperature of 98 deg. Fab. 
for ejection water, or a difference of only 8 deg. between injection 
and ejection temperature ; the amount of water in this case which 
would have to be kept in circulation would be in a ratio of more 
than 100 times to the weight of steam condensed. The power 
required to move this large volume of water and lift it on to 
cooling tower would in most cases outweigh any benefit obtained 
from increased vacuum. The lecturer also pointed out that when 
a given number of units of heat had to be extracted in the cooling 
tower, the capacity of the tower would generally require to be 
increased in nearly a direct ratio to the amount of water in circula- 
tion. The theory of the transmission of heat from water to air in 
cooling towers was expcunded, and figures were given showing the 
ratio between water circulated and cooling surfaces and volume of 
air required in the tower under various atmospheric conditions. It 
was, therefore, pointed out that the capital cost of the cooling 
tower had to be considerably increased if relatively large quantities 
of water were kept in circulation. The lecturer stated that the 
amount of power required to operate surface or jet condensing 
plants varied considerably according to the arrangement of plant 
necessitated by the conditions of erection in any particular case, 
It might be stated that on an average it was not economical even 
for turbine to work with more than 27in. vacuum in a surface con- 
denser, and 27-5in. in a counter-current jet condenser, when cool- 
ing water was supplied at about 80 deg. Fah. and the space was at 
all limited for cooling towers. Attention was drawn to the fact 
that only a small percentage of the total number of steam engines 
of any kind at work throughout the country could obtain a supply 
of condensing water from natural sources. It was admitted that 
condensing with a properly designed plant gave substantial 
economy in the operation of all classes of steam engine, but 
particularly steam turbines. The increasing use of turbines had, 
therefore, made the question of suitable supply of condensing 
water a matter of great importance both to the makers and the 
users of steam turbines, 
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THE NEW YORK RAPID TRANSIT RAILWAY 
No, III.* 


Wuere the Rapid Transit subway crosses under the 
Harlem River it has a segmental cast iron shell consisting 
of two intersecting parallel cylinders, 15ft. in diameter 
and 123ft. apart, with a vertical diaphragm at their inter- 
section. It is about 640ft. long, and slopes from both 
ends to a maximum centre depth of about 48ft., from 
track rail to high-water level. The water here has a 
maximum depth of about 20ft., and a considerable tidal 
current with an average tide of about 6ft. The river 
bottom is soft mud, and there is a considerable amount 
of navigation which had to be maintained between the 
bulkhead lines, 450ft. apart. It was therefore required 
that the tunnel should be built by some method which 
would leave one half of the channel always entirely 
unobstructed, and a novel and daring method was devised 
and successfully carried out by the contractor. 

The*ends of the completed subway on both shores were 
closed by water-tight bulkheads, built in open trench, and 
on the centre line of the tunnel a trench about 50ft. wide 


c 





Fig. 3-ERECTOR AND REAR OF SHIELD—EAST 


and 39ft. deep below low-water was dredged from one of 
them to the centre of the river. In this trench two rows 
of heavy sheet piling, 324ft. apart from centre to centre, 
were driven parallel with the centre line, and connected 
by a transverse row in the middle of the river. The tops 
of the sheet piles were cut off to an accurate level, 32ft. 
below high-water, by a submerged circular saw, and a 
solid platform of crossed timbers, 3}ft. thick, was sunk to 
rest on the piles after a transverse bracing framework had 
been sunk between them, supported on pile bents, Sft. 
apart, and adjusted by divers. Then compressed air was 
forced in, the water expelled, and men entered and com- 
pleted the excavation, laid the concrete invert, and 
assembled the cast iron shell. The remainder of the 
tunnel from the centre to the opposite shore was built 
by a modification of this process. The dredging and sheet 
pile driving operations were the same as already 
described, except that the sheet piles were cut off at 
a level about 11ft. lower than for the other half of the 
tunnel]. A section about 90ft. long of the tunnel shell 
was assembled on the fioor of a pontoon over the centre 
line of the tunnel, the ends closed with water-tight 
removable steel transverse bulkhead plates and the 
bottom closed with a false wooden floor. 
* No. Il. appeared October 20th, 








The 12in. by 36in. sheet piles 65ft. long were driven in 
holes made by driving and withdrawing steel pilot piles 
sunk by a 6000 lb. hammer and a 150 lb. hydraulic jet. 
When they encountered large boulders the latter were 
drilled and blasted under water by dynamite. 

The concrete filling over the tunnel roof was added, 
and gave ita specific gravity slightly more than unity. 


The pontoon was loaded with timber and scuttled, sink- | 


ing until it was clear of the tunnel roof, which was 
suspended from the working docks on both sides. The 
timber ballast floated off, one end of the pontoon was 
removed, and the pontoon pulled from under the tunnel 
roof. 
suspended from overhead transverse beams with their 
ends supported on the parallel working docks each side 
of the tunnel. The lower edges of the tunnel shell were 
provided with outwardly projecting wide horizontal 
stiffened flange plates which engaged the tops of the 
sheet piles and supported it. The remaining two sections 
of the tunnel roof were similarly sunk, divers bolted them 
together and removed the bulkhead diaphragms between 
them and the false bottom. Compressed air was forced 


RIVER TUNNEL 


into the chamber formed by the sheet piling and the 
cast iron roof, and men entered and completed the 
excavation, assembled the lower part of the cast iron 
tunnel shell to the upper part, laid the concrete, and 
completed the work by connecting this half of the tunnel 
with the half previously built from the other side of the 
river. 

The Rapid Transit Railway systems in the boroughs of 
Manhattan and Brooklyn will be connected by two tracks 
under the East River in separate tunnels, with cast iron 
segmental tunnel shells 16ft.in diameter and 6550ft. long. 
They are parallel, 25ft. apart on centres, and have a 
maximum depth of 94ft. from track level to mean high 
tide. Before the tunnels were designed and set out the 


bottom of the river in this vicinity was explored by | 


diamond drill borings 30ft. or more apart in two rows 
70ft. apart. As the water has a depth of as much as 
50ft. and maximum tidal current of six miles an hour, 
and there is constant navigation of all kinds of large 
and small vessels and long tows, the boring of the 


test holes was very difficult and dangerous, and proved | 


slow and costly. 

At each test hole a 20ft. square was taken, and at 
each corner a cluster of six selected jlarge piles was 
driven, chained together in a pyramidal form, and 


The latter was then lowered by sixteen tackles | 


——_—_—— 


X-braced to resist the heavy pressure. A working plat. 
| form was built on the pile clusters to carry the pumps 
|and other machinery. Near it a pile-driver scow was 
| moored by four ship anchors with long cables. It fur. 
| nished steam for the pump, served as a tender for the 

workmen, and was connected with the platform only by 
| a movable bridge. An extra strong 6in. welded steel 
vertical pipe was lowered from the working platform 
until it penetrated securely the mud bottom, and 
through it was lowered a’ sectional, sleeve-jointed “in 
hydraulic pipe terminating with a perforated nozzle bit, 
through which an 80 Ib. jet was forced as the pipe was 
revolved by hand. This pipe was sunk through mud 
clay, and gravel, to rock, and when it encountered a 
boulder too large to be displaced by it it was withdrawn 
a 1lb: dynamite cartridge. with wires attached was 
dropped to the bottom of the 6in. casing pipe, the latter 
withdrawn a few feet, the cartridge exploded, shattering 
the rock so that the jetting could be resumed. ; 

When the rock stratum was reached the hydraulic pipe 
was replaced by a standard diamond drill machine operated 
by double hydraulic cylinders,exerting a combined pressure 
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of 1800 lb. on the bit, which cuta lin. core. Collisions with 
boats and tows were very frequent until the work was 
protected by two police patrol boats. The working plat- 
form for one hole was destroyed seven times, and the 
machinery was always secured by long safety ropes, by 
which it was frequently:recovered from the bottom o* the 
river. The work was performed by fifteen men, besides 
the crew of the tender, and the best record was building 
the platform and sinking one hole in a week. 

At the Brooklyn end the tunnels were started by the 
shield methods from two 20ft. by 24ft. shafts 900ft. from 
the river, which were sunk 65ft. through loam, sand, 
gravel, and boulders. The excavation was dry, and the 
shaft was sunk at the rate of 15ft.a week by ten men 
working ten hours a day. It was sheeted with 4in. by 
10in. sheet piles 65ft. long, with greased tongue and 
| groove joints, which were driven by a steam hammer. 
The piles were maintained in very satisfactory alignment 
by inside ranger frames successively driven down about 
4ft. each by hydraulic jacks as excavation progressed. 

The tunnels pierce sand, clay, gravel boulders, hard- 
pan and rock of irregular stratification, approximately 
| horizontal with many fissures. The maximum depth of 
| water is about 50ft., and the thickness of the roof above 

the tubes varies from 6ft. to 20ft. In some places the 
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lower part of the excavation is in shaky rock, and the 
upper part in clay and boulders, making the work very 
difficult and dangerous. : . 

In rock the excavation for each tube is made with full 
width upper heading, ft. high, and the roof is immediately 
supported with 3in. poling boards and arch timbers 5ft. 
apart. Four pneumatic rock drills are operated in each 
heading, to drill holes 6ft. deep, which are blasted with 
light charges of dynamite. A bench, 12ft. high, is 
worked from 20ft. to 30ft. back of the heading, and the 
cast iron shell is kept as close to it as possible. : 

The shell is of ordinary design, made of sections 22in. 
long, each of which has a key and eight flanged segments 
llin. thick, which weigh about 900 1b, each. The seg- 
ments are delivered by gravity on narrow gauge cars, and 
are assembled by an ingenious erecting machine which 
travels on movable rails attached to the sides of the tube. 
It weighs about three tons, and has a radial arm with a 
horivontal pivot in the tunnel axis. The radial arm is 
counterweighted, and has an hydraulic piston at the 
opposite extremity. It is operated by a high-pressure 
pump on its platform, driven by compressed air. With 
it four men can assemble one ring of the shell in one 
hour. The cars which deliver the segments are filled 
with spoil, and hauled back to the shaft bya cable and 
hoisting engine. 

After the shell is assembled a plug in each section is 
unscrewed, and through its hole grout is forced to fill all 
exterior cavities. The grout is mixed in a closed steel 
cylinder by radial paddles on a shaft revolved by a three- 
cylinder engine operated by compressed air, and is 
forced out by compressed air. 5 

Part of the excavation was made under atmospheric 
pressure, the remainder is being made under pneumatic 
pressure, which has so far attained a maximum of about 
27 lb. above atmospheric, but may reach to above 
40]b. In order to safeguard the workmen the air locks 
have been provided with automatic locked devices 
regulating the change of pressure so that it cannot 











Fig. 5—-DIAMOND EXPLORING DRILL AT WORK 


be decreased faster than a fixed rate, about 1]b. per 
ininute for heavy pressures. An attachment was also 
devised for warming the air in the exhausting lock. At 
the shore end the tunnel is closed by a transverse brick 
wall 6ft. thick, into which are built two steel air locks. The 
lower one, 64ft. in diameter and 20ft. long, is chiefly used 
for cars and materials, and the upper, 5f6. in diameter and 
32ft. long, is used for men and long rails, timbers, &c. 
A second similar wall and locks are situated from 150ft. 
to 600ft. away from the heading, and occasionally moved 
forward as the latter advances. 

In sand, gravel, and clay the excavation is made with 
the aid of hydraulic shields of riveted steel, 17ft. in 
diameter and 9}ft. long, which weigh about 100,000 Ib. 
each, and were delivered at the feet of the shafts in four 
sections each. The single shell is made of two thick- 
nesses of plates riveted together and overlaps the 
permanent tunnel shell 44ft., with lin. clearance reduced 
to a minimum of }in. by a ring 7in. wide made to reduce 
the leakage of air. At the forward end of the shield there 
is a transverse vertical bulkhead fitted with upper and 
lower sliding doors operated by hydraulic pressure. In 
front of the shield there is a detachable hood and a 
main working platform at the level of the centre of 
the tunnel section, and provision for three sets of 
horizontal polling boards for use in very loose soil. The 
shield is advanced by fourteen special hydraulic jacks 
with 8in. plungers and 30in. stroke, which, when 
operated under their maximum pressure of 6000 |b. per 
square inch, develop a tutal pressure of about 4,222,000 Ib. 
to advance the shield. The jacks are controlled in sets 
by a system of valves in the rear part of the shield, and 
pressure for them is furnished by a pump fixed on the 
platform of the erecting machine, and operated, like the 
other tunnel machinery, by air at 1001b. pressure. Nine 
men are required to work the shield and excavate for it, 
and they have made a progress of 4ft. in one eight-hour 
shift, or 9ft. in twenty-four hours. 

Only a small amount of water enters the headings, 
and it is driven out through the blow-out pipe to a sump 
at the foot of the shaft, whence it is pumped to the sur- 
face. Each tube is lighted by groups of three incan- 
descent lamps at intervals of about 50ft., which are run 
off &110-volt current on the three-wire system. Powéi 
plants with an aggregate of about 1500 horse-power of 
boilers, and with several air compressors, dynamos, 
pumps, and other machinery and repair shops, are 





installed on both sides of the river. The principal quan- 
tities per lizear foot involved in the construction of each 
tube include 9 cubic yards of excavation in rock, and 
8} yards in shield work, 4000]b. of cast iron, and 21 cubic 
feet of concrete. A maximum force of about 300 men, 
divided into three eight-hour shifts, are employed con- 
tinuously night and day, and the work is now more than 
half complete. 

The work has been carried on with great skill and 
ability, and has been remarkably free from accidents or 
casualties. On one occasion the timbering in the rock 
section, under a pressure of about 23lb. above atmo- 
spheric, was accidentally ignited by a workman's candle, 
and was extinguished without material damage, except 
delay, by flooding the heading. Combustion was very 
much accelerated by the air pressure, which provides so 
much more oxygen for the flame that in it a candle will 
re-ignite itself after being blown out. On March 27th, 
1905, a man working on the apron, in advance of the 
shield, noticed a hole in the earth through which the air 
was escaping, and filled it with bags of sawdust provided 
for such occasions. Soon another large hole formed in 
the front wall, with the air rushing through it “with a 
noise like the noon whistle.” When he stepped forward 
to fill it with bags the escaping compressed air blew him 
into it and through the river bed and above the surface 
of the water, where he was picked up uninjured by arow- 
boat. The other men in the shield were rescued by the 
workers in the tunnel before the heading was flooded b} 
water entering through the blow-hole; although one 
man was twice caught by the pressure forcing him partly 
into the hole, which he insisted on attempting to fill, and 
he was extricated with difficulty. A tarpaulin was 
sunk in the river bed over the hole and covered with elay, 
dumped in position, and the pressure restored and work 
resumed in the ordinary way. 

The work is under the direction of Mr. George S. 
Rice, chief engineer of the Rapid Transit Railway ; 
Mr. Robert Ridgeway, division engineer; and Mr. Walton 
I. Aims, chief engineer for the contractors. Mr. Bernt 
Berger, consulting engineer, has designed some of the 
steel work. 

The various illustrations on pages 412 and 416 will help 
in the understanding of the foregoing description. 
lig. 1, page 412, shows the rock heading and timbering 
for the East River tunnel, Fig. 2 the bulkhead and air 
locks, and Fig. 3 the lining, erector, and rear of the shield 
in the same tunnel. Fig. 4 is the interior of the Harlem 
River tunnel, and shows the lining with its vertical centre 
diaphragm. In Fig. 5 the diamond drill explorer is 
shown at work in the East River. Figs. 6, 7, 8, and 9, 
page 416, refer to the pontoon work in the Harlem River. 
Fig. 6 shows the commencement of the erection of the 
river tunnel shell in the pontoon; Fig. 7 the completed 
upper half of the tunnel shell in the pontoon ready for 
the concrete covering ; Fig. 8 the pontoon itself ready to 
receive the upper part of the tunnel shell; and Fig. 9 the 
upper part of the tunnel shell concreted and ready to 
sink, but still floating in the pontoon. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue first meeting of the autumn session of the Institu- 
tion of Mechanical Engineers was held last Friday 
evening at the Institution’s buildings in Storey’s Gate. 
In the absence of the President, Mr. Edward P. Martin, 
the chair was taken by Mr. J. A. F. Aspinall, Vice- 
president. 

Mr. Aspinall, in opening the proceedings, expressed 
regret, on behalf of the Institution, at the deaths of three 
of their members—Sir Edward Carbutt, Mr. Wm. Dean, 
and Mr. Mansergh—and ssid that the Council had that 
afternoon sent messages of condolence to Lady Carbutt 
and Mr. E. L. Mansergh. The minutes of the preceding 
meeting, which was held at Liége, were then read by the 
Secretary, and after the usual process of reading 
the names of the newly-elected members, and 
announcing the transferences that had been effected, 
the President called upon the Secretary to read the 
paper. The subject was “ The Manufacture of Cartridge 
Cases for Quick-firing Guns,” by Colonel Leandro Cubillo, 
of Trubia, Spain, and the late Mr. Archibald P. Head. 
We commence the reproduction of this paper on page 424 
ofthis issue. The paper having been read, the Chairman 
passed a vote of thanks to Colonel Cubillo, and expressed 
regret that the Colonel was unable to be present owing 
to the visit of President Loubet to Madrid, whilst the 
lamented death of My, Archibald Head in America removed 
the other author. But Mr. Head’s brother was present, and 
would submit any questions that were asked to Colonel 
Cubillo. The discussion was opened by Mr. F. H. 
Donaldson, chief superintendent of the Ordnance Fac- 
tories at the Royal Arsenal, Woolwich. He thought the 
paper could be divided into three parts—Material, 
Method, and Machinery. [Ie first dealt at some length 
with the materials used, stating that the actual manu- 
facture of the material did not concern the engineer, but 
thatthe results obtained were of considerable value to him. 
Numerous examples of microphotographs were given in 
the paper, but with regard to the examples of cartridge 
brass, he would like to have seen more microphotographs 
of sections given. He then threw on the screen a series 
of photographs showing sections of brass cartridge cases, 
each successive view showing the effect of 100 deg. rise 
of temperature in annealing. The last example showed a 
cartridge case the metal of which contained 1 per cent. 
of tin. These photographs gave an excellent idea of 
how the size of the crystals increased with the rise of 
temperature in annealing; and in some cases the differ- 
ence in size of the crystals at the outer and inner sides 
of the cartridge cover were very marked. A slide was 
also shown of a cartridge case which had failed 
from spontaneous cracking before it had been used 
for firing. Returning to the paper, Mr. Donaldson 





remarked that the authors spoke of the possibility of 
working brass cold, on account of its extraordinary 


ductility; and also of the restoring its duc- 
tility by annealing. The speaker did not appear 
to be in agreement with the last statement. He 
was of opinion that after brass or copper had 


been overworked, annealing could never wholly restore 
the lost ductility. This was often a source of trouble to 
makers, as metal which had been overworked had been 
known to “ give” after it had been many months in use. 
In the method adopted at Trubia for “cupping” the 
maximum pressure attained in the hydraulic cylinder is 
1000 lb. per square inch, as compared with 1500 Ib. in 
this country. This last figure works out at a pressure of 
158 tons over the area of the.ram. In indenting for 
primer a pressure of 2500 Ib. is used at Trubia, as com- 
pared with 3500 1b. employed at Woolwich. The adoption 
of these different pressures was only a matter of opinion, 
and nothing was said as to their respective merits. 
Further, Mr. Donaldson pointed out that at Trubia two 
drawings and one annealing more were made than were 
found necessary here; also that the work is all done cold, 
whereas in this country parts of the process are worked 
hot. Turning to the machinery section of the paper, Mr. 
Donaldson said that the most interesting features were 
these which gave most trouble, namely, valves. He thought 
that in the valves shown in Figs. 12, 16, 25, of the paper, 
the cutting must be considerable, and with regard to the 
latter he expressed the opinion that it must have a very 
short life indeed owing to wire-drawing. He regretted 
that the pressures used for the drawings at Trubia were 
not given in the paper, and thought it would be interest- 
ing to detail those used at Woolwich. The pressures 
given for the first six drawings were 140, 135, 112, 80, 75, 
and 50 respectively, then the first indenting for the 
primer took place at high pressure. The pressure for the 
seventh drawing was 45 tons, and then followed the 
second indenting for primer, also at very high pressure. 
Lastly, the pressure for the eighth drawing was 40 tons. 

Mr. Henry Lea, the next speaker, said that cartridge 
case making was a subject with which he was not familiar, 
and he would, therefore, confine his remarks to the 
metals used, and to the several methods of working 





Fig. 1 


metals by drawing. He believed that the pressure 
plate, which was an essential feature in metal 
drawing, was first used in Birmingham. With the use 
of this plate it‘ was found possible to convert a 
flat disc into a cup-shaped article — without it the 
material treated puckered badly. Mr. Lea briefly 
described the apparatus, and in Fig. 1 we give a 
reproduction of a sketch that he drew to illustrate his 
remarks. The top of the die is recessed, the depth of 
the recess being very slightly deeper than the thickness 
of the flat blank in order to prevent the pressure plate 
from gripping the blank, yet permitting it to hold the 
blank down firmly, ready to flatten out the puckers as 
they form themselves while the blank is being forced 
down into the die by the punch. Another interesting 
example was also quoted, which is illustrated in Fig. 2. 
This shows a “ stud or hollow rivet,” the first view illus- 


So 








Fig. 2 


trating the rivet before and the second the condition 
after closing. The manner in which the metal folds 
upon itself as the rivet is closed is the point to be 
observed. 

Mr. J. C. Aylan, speaking of the tools mentioned by the 
authors, thought that it was incorrect to say that the 
plant described represented the latest practice. He did 
not agree with some of the methods employed; for in- 
stance, the die is withdrawn after each operation, whereas 
here it is customary to keep the die stationary and move 
the distance piece. The latter is only about one- 
twentieth the weight of the die, and is consequently 
much more easily handled. He referred to the elaborate 
methods applied for the extraction of.cases from bolsters, 
and remarked that such difficulty was not experienced 
in the plant with which he worked, which he attributed to 
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the high finish of the dies. The method used by the 
authors for tapering was different from that practised in 
this country. At Trubia the tapering is divided into two 
operations with annealing between, to avoid the risk of 
cracking. Here it is the custom to taper in one opera- 
tion only. The reason why two operations were resorted 
to in Trubia was probably due to the length of the case. 
He considered that our method was by far the more 
economical. 

Mr. Challen disagreed with the use of the term “draw- 
ing” as applied to cartridge case making, as it was quite 
distinet from drawing thin sheet metal articles. In the 
former case the operation really consisted in reducing 
the thickness, and ought, therefore, to have a distinctive 
term. As to the working of the metal, he well remem- 
bered, years ago, using a machine for drawing door 
knobs and the casing of cloth buttons. He explained 
that the greatest difficulty experienced was to get 
an even pressure on each of the objects which the 
machine was called upon to “ turn out,” and also to pre- 
vent one side of the object going down or “setting” 
more thananother. He thought that Mr. Lea had made 
a mistake in saying that the pressure plate was intro- 
duced by a Birminghaio man, as it was, he thought, first 
used in Paris. He well remembered how, many years 
ago, die machines were fitted with large wheels 7ft. to 
8ft. diameter, by means of which the die was screwed 
down by the aid of several men. Now about eight times 
the amount of work is produced in one day, the machine 
having only one attendant. 

Mr. Schoneyder drew attention to what he thought 
must be a mistake in the drawing of the cup leather for 
the cylinder packing shown in Plate 7 of the paper. If 
the drawing were correct, then the cup leather, on the 
downward stroke of the piston, would be forced into a 
right angle, and would in consequence be torn. 

Mr. J. M. Ledingham considered that the valve 
arrangement in the Trubia plant was unnecessarily com- 
plicated, and anyone who dealt with hydraulic werk 
at 2} tons per square inch knew the difficulty of 
successfully using automatic valves. The by-pass valve 
and its connections shown in Fig. 16, he remarked, looked 
very well, but he thought there must be a considerable 
loss of energy due to leakage of water into the exhaust 

ipe. 
oe Edwards would not admit that the methods 
adopted at Trubia were superior to those adopted here, 
or at least by the firm of which he wasa member. In 
the process employed at Trubia for annealing brass 
the end was obtained by varying the temperature 
applied according to the thickness of the metal. He 
pointed out the well-known fact that in annealing steel 
the temperature must be raised to a given point. 
This, he thought, was also the case with brass, 
and that, whether brass was thin or thick, light 
or heavy it required the same temperature ; it is the time, 
not the temperature, that must be varied according to the 
thickness. Continuing, he referred to a statement in the 
paper to the effect that brass may be annealed by 
lapse of time. With this he did not agree, and stated 
that annealing must be done before the case leaves the 
works, otherwise it may crack spontaneously. 

The last speaker, Captain Davis, a visitor, referred to 
the impossibility of obtaining quick-firing unless the 
whole operation of loading is done at once. He pointed 
out the value of quick-firing, and stated that in future 
wars an overwhelming fire will prevent the enemy’s 
artillery from putting up in a favourable position. He 
thought that brass was the best metal to use in the con- 
struction of cartridge cases. Experiments that had been 
carried out for some time by experts had only led them 
slightly to vary the percentage composition of the brass. 
He certainly thought that this alloy of copper would be 
the future material for cartridge cases. The secret of 
success lay in the treatment of the metal and the proper 
use of tools. 








DOCKYARD NOTES. 


Tue Devonshire on her commissioning trial attained the 
excellent speed of 23-8 knots. Her trial speed was 22 knots, 
designed speed 22°25. She is fitted with a mixed installation 
of Niclausse and cylindrical boilers. The mean speed attained 
has not been recorded. 


Devontans in Rhodesia have sent a silver cup to Exeter for 
presentation to H.M.S. Devonshire. 


THERE is a dearth of stokers in the Navy at present, the 
supply being unequal to the demand. To meet it volunteers 
from other ratings have been asked for, and an extraordinary 
‘number of marines have come forward. Why a marine 
should find fascination in the stokehold is one of those 
problems which no one can solve. Bluejackets find no such 
attractions below, neither apparently do the people from whom 
stokers are usually recruited. But the real “ handy man’”’ 
finds joy in it—to the decided benefit of the service, 


ORDERS, it is reported, to the extent of £1,500,000, have 
been placed with Messrs. Krupp by the Japanese Admiralty, 
presumably for armour plates. 


THE speed record for Channel Fleet battleships in the 
recent sea trials has been secured by the Cornwallis, of the 


Duncan class. Though nominally a knot slower, she 
succeeded in handsomely beating the Swiftsures and her 
sisters. On her eight hours’ full power she attained 19°56 
knots, with 18,500 indicated horse-power. At the three- 
fifths power run of sixteen hours, she made 16-3 knots with 
11,000 indicated horse-power, and at the end of the run was 
30 miles ahead of the next best ship. The speed of 19-56 is 
not the highest recorded for the class, because the Duncan 
once made 20°2, but the weather conditions were in the recent 
trial less favourable, and so special credit has been gained. 
The various figures are :— 
Designed horse-power .. 18,000 
Contractor's trial .. 18,238 
Present service trial 18,500 


= 19 knots 
= 18-98 knots (in bad weather) 
= 19-56 knots 


The coal consumption at full power worked out at about 
15 tons an hour—a very good performance. The Cornwallis 
was built and engined by the Thames Ironworks Company, 
and fitted with Belleville boilers manufactured by the same 
firm. 


Tue last of the Russian battleships sunk at Port Arthur, 
the Pobieda, has been raised and taken to Japan. There 
now remain only the Petropavlovsk and Sevastopol, which 
were sunk outside the harbour. As regards this latter ship, 
it is now known that the reason why the Russians did not 
submerge her inside the harbour was that she was too 
damaged for her employment at a future date to be contem- 
plated. It is doubtful, therefore, whether the Japanese will 
attempt to raise her. 


Tue Duke of Edinburgh is at Spithead this week doing her 
steam trials. 

Tue Admiralty have ordered all mines to be painted light 
grey instead of red, as hitherto. 


Tue Terrible has gone through the Suez Canal. In order 
to get her through, she took in no coal between Portsmouth 
and Suez, and so was relatively light. 


Nicurt practice with live shell took place from some of the 
Portsmouth forts on Tuesday night. 








MEASUREMENT OF ANGLES BY RULE 
AND COMPASSES. 


Tue determination of angles is usually effected by means 
of a carefully-divided protractor or trigonometrical tables, 
and when these are not at hand tedious calculations are 
required, which are mostly left undone. The following 
method, requiring only an ordinary drawing scale and a pair 
of dividers, will be found sufficiently accurate for many 
purposes, both in the construction and measurement of 
angles. 

Supposing the length of an are of 90 deg. to be 90 mm., 
the length of the radius of the corresponding arch will be 


90 _ 180 
Tv rT 
2 


Every millimetre therefore measured on an arc struck 
with this radius corresponds to an angle of 1 deg. 

For example, if an angle of 33 deg. is required, describe an 
arc of 57°3 mm. radius, and mark off upon it with a pair of 
compasses 10 mm. three times, and finally 3 mm. for the odd 
3 deg. The error due to the substitution of the lengths of 
the combination of chords for that of the are is only about 
1 in 859 in the length of 33 deg.; the apparent 33 deg. 
being really 33° 02’ 18”. 

The above method taken from arecent number of Zeitschrift 
des Vereines Deutscher Ingenieure is equally applicable to 
English measures, when the standard radius is taken at 
5°73in., when the degree corresponds to one-tenth of an inch. 
If a scale of 30 to the inch is used, 172 divisions will 
give the radius nearly exactly (30 times 5°73 = 171-9.) 
In some instances it will be found to be more convenient to 
scale off by 5 deg. or 6 deg. rather than by 10 deg. 


57°29577951, say 57°3 mm. 








COLLIERY DEVELOPMENT NEAR 
DONCASTER. 


On the 23rd inst. the first sod of the new colliery at 
Brodsworth, near Doncaster, which will be known as the 
Brodsworth Main Colliery Company, was cut by Mr. O. 
Thellusson, of Brodsworth Hall. The pit is being sunk jointly 
by the Staveley Coal and Iron Company, Limited, and the 
Hickleton Main Colliery Company, Limited. The site of the 
new colliery is between four and five miles from Doncaster. 
About 6000 acres of coal-bearing area have been leased from 
Mr. Thellusson. Twoshafts are to be sunk, and it is expected 
the Barnsley seam will be reached in about two years. 
Mr. W. Bunting is the manager of the sinking operations, 
and Mr. P. Shore is the engineer-in-charge, Mr. J. Humble 
being the agent for the companies. Colonel Stoddart, chair- 
man of the Parkgate Iron and Steel Company, in asking Mr. 
Thellusson to cut the first sod, said that it opened up vast 
treasures, for lying beneath that ground were many millions 
of tons of coal, which meant not only a good thing for the 
landlord, but for the Colliery Company, and more especially 
a good thing for the country in general, and the labour of the 
district. It amounted inall probability to the establishment in 
the near future of a population of 10,000 people in that neigh- 
bourhood. Mr. Thellusson, after performing the ceremony, 
wished the colliery every success. At the luncheon which 
followed, Mr. A. B. Markham said the company had set them- 
selves an almost unparalleled task, for they were about to 
develop an estate the minerals of which lay at the enormous 
depth of 900 yards, and they proposed to lay down a plant 
capable of producing 5000 to 6000 tons% day. That had not 
ever before been contemplated, much less carried into effect, 
even in South Africa orAmerica. They purposed that the shaft 
of the colliery should be 22ft., and they had decided to take 
a step which, he believed, was unparalleled in the history of 
mining—to take out a shaft pillar. Mr. Robert Armitage, 
of Leeds, had taken in hand the whole of the gas installation, 
and the colliery had an enormous surplus of power, which he 
thought might be used in the immediate district. They 
were going to see a revolution in the generation of electric 
power. Mr, Markham added that the colliery company pro- 
posed to raise a model village in that place. 








STEAM YACHT BRANWEN. 


To-morrow Messrs. John I. Thornycroft and Co., Limited, 
will launch at their Woolston Yard, Southampton, the steam 
yacht Branwen. This yacht has been buili to Lloyd’s 
highest class, and under special survey, for Lord Howard de 
Walden. Her principal dimensions are as follows :—Length 
over all, 135ft.; length between perpendiculars, 111ft. 6in.; 
length on load water-line, 108ft.; breadth, moulded, 16ft. 6in., 
depth, 11ft. 3in. The yacht is of steel, and is rigged as a 
fore-and-aft schooner, with two pole masts. The machinery 





is situated amidships, and consists of a triple-expansion con- 





densing engine, having cylinders Qin., 15in,, and 2b5in. 
diameter, with a stroke of 18in., and a cylindrical multi. 
tubular return-tube boiler, 9ft. 7in. inside diameter by 
8ft. Sin. long, constructed for a working pressure of 180 1b 
per square inch to Lloyd's requirements. The decks and all 
skylights and fittings are of teak. A teak deck-house is 
situated at the fore end of the machinery space, and is 
arranged as a smoking-room, a companion stair communi. 
cating with the accommodation below. The after end of the 
deck-house forms a bridge deck, from which the vessel wil] 
be steered by means of steam steering gear. An awning is 
arranged to be fitted over the raised deck. The accommodation 
aft is entered by a sliding companion and ladder way down to a 
roomy vestibule, with seats fitted up on either side, and with 
@ door leading to the main saloon, which extends across the 
vessel, On the fore side of the saloon, and entered from 
same, is a lobby, with lavatory and bath-room accommoda 
tion, and forward of this are two state-rooms. The forward 
accommodation consists of the deck saloon before mentioned, 
the stairway leading direct to the dining saloon below, 
which extends across the vessel. Abaft the saloon is the 
pantry on the port side, and a bath-room on the starboard 
side. On the fore side of the dining saloon are two state- 
rooms. This comprises the owner’s accommodation. 

The after vestibule will be panelled in teak, the after lobby 
panelled in light oak, and the remainder of the owner's 
accommodation enamelled in white. The main and dining 
saloons, with all bulkheads, side panelling, furniture, up- 
holstery, decorations, &c., are to be supplied by Messrs. 
Waring, of London. The crew are berthed forward in the 
forecastle, with captain’s and engineer’s cabin abaft. 
Fresh water tanks, to hold 500 gallons of water, are arranged 
forward and aft, with connections to pantry and galley. A 
hot-water tank is fitted inside the boiler casing to supply 
baths and lavatories, and a drain tank is fitted aft to take the 
waste water from pantry, baths, and lavatories. The yacht 
will be heated throughout by steam, with radiators in the 
principal cabins. Two boats are to be carried in davits, a 
20ft. gig and a 16ft. cutter. Occasionally a 14ft. motor 
launch will be carried in place of the cutter. A steam 
capstan for working the cables and warping the yacht is 
fitted forward. This is the first steam yacht which Messrs. 
Thornycroft have built at their Woolston Yard, 








FALKIRK TRAMWAYS. 


A FEATURE of the new electric tramways at Falkirk is the 
providing of two swing bridges to cross the Forth and Clyde 
Canal, the operating power being a 5 horse-power electric 
motor. Each bridge is capable of bearing 16 tons, there is 
16ft. of clear roadway, and a pathway measuring 5ft. In one 
case the length of the bridge is 7Oft., and in the other 
53ft. €in. Special precautions had to be taken for the safety 
of the public. Gates, electrically controlled, have been fitted 
up at both ends of each bridge, and until these are closed thie 
bridge cannot be opened. Each bridge is mounted on a 
central pivot, 7ft. in diameter. The overhead trolley wires 
are so fixed that they swing round with the bridge. At each 
of the four corners of the roadway is a steel pole standard, 
and opposite to these on the canal bank are similar uprights 
for the wires. A channel iron from pole to pole of the end 
poles separates the trolley wire on the bridge from the 
trolley wires at either end, and a spring contact acts as the 
connecting link when the bridge swings back, and establishes 
the continuity of the current. When the bridge is closed 
the electric current is cut off on both sides of the bridge for a 
distance of 200 yards. Catch points are so set 30 yards from 
the bridge, that if a car continued its journey after the current 
had been cut off, it would be diverted off the line, thus pre 
venting any possibility of a car finding its way into the 
canal, 








OBITUARY. 


JOSEPH GAMBLE. 

Mr. JosepH GAMBLE, Alderman and formerly Mayor of 
Sheffield, died on the 2ist inst., at his house, Southborne, 
and in that city, aged eighty-two. Mr. Gamble, who was 
head of the well-known firm of Messrs. Moss and Gamble 
Bros., steel manufacturers, Russell-street, was a native of 
Sheffield, his father having come from Leicester at the 
beginning of the last century. He began as an apprentice 
with the firm of Brumby and Middleton, general factors, and 
on the completion of his apprenticeship became steel manager 
for Wilson, Hawksworth, and Moss. In 1853 he commenced 
business on his own account, being joined by his brother and 
Mr. Joshua Moss. This was the origin of the Russell-street 
establishment, one of the most successful in the city. 
Various extensions and developments were made, and they 
were all justified by results. For many years the firm have 
been in the front rank as converters and refiners of steel, 
manufacturers of files, shear blades, screws, tools, and other 
specialities. Alderman Gamble was very highly respected, 
and in his death the community loses a warm-hearted, 
generous citizen, who did much valuable public service, and 
was ever to the front in promoting good works for the welfare 
of all around him. 


Tur death is announced of Mr. Thomas Dawson Cooper, 
the assistant borough engineer and surveyor at Middles- 
brough. He had been in the servic? of the Corporation for 
forty-seven years. 


THe death is announced of Mr. W. Henry Lewis, 
managing director of the Insoles and Windsor collieries. By 
natural abilities he worked his way to the important position 
occupied from a simple clerkship, and was held in great 
esteem in the coal trade, and socially. He was born in 1810. 








Tue Bureau of Ordnance of the United States Navy 
Department is conducting some tests with the idea of obtaining a 
bag for powder which will be wholly ignited in the gun and will 
not leave any burning waste which might cause the premature 
explosion of another charge being placed in the chamber of the 
gun. The serge bag now in use does not meet the requirements of 
the naval service, says the Army and Navy Journal, The bureau 
is at present testing the silk bag used in the army, and it is 
believed that this will meet all the needs of the navy. For the 
present the experiments with various shapes and sizes of grains of 
smokeless powder have been discontinued, 
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RAILWAY MATTERS. 


Ir is understood that the North-Eastern Railway 
Company is about to electrify its system between Newcastle and 
Sunderland. 

Tue railway companies of England and Wales employ 
between them $12,000 men, The Scottish and Irish companies 
employ 40,000 men between them. 


\ concESSION has been granted to a Swiss company 
for the construction and working of an electric railway in Switzer- 
land between Sépey and Ormont-Dessus. 


Ir is reported that the survey camps along the Grand 
Trunk Pacitic lines, under construction east of Winnipeg, are to be 
put into communication with headquarters by wireless telegraph. 


{ur principal railroads of Texas are said to have 
begun injunction proceedings against the State authorities to 
srevent the enforcement of the law, recently passed, taxing the 
railroads 1 per cent, on their gross receipts. 

Tur Great Northern Railway a few days ago ran an 
experimental train from Bradford to London without stopping. 
The distance, 196} miles, was covered in 3 hours 22 minutes—a 
saving of over half an hour on the present fastest time. 


Tux London County Council have adopted proposals 
for the construction of new tramways in North and South London 
at a cost of upwards of £400,000. The Finance Committee 
reported that the proposals would mean a net annual loss of 
£1788. 

Tur work of converting the Lincoln tramway system 
to electrical traction, which has been in progress for four months, 
is nearly completed. The “‘G.B.” surface-contact system has 
been adopted. ‘The length of line is 1} miles, and the cost about 
£20,000. 

Work is under way on the construction of 50°66 miles 
of second main line from Sherman, Ill., north-west to Bloomington, 
on the Chicago and Alton Railroad. This will, when completed, 
give the Chicago and Alton a double line from Chicago to Iles, 
187-2 miles, 

Tae masonry of the Simplon Tunnel and ballasting of 
the line are to be completely terminated by the end of the present 
year, and it is hoped that the opening will take place on April 1st 
following, so as to coincide with the opening of the Milan Inter- 
national Exhibition, 

Orpers have been issued at the London and North- 
Western Railway Company’s works at Crewe requiring the 
employé¢s in the signalmaking department to work full time. The 
notice affects several hundred men, who have been on short time 
for about eighteen months. 


Tue London Court of Common Council! on Thursday 
adopted a report of the Bridge House Estates Committee in favour 
of over-bridge trams. The Committee recommended the Council 
to obtain parliamentary —_ either for widening Blackfriars 
Bridge or building a new bridge. 


At Little Rock, Arkansas, the St. Louis, Iron Mountain, 
and Southern Railroad is being prosecuted in Court for issuing free 
passes to State officials and members of the Legislature, contrary 
to the law, which prescribes a fine of from £40 to £50 against both 
the railroad and officials in such cases. 


Tue United States Secretary of War, who has recently 
returned from the Philippine Islands, travelled from Yokohama to 
Washington in 14 days 8 hours, the shortest time on record for that 
journey. From Chicago to Washington—788 miles—Secretary 
Taft was carried in a special train in 18 hours 57 minutes. 


Tur Portland and Seattle Railway Company, controlled 
jointly by the Great Northern and Northern Pacific companies, 
has begun the construction for these railways of an independent 
outlet from the east to Portland, Ore. The new line will extend 
from Kennewick, Wash., westerly along the north bank of the 
Columbia River to Vancouver, Wash., a distance of about 200 
miles, 


Tue Japanese Government Railway between Kobe and 
Osaka is meeting with competition from a privately-owned electric 
tramway, a distance of 19 miles. This line is worked on the over- 
head trolley system, and is divided into four sections. There are 
thirty stopping places, as against only three stations on the rail- 
way, and the fare on the tramway is equivalent to 5d., compared 
with 84d. third-class on the railway. 


An important railway deal, formally completed on 
October 10ch, is the absorption of the Cincinnati, Hamilton and 
Dayton-Pere Marquette system by the Erie Railway. The Erie 
Railway thus acquires an extensive system of line in the Central 
States, including Michigan, and effectively reaching Wisconsin by 
a system of car-ferries across Lake Michigan. There is talk, since 
the deal was announced, of a possible new through transcontinental 
railway service over the Erie, the Wisconsin Central—Chicago-St. 
Paul—and the Great Northern railways. 


In recent years the construction of railways proceeded 
in Germany at the rate of about 621-5 miles per annum. The 
entire mileage exceeds at present 34,183 miles. The electrification 
of railways is still confined to a few suburban lines, where the 
system works satisfactorily. The question of long-distance electric 
railways is still being studied, but no decision has been arrived at 
so far. Plans are said to be under consideration for the introduc- 
tion of electric services between Dusseldorf and Cologne— 
23 miles—and Berlin-Hamburg—185 miles, 


Tue Haslingden Town Council are preparing to pro- 
mote an omnibus Bill in the next session of Parliament. Powers 
are sought principally for the reconstruction and electrification of 
the tramways and for the supply of electricity to the trams. At 
present the town’s tramway system is part of that owned by the 
Accrington Corporation Steam Tramway Company, which runs 
from Accrington through Haslingden to Rawtenstall. It is pro- 
posed to get powers to extend the reconstructed system to Three 
Lane Ends, Helmshore, and Ewood Bridge, all within the 
Haslingden Borough. 


Tue British Legation at Mexico City reports the 
granting of a concession toa representative of the Southern Pacific 
Railway Company for the construction and operation of a railway 
from Guaymas, the present southern terminus of the Sonora Rail- 
way, to Guadalajara, or to some point on the Mexican Central 
Railway which the holder of the concession may select. The esti- 
mated distance to be covered by the line will be about 780 miles, 
and a subvention of £2500 per kilometre has been granted. The 
entire line must be completed within seven years, and a portion 
must be ready at the end of two years. 


Tar British Vice-Consul at Bogota reports that in the 
Official Gazette of August 14th was published the text of a contract 
between the Colombian Government and a British company for the 
construction of a railway connecting the ports of Girardot, on the 
Upper, and Honda, on the Lower Magdalena, The railway is to 
be open to traffic within five years from the date of the commence- 
ment of work. A year’s extension may be granted if at the 
expiration of that limit a minimum of 50 kiloms, of railway shall 
have been completed. The company will receive a Government 
ov of £1980 for each kilometre of the line, payable in 
,0nds, 


NOTES AND MEMORANDA. 


A WELL-MADE maple wheel may be run with safety at a 
rim speed of 154ft, per second, which corresponds to 1-75 miles 
per minute, 


To prevent the freezing of the cooling water for petrol 
motors it is advisable to mix with the water from 20 to 25 per cent. 
of glycerine, 


Two steam turbine sets of 10,000 horse-power each are 
being installed at a Rhenish-Westphalian Power Station. They 
are the largest in Europe. 


CONTINUED prosperity in the United States is having 
a marked effect on immigration. For the year ending June 30th, 
1905, the total was 1,027,421—the first year in whicha full million 
was exceeded, 


Tue monthly approximate traffic returns of the 
Manchester Ship Canal for September shows that the receipts were 
£35,535, against £32,014. The total for nine months is £316,740, 
an increase of £20,762, 


A CAREFUL survey shows that the coal production 
for 1904 in the United States amounted to 351,196,953 short tons, 
having a total value at the mines of £89,128,705. This is more than 
6,000,000 less than the production for 1903. 


THE cost of the entire plant of the Municipal Power 
Station at Hanover, not including the cost of the conductor 
system, the transformer stations, and the dwelling rooms for 
employés, works out at about £36 per kilowatt. 


A WRITER in an American paper states that a square 
foot of uncovered pipe, filled with steam at 1001b. pressure, will 
radiate and dissipate in a year the heat obtained by the economic 
combustion of 398 pounds of coal. Ten square feet of bare pipe 
corresponds, approximately, to two tons of coal per annum, 


A BRIDGE of unusual dimensions has lately been con- 
structed at Vauriat, in the Pay de Dime, on the western side of the 
high plateau country of Auvergne. It carries a single line of rail- 
way over the river Seoule by three lattice girder spans, the central 
one being 472ft. 6in. and each of the two side ones 377ft. 5in. wide. 
The two river piers of granite masonry are each 303ft. high, and 
tapered from 76}ft. by 434ft. at the bottom to 69ft. by 18¥ft. at 
the abutment level. 


Tue production of aluminium in the United States has 
increased nearly ten-fold in as many years, according to the annual 
report of the United States Gerlogical Survey for 1904, which has 
just been completed. The output of 1904 was 8,600,0001b., as 
compared with 7,500,000 lb. in 1903, and 7,300,000 Ib. in 1902. 
When it is remembered that the industry dates its beginning from 
1883, in which year the production was 83ib., its rapid develop- 
ment will be appreciated. 


Tue cruiser Warrior will be launched at Pembroke 
Dock on November 25th. She will have been two years and 
twenty days in construction, and be in a much more forward state 
at the time of launching than any other vessel launched at Pem- 
broke Dock, says the Times. The Warrior will differ in armament 
from other vessels of the Duke of Edinburgh class by carrying, in 
addition to six 9-2in. guns, six 7-3in. guns. She is 480ft. long, 
and her displacement is 13,550 tons. 


A writer in the American paper Power states that if 
there is any place on the ordinary steam engine where the ignorant 
factor of safety is overdone—surplus iron and strength—itis in the 
pillow-blocks and never in the tly-wheel, as it costs much money 
to get it in the latter place, and little or none to get it in the 
former. Consequently, America is suffering by the continual 
wreckage of fly-wheels. Most of the wrecks of the above character 
are of wheels operated by single or tandem engines. 


Wits gas at 1s. 9}d. per 1000 cubic feet, and electricity 
at 2-58d. per unit—the present cost prices in Manchester at the 
lamps—the cost of 1000 candle-power for one hour works out as 
given below, using modern burners. and lamps in every case :— 
Ordinary incandescent gas, 1-6d.; inverted—last pattern—1-0d.; 
self-intensified, 1-05d.; high pressure, 1-04d.; ‘‘Gilbert” arc 
electric, 2-4d.; ‘‘ Nernst” lamp, 7-54d. These figures were given 
by Mr. Robinson, of the Rochdale-road Gasworks, Manchester, 
recently. 


AFTER the bursting of a fly-wheel in an American mill 
the superintendent designed and had constructed a large wooden 
fly-wheel 30ft. in diameter and 9ft. face. The rim is 12in. thick, 
and is built up of forty-four courses of ash plank. The segments 
break joint, and are glued and bolted together. There are two 
hubs and two sets of arms, twelve in each set, and all of cast 
iron. The wheel weighs about 104,0001b., and was tested to a 
speed of 76 revolutions per minute, corresponding to a rim speed 
of 1-36 miles per minute. 


Tue U.S. Navy Department has received the reports of 
the Board of Inspection and Survey on the final official trial of the 
cruiser Galveston. The ship made a speed of 16-56 knots under 
forced draught for a four-hour run. She was only designed to 
make a speed of 16-5 knots. During the trial the vessel was out 
for forty-eight hours, and the Board reports that her trip was satis- 
factory in every respect, The construction of the Galveston was 
begun by a company which failed before the vessel was anywhere 
near completion. She was conipleted by the Government. 


On the Berlin-Dresden wireless telegraph line a work- 
ing periodicity of 900,000 has been adopted. From the station at 
Oberschiinlweide good readable messages have been sent not only 
to Dresden, 110 miles, but also to the lighthouse station at Fehmern, 
in Holstein, 166 miles north-west, and Carlscrona, in Sweden, 
281 miles north. At Dresden during the night hours signals have 
been read that originated at the Marconi station at Poldhu, a 
distance of 764 miles. The wave length of the undulations from 
the latter station has been determined to be about 2000 m., or 
1} miles. 


EXHAUSTIVE comparative tests of saturated and super- 
heated steam for marine purposes have recently been carried out 
in America on a steamer called the James C, Wallace. This 
vessel is one of the largest ‘‘freighters” on the lakes, and has 
lately been put into service, She is equipped with two Babcock 
and Wilcox marine water-tubular boilers with superheaters, and 
the arrangement is such that the latter may be dispensed with and 
saturated steam used. The engine is of the quadruple-expansion, 
vertical direct-acting, jet-condensing type. A comparison, based 
on dry coal, shows a net saving in fuel, with superheated steam, 
amounting to 14-5 percent. This result represents the combined 
increased efficiency of machinery plant. The highest amount of 
superheat was 91 deg. 


THE attention of inventors may be usefully directed to 
the importance of the early patenting of theirinventions in Japan, 
says the Journal of the Socrety of Arts. Imitations in Japan of 
foreign inventions not protected there by patent are not uncommon. 
Inventions hitherto regarded as having no direct bearing on the 
trade of the Far East may turn out to have much to do with it, 
and unless inventors patent their inventions quickly they may find 
it too late when they become alive to the necessity of patenting. 
The Japanese Patent Bureau places in its library the official 
Patent Gazette of the foreign country containing the description of 
an original invention, after which such invention is unpatentable, 
and comes under the clause “publicly known,” as covered by 










MISCELLANEA. 


Tue proprietors of the Allan Line are arranging for the 
construction of two other new turbine steamers for the Liverpool 
amd Canadian service, 


Lake Titicaca, the largest lake in Peru, and the highest 
navizable lake in the world, is to be tapped for the purpose of 
securing electric power. 


THE Manchester City Council is considering an exten- 
sive scheme for the relief of the congestion in Market-street, 
involving a cost of £250,000. 


Tue Bradford Education Committee at their last 
meeting decided to expend £328 on equipment for a course ot 
instruction in motor car engineering. 


Surveys are being made for the construction of a new 
railway station at Arbroath, estimated to cost £30,000, for which, 
however, parliamentary powers have yet to be obtained. 


Ow1ne to the impossibility of repairing the Canary 
Islands submarine cable, the Spanish Minister of the Interior is in 
favour of laying a new cable between Spain and the Canaries, and 
another to the North of Africa. 


Tue German Telegraph Administration has authorised 
the use of portable telephones, supplied by current taken off the 
general circuit where required, this arrangement being specially 
convenient for communications with vessels at anchor in the ports. 


In view of the many applications of timber and its grow- 
ing scarcity, matches are now being made of paper, rolled spirally 
and dipped in wax or stearine, which prevents unrol!ing and gives 
rigidity. The roll is cut into lengths, which are then dipped in 
the phosphorous composition, and the matches are said to burn 
remarkably well. 


Tue Shrewsbury Town Council has decided to widen 
the English Bridge, the cost being estimated at about £6000. The 
result of a poll of the ratepayers of Shrewsbury in reference to a 
new water scheme for the borough was in favour cf the Castle 
Pulverbatch scheme, 


Tae London County Council recently sanctioned the 
borrowing of £57,000 for the extension of the power house at 
Osborne-street, Stepney, and the purchase of additional steam and 
electricity generating plant. A further instalment of £10,000 is to 
be borrowed in order to meet capital commitments to the end of 
the financial year. 


A test of the McLean automatic gun was made from 
the deck of the U.S. Revenue Cutter Mohawk, some 30 miles off 
Sandy Hook, on October 7th. The gunis a one-pounder. From 
75 to 100 rounds were fired very successfully, it is reported, and 
the distances ranged from 1000 yards to three miles. ({n the trial 
the gun, weighing but 540 1b., was mounted onatripod. There 
was no apparent recoil to the gun, it is said, when fired at the rate 
of 100 shots a minute. 


A NEW station for wireless telegraphy, according to 
the Neue Freie Presse, is being installed at Norddeich, in Germany, 
on the North Sea. The area covered by its operations will have a 
radius of over 900 miles, and will include Germany, Austria, 
Switzerland, France, Great Lritain, and Denmark, as well as the 
greater part of Italy, Sweden, and Norway, and portions of Spain, 
the Balkan peninsula, and Russia. The station is being equipped 
with the Telefunken system. 


LimestonE Island is the centre of the New Zealand 
cement industry. It is about 100 square miles in area, and is 
wholly composed of hydraulic limestones. It was reported on 
originally by Sir James Hector, for the New Zealand Government 
as an island of hydraulic limestone of a quantity practically 
unlimited, and estimated to contain over 30,000,000 tons above 
water level. Beneath the limestone there is believed to be coal, 
and for this borings are now going on. 


DaMAGE amounting to several thousands of pounds was 
done last Friday night by fire at the South Durham Steel and 
Iron Company’s works at West Hartlepool. The outbreak origi- 
nated in a cabin situated within a building 80 yards long by 
40 yards wide, used as a pattern store and boilersmiths’ shop. 
Through the efforts of the workmen a number of valuable patterns 
were saved, but the greater portion of the contents of the store 
were consumed, the building being in an hour nothing but a mass 
of glowing timbers. 

THE agitation respecting the sale of the disused 
Admiralty chains is being revived by the leaders of operatives in 
the chain trade in the Cradley Heath district in consequence of it 
having been discovered that large consignments of obsolete chains 
are being placed on the market in different parts of the country. 
It is reported that during the last few days agents have made 
their appearance in certain parts of South Staffordshire offering 
enormous quantities of these disused chains, which are supposed 
to have come off the warships which have recently been broken 
up for sale. 


AttHoucH the patent law does not give much 
encouragement to naval officers and men of an inventive turn of 
mind, appliances continue to be devised for improving the 
mechanism in warships. At present, according to the Western 
Morning News, certain gunnery and torpedo officers are engaged 
in devising loading and aiming appliances of a pattern likely to 
improve the accuracy and rapidity of fire from these weapons. 
The naval officer of the future will receive such a training in 
applied mechanics that much in the way of improving machinery 
may be expected of him ; but the much smaller amount of training 
in this field received by the executive officer of to-day might well 
excuse him if he failed to display an aptitude for mechanism of 
an intricate kind. 


At last week’s meeting of the Mersey Docks and 
Harbour Board, it was announced that the new branch docks, &c., 
on the south side of the King’s Dock were likely to be ready for 
use on November 15th. The scheme was approved by the Board 
on January 29th, 1904, and orders were given for the work to be 
proceeded with as soon as possible, the estimated expenditure being 
£539,800. Operations were begun in April of the same year, so 
that about 19 months have been occupied in completing the vast 
undertaking, which includes (1) the construction of two branch 
docks, with sheds, roadways, and railway sidings, on the site of 
the old King’s Dock, tobacco warehouse, and part of Wapping 
Dock ; (2) the construction of a new passage, 100ft. in width, 
between the Queen’s and Wapping Docks; (3) the deepening and 
widening of the Wapping Dock and the underpinning of the east 
wall. 


Tae Allan turbine liner Victorian was berthed in the 
Clyde Trust No. 3 graving dock recently, and surveys of the 
damage caused by her recent grounding in the St. Lawrence have 
been made by representatives of a number of Clyde ship-repairing 
firms to enable them to tender for the necessary repairs. The 
damage sustained is confined to the bottom, and mostly to the 
three strakes of plating adjoining the keel plate. The severest 
indentation has taken place on the port side, some 70ft. or 80ft. 
from the stern, and at one or two places on the starboard side 
nearer amidship. One or two of the strakes are indented, but 
not so severely, throughout a great portion of their length. 
Many of the frames are slightly set up with the plating, and a few 
are fractured, but, considering the area affected, there is little 
absolute fracturing. According to the Times, the work of repair 








Article 2 of the Japanese Patent law, 


will occupy from a month to six weeks, 
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joxsIGN AGENTS FOR SALE OF THE ENGINEER. 


gstRis.—F. 4. BROcKHAUS, 7 Kumpfgasse, Vienna, 
iva —-KBLLY anp Watsu, Limrrap, Shanghai and Hong Kong, 
= ANOB.—BOYVEAU amp OagviILLet, Rue de la Banque, Paris, 

: RMANY.—ASHER anv Co., 18, Unter den Linden, Berlin. 
e y, A. Brockaavs, Leipsic; A. Twarrunyan, Leipsie, 
[NDIA.—A- J. COMBRIDGE AMD Co., Railway Bookstalls, Bombay. 
[fALY.—LouscuER awp Oo., 807, Corso, Rome ; Boooa Fuenus, Turin. 
JAPAN. Katty anp Watse, Limtrap, Yokohama, 
g. P. Manvya amp Co., 14, Nihonb hi Tori Sanchome, Tokyo. 
RussiA.—O- Ricker, 14, Nevsky Prospect, 8. Petersburg. 
g, AFBICA.—W™. Dawson & Sons, Limrrun, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND GorcH, Long-street, 
R. A. THOMPSON anv Oo., 88, Loop-street, Capetown. 
J. 0. Jota amp OCo., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Stellenbosch 
Hawpe. Hovss, Liwirep, Kimberley. 
Apams ap Oo., Durban and Maritsburg. 
AUSTRALTA.—GoRDOW AND Gorcu, Melbourne, Sydney, and Brisban 
R.A. THOMPSON AND Co., 180, Pitt-street, Sydney; Melbourne 
Adelaide and Brisbane. 

TorNeR AND Huwpmrson, Hunt-strect, dydney. 
EALAND.—UProw amp Co., Auckland ; Craia, J. W., Napier, 
QANADA.—MosTagat News Co., 886 and 888, 8t. James-street, Montreal, 

Torowto News Oo., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—Inrennaticnat News Oo., 88 and 
85, Duane-street, New York; Susscrietion News Oo., Chicago. 
qrnAlTS SETTLEMENTS.—Kgtiy amp Wares, Liurrap, Singapore 
CEYLON.—Wiavartua amp Oo., Colombo. 
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TO CORRESPONDENTS. 





c= In order to avoid trouble and find it necessary to injorm 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be bya 
envelope legibly directed by the writer to himself, and in 

that answers received us may be forwarded to their destination. No 
notice can be which do not comply with these 
instructions. 

sm All letters intended insertion in Tom Encrvume, or 
questions, had ied by the name and address of the writer, 
not necessarily for ication, but as a proof of good No notice 
whatever can be of anonymous communications. 


aT Wecannot undertake to return drawings or manuscripts ; we must, 
therefore, sequent correspondents to heap copies: 


E. N. anv Co.—You might try A. Ransome and Co., of Newark-on-Trent ; 
T. Robinson and Co., Limited, of Rochdale; or J. Sagar and Co., 
Limited, Canal Works, Halifax. 

Youne Dravoatsman.—We believe there is no society of any kind which 

* makes provision against unemployment through dull trade. Your only 
course is to save, Several life iusurance offices will permit you to 
borrow up to a certain amount on paid-up policies. 

T. R (Gateshead). -The first and most complete experiments on the 
relative heating value of tube-heating surface were made by C. W. 
Williams, and reported in Taz Enoinger of 1858, vol. v., page 223, &c. 
M. Geoffroy, 1877, made somewhat similar experiments. Also P. 
Havrez, whose experiments were discussed by Sir J. Durston, in 
vol. xxxiv. of the Institution of Naval Architects. Your easiest 
course will be to consult D. K. Clark’s ‘Steam Engines and Boilers,” 
where a discussion of the subject appears. 








MEETINGS SEXT WEEK. 

GroLocists’ Association, Lonpon.—Friday, November 3rd, at 8 p.m., 
in the Libra: y of University College, Gower-street, W.C. Conversazione. 

InstTiToTe of Maging Encinegsxs.—Monday, October 30th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Adjourned discussion on ‘‘ Steam 
Pipe Experiences.” 

Rontcen Society.—Thursday, November 2rd, at 8.15 p.m., at 20, 
Hanover-square. Ordinary general may Paper, ‘* The Kuhmkorff 
Coil,” by Professor Wertheim-Salomonson, of Amsterdam. 

Tae Jvysior InstiTuTION oF Enoineers.—Friday, November 8rd, at 
8 p.m, at the Westminster Palace Hotel. Presidential Address, by 
Mr. Dugald Clerk, M. Inst. C.E., on *‘ The Prob em of the Gas Turbine.” 

Tax CIVIL AD MECHANICAL ENGINEERS’ SocteTy.—Thursday, November 
2nd, at 8p.m., at the Caxton Hall (late Westminster Town Hall), near 
St. James's Park Station, Westminster, 8.W. Faper, ‘‘Sea Defences,” 
by Baron H. T. H. Siccama, M.I.C.E. 
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THE STEAM TURBINE AT SEA. 


ProvipED the popularity of the turbine extends 
at the present rate, the piston steam engine will 
be entirely superseded, save for special purposes, 
within the next few years. Only the best and the 
worst types of normal stationary engines can com- 
pete with it. The middle class engine is losing 
ground daily. There are situations, on the one hand, 
where anything in the way of an engine will do—as, 
for example, in a shipbuilder’s yard ; or for the sub- 
sidiary work of a rolling mill. The turbine will 
find no favour in such places. Again, the highest 
type of stationary engine working with trip gear 
aud superheated steam, and the high-speed engine 
with forced lubrication, will no doubt continue to 
hold their own for a long period to come, particu- 
larly when condensing water cannot be had in un- 
limited quantities. But experience acquired on land 
is no standard for performances at sea, and concern- 
ing these information is being asked for in a very 
persistent fashion, hitherto without result. 

From the passenger’s point of view, the turbine 
represents the ideal method of marine propulsion. 
So long as there is no vibration, every one on board 
is satisfied. It is said, indeed, that sea-sickness is 
almost unknown where the turbine is used. It 
remains to be seen if the shipowner will also be 
content. Two distinct objections are made to the 
turbine. One is that the turbine boat is quite diffi- 
cult to handle when going into and out of port— 
that, in fact, at half speed and dead slow she cannot 
be steered with any approach to accuracy. The 
objection is most felt in Channel steamers. Whether 
it is or is not well founded, it has operated power- 
fully to restrict the use of the turbine for Channel 
passages. The second objection is that the 
turbine steamer uses much more coal than that 
with reciprocating triple-expansion machinery. It 
is not possible to indicate a marine turbine, nor can 
the brake-power be got at; consequently we cannot 
draw comparisons ubout the consumption of fuel on 
the normal basis. On land we can get at the facts 
by ascertaining the output of a dynamo. Nothing 
of the kind can take place at sea; consequently the 
cost of power must be ascertained on a different 
basis and in another way. Fortunately, however, 
this other way is the best possible; it goes straight 
and without circumlocution to the shipowner’s 
pocket. It is always in his power to know how 
many tons of coal per twenty-four hours his ships 
require to propel them a given distance. He 
has to pay so much per voyage for coal; and after 
all, this is the real test of comparative economy. 
There are side issues, of course, to which we may 
refer in a moment, but these are of little interest as 
compared to the coal bill. One steamer requires 











1500 tons to make a voyage from this country to 
Bombay. Another burns 2000 tons under as nearly 
as may be the same conditions. It is quite useless 
to tell the shipowner that the engines in the latter 
vessel are really more refined and in every way 
better than those of the former ship. The fact will 
not be permitted to alter the shipowner’s opinion. 
Coal is coal, and vibration is vibration. In a big 
cargo steamer the latter is of quite insignificant 
importance, while the coal bill may settle once for 
all whether a ship is run at a profit or a loss. 

Let us put, then, on one side all questions about 
horse-power, and speed, and anti-vibration, and 
consider the case where a group of steamers fitted 
with piston engines, has for some years been doing 
a given class‘of work, making voyages with regu- 
larity and that moderate commercial success which 
is the most that can be hoped jor in the present 
day. The owner knows what his coal bills have 
been, are, and are likely to be. He adds a turbine 
boat to his fleet. How will her consumption of fuel 
compare with that of her predecessors? Will it be 
heavier, or lighter, or the same? Indicated horse- 
power has nothing to do with the matter. The 
shipowner cares not at all for it, or for calculations 
based on it. Can the turbine steamer be worked at 
a@ greater profit than the normal steamer? That is 
the question he asks. Up to the present moment it 
is left unanswered. Nothing whatever has been 
made public about the cost of working the 
several boats which have now been running 
for cunsiderable periods—giving the utmost satis- 
faction, we may point out, to the passengers—in 
connection with continental traffic or tourist 
traffic in Scotland, on the Clyde, or the English 
Channel, or anywhere else. The facts are, of 
course, known to marine superintendents and others, 
butithese gentlemen have so far held their peace. 
Ofgonrse, it may be urged that conditions vary and 
that no just comparison can be drawn. But the 
proper deductions can be drawn by most men 
possessing a knowledge of steam shipping, and the 
suppression of information is leading, we happen to 
know, to misconceptions, suspicions, and doubt, 
which might perhaps be all cleared away by a little 
candid public speaking. Reports and rumours get 
into circulation about which it ic impossible to speak 
with any certainty so long as secrecy is maintained. 
We cannot imagine anything more likely to promote 
the popularity of the turbine than a publication of 
six months’ working expenses of a Channel steamer 
—assuming, of course, as we do, that the figures 
would be favourable to the turbine. As we have 
already said, we know that, on the other hand, 
silence gives ground for doubts which check the 
placing of orders for turbine steamers. 

We have heard it said that the turbine while 
much more economical as an engine than its pre- 
decessor, fails because the best method of using it 
to propel a ship has not yet been discovered. One, 
two, and three propellers on each of two or three 
shafts have been tried. After more than half a 
century of experiment, trial and error, and the 
survival of the fittest, propulsion by screws revolving 
at 50 to 200 revolutions per minute is little better 
than chaos. It is not surprising, then, that the 
questions at issue, complicated by excessive speeds 
of rotation, seem to be further off than ever from 
solution. It may very well be that the coal bill of 
a turbine steamer will be greater than that of a ship 
with piston engines, not because the machinery is 
less economical in the use of steam, but because 
the propellers waste more power. It is to be hoped 
that papers will be read, before much more time 
has elapsed, in which we shall have not vague ass ump- 
tions, cr statements to the effect that the engines 
are economical, but a definite publication of the pre- 
cise figures, setting out the working expenses of two 
sister ships—or, at all events, ships approximately 
of the same size—for a period of, say, six months. 
These figures would possess very great interest, and 
would be, we feel certain, helpful to those who are 
now unable to make up their minds, and watch the 
progress of the marine turbine with close attention. 
It will, we trust, be carefully noted by our readers 
that we bave expressed no opinion, favourable or 
unfavourable, to the turbine in so far as its economy 
is concerned, nor can we express an opinion until 
we have facts and figures before us from which to 
draw deducticns. In this respect we are just in the 
same position as many shipowners who seek in 
vain for trustworthy information which is withheld 
by those who alone possess it. 


THE PORT OF LONDON. 


Ir is a8 yet uncertain whether any private or 
public legislative proposals will be introduced in the 
next session of. Parliament for the purpose of 
attempting to deal with the administration or 
improvement of the port of London. As, however, 
the time is rapidly approacbirg for the publication 
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of the customary official notices, we shall soon learn 
what is in contemplation for the next session. The 
question of the port of London has again become 
prominent at the present time—firstly, by reason of 
the consideration which is being given to a com- 
prehensive scheme for the development of the port 
of Antwerp by the construction of a new river 
channel for some distance and the building of large 
new docks with a view to affording further facilities 
for the shipping which frequents the port; and, 
secondly, by the belated issue by the Thames Con- 
servancy of a report prepared by a deputation of the 
Board who some time ago paid a visit to Antwerp 
and Rotterdam in order to inquire into the accom- 
modation there provided for shipping and the 
general administration of those ports. We deal at 
some length with this report on page 408. Briefly 
the opinion of the deputation is that neither Rotter- 
dam nor Antwerp possesses advantages superior to 
those now obtaining in the Thames, and further- 
more, with the improved channel between the Nore 
and Gravesend which has been authorised by 
Parliament, London will have a channel superior to 
that contemplated at Rotterdam for completion in a 
few years’ time. But the report further remarks 
that London is at a considerable disadvantage as 
compared with Rotterdam and Antwerp in regard 
to the cheapness of labour ; but as hundreds, if not 
thousands, of men are daily reported to be seeking 
employment in the East-end of London, it is difficult 
to understand how labour is cheaper at the two con- 
tinental ports than in London. In fact, the state- 
ment, accompanied by the remark that the cheapness 
of a port depends very materially upon the cost of 
labour, scarcely agrees with the further observation 
that the labour-saving appliances now in London are 
of a more extensive and satisfactory character ; 
although this compliment is tempered by the asser- 
tion made by the deputation that their inspection 
was of a somewhat limited character. 

The Thames Conservancy Board, as a result of 
the discussion on the report, have merely decided 
to enter it upon the minutes, on the ground that the 
duties of the Conservators are clearly settled by 
Act of Parliament, and do not relate to the bring- 
ing forward of large dock schemes. This is quite 
true; but the deputation actually refrained from 
giving any statement as to what could be done in 
order to improve the port, merely recording the re- 
sults of their visit, supplemented by a statement of 
the net register tonnage of vessels at London, 
Autwerp, Hamburg, and Rotterdam between 1893 
and 1903. The increase in the decade in question 
is given as from 13,450,979 tons to 16,430,642 tons 
in the case of London, from 4,054,518 tons to 
7,910,160 tons for Antwerp, 5,438,375 tons to 
8,236,471 tons for Hamburg, and 3,224,054 tons to 
6,466,453 tons for Rotterdam. If these figures are 
accurate they indicate an advance of 100 per cent. 
in the decade for Rotterdam, over 90 per cent. for 
Antwerp, 50 per cent. for Hamburg, and 22 per cent. 
for London. The net register of tonnage for 
Antwerp in 1904 was approximately 8,000,000 tons, 
whereas that for London, according to a recent 
statement made by the chairman of the London and 
India Docks Company, amounted to 17,074,000 tons 
in 1904. The latter total is even less than that re- 
turned in the annual statement of the navigation 
and shipping of the United Kingdom for 1904, and 
if it errs at all it is on the side of moderation. 

If London as a port has not made in the decade 
1893-1903 the same relative progress as Rotterdam, 
Antwerp, and Hamburg, it must first of all be 
remembered that the English metropolis is only one 
—the leading one it is true—of the ports in the 
United Kingdom, as Liverpool ranked second in 
1904 with 14,717,000 tons, and Cardiff third with 
13,119,000 tons of steam and sailing vessels, 
which entered and cleared with cargoes. and in 
ballast. Secondly, it must not be overlooked that 
Antwerp and Rotterdam are the principal, if not 
the sole ports of Belgium and Holland respectively, 
while Hamburg is the most important shipping 
place in Germany. In the third place, it must be 
borne in mind that the great industrial development 
of Germany, supported by the large expansion of 
the mercantile fleet of that country, has only taken 
place in the past ten or twelve years, to say nothing 
of the maritime progress of Holland and Belgium. 
The promotion of continental export trade has, 
therefore, been stimulated by the native shipping 
facilities for the sending of products out of the 
countries concerned, while the same vessels have 
brought on the return journey merchandise from 
distant countries which used to find its way to 
London direct, but which now reaches continental 
ports, where London cargoes are transhipped to the 
Thames in smaller steamers. Taking all the circum- 
stances into consideration, it cannot be said that 
shipping at the port of London is losing ground. 
What has happened in the past decade is that 
certain foreign ports have made relatively greater 





advance than London for the reasons already given, 
although London should be associated with other 
ports in the United Kingdom. But even London 
has hopes of improvement by the betterment of the 
channel of the Thames as now about to be under- 
taken between the Nore and Gravesend by the Con- 
servancy Commissioners, while the dock companies 
should be induced to move with the times. The 
London and India Docks Company, it appears, has 
been able to give a permanent berth to every ship- 
owner who has required one, and the company still 
has accommodation to offer. 


COMBUSTION IN BOILER FURNACES. 


DIFFICULTIES can never be overcome unless their 
presence is recognised, their importance appreciated, 
and their scope and range of energy understood. 
Much fuel is wasted in making steam, and more 
money, because difficulties stand in the way and 
prevent the combustion of fuel under the best con- 
ditions. The whole position is now as it has always 
been—unsatisfactory ; and no substantial improve- 
ment will be effected until the problem has been 
attacked by competent men who will bear in mind 
our opening sentences. It is always open to 
question whether all has not been done that can be 
done. Perhaps the conditions are in the main so 
adverse that to the end coal must be burned more 
or less wastefully. No doubt, facts about combus- 
tion are fairly well understood. Improvements and 
remedies suggest themselves to the chemist and the 
engineer. Unfortunately, these are often inap- 
plicable, unpractical, or prohibited by cost; for 
after all coal produces power at a price so low that 
it is quite easy to save fuel and yet lose money. 

A very suggestive paper was read by Mr. C. E. 
Stromeyer, chief engineer to the Manchester Steam 
Users’ Association, last July, in Cardiff, before the 
South Wales Institute of Engineers, on the econo- 
mic working of steam boilers. Mr. Stromeyer did 
not mince matters. He has no axe to grind, and 
he can speak dispassionately of all manner of 
schemes and inventions. We find, indeed, that 
much that is highly advocated cannot be done with- 
out introducing numerous complications, the neces- 
sity for which never seems to be recognised by 
inventors. No doubt he said certain things the 
accuracy of which may be or will be disputed. But 
in the main he has right and truth on his side. 
Thus, for example, he makes very short work of the 
indiscriminate admission of air to prevent smoke. 
Forty years ago T. Symes Prideaux showed that 
the admission of air above a furnace should be 
carefully regulated by the state of the fire, and he 
devised a most ingenious method of regulating 
automatically the quantity of air which passed 
through louvres in the fire doors. The lesson has 
been entirely forgotten by multitudes of inventors. 
The fact is that the work to be done in a boiler 
furnace is extremely complex. It can be divided 
under two principal heads —the combustion 
of the fuel, and the utilisation of the heat produced. 
Now, these two things are inimical to each other. 
To secure perfect combustion a high temperature 
is necessary. The presence of a comparatively cold 
boiler prevents the attainment of the desirable heat. 
Again, the burning fuel has to exalt the temperature 
of a large volume of useless nitrogen, which escapes 
up the chimney. It is, therefore, essential to 
economy to keep down the supply of air to the 
lowest limit. Chemically, 12lb. of air per pound of 
coal suffice for complete combustion with the highest 
possible temperature. In practice we can seldom 
get below 18lb., more frequently we send in 24 lb. 
But this excess of air is necessary not only to pre- 
vent the evolution of smoke, but because the highest 
temperatures cannot be used with safety. When- 
ever we hear of a system of smoke prevention which 
gives “a beautiful white-hot flame in the furnace,” 
we know that the life of that system will be short. 
Mr. Stromeyer names four different systems, or 
principles, which will secure smokeless combustion, 
and, drawing on his own experience and that of 
others, he says:—-‘‘ Every one of these remedies 
is attended by a very important advantage and a 
very serious danger. According to ordinary prac- 
tice, with its incomplete combustion and excess of 
air, the initial furnace temperature is rarely higher 
than 2000 deg., or perhaps 2500 deg. Fah.; when, 
however, combustion is more perfect, a temperature 
of 5000 deg. Fah. may occasionally, or at least 
locally, be attained, and this temperature, in which 
even the metal osmium would melt, seems to be too 
much for boiler-heating surfaces ; at any rate, grease 
or no grease, scale or no scale, boilers in which the 
combustion is nearly perfect, and in which the flame 
temperature must necessarily be high, gives serious 
trouble either through the collapsing of furnaces or 
grooving of their flanges, or through the bulging or 
bursting of water tubes.” 

As the question stands, we have a high tempera- 
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ture as an indispensable factor in securin 
combustion. We believe that this is, with a ete 
few exceptions, generally admitted ; but these higt 
temperatures mean ruin to the boiler. The bette 
the boiler the longer its destruction may be : 
poned ; but it requires no argument to prove ae 
the harder a boiler is worked the shorter wil] be i 
life. As an example of what high temperature 
does may be cited the results of using brick 
furnaces outside a boiler. If combustion F 
not perfect the combination is very ineflicient- P 
it is perfect the bricks melt. Mr. Stromeyer 
after a review of the whole subject which = 
people will call pessimistic, while we regard i 
as a plain statement of more or less unpleasant 
truths, holds that in gas firing lies such perfection 
as is possible. Not a few stationary boilers are 80 
fired now ; but space is required, and some skil} jy 
the adjustment of air admission, and the gener) 
manipulation of the apparatus. He contemplates 
however, something quite different in detail from, 
anything now in use. He would have a furnage 
carrying a bed of coal some 3ft. thick, through 
which air could be forced. The gases would 
have a temperature of 2500 deg. Fah., and woul 
weigh about one half the ultimate weight of 
the products of combustion. The flame would 
traverse the boiler. flues until it was extinguished 
at a temperature of about 700 deg. Then 
being only half consumed, the gas would enter 4 
combustion chamber, more air would be added 
the gas re-ignited, burned at a temperature of 
about 2500 deg., and the flame caused to pass 
through the flues of another boiler, or through 4 
second set of flues in the first boiler. The regu} 
would be a very high efficiency, and one boiler 
could be made to do the work of two; always pro- 
vided that the gas-making furnace did not waste 
too much heat by radiation. It will be seen that 
the idea is simply that twice as much coal as usual 
can be burned under a boiler, and its steam-making 
power augmented in the same proportion. That 
can be done now with forced draught; but the 
resulting temperature of nearly 5000 deg. is fatal to 
the boiler. Mr. Stromeyer uses temperatures of 
2500 deg. twice over, if we may so speak, and spares 
his boiler. But he frankly admits that the proposed 
system is attended with complications which have 
as yet made it impossible to carry it out. 


A LAUNDRY EXPLOSION. 


Bursts of various kinds occur rather frequently, 
which are by the Board of Trade classed as “ boiler 
explosions,” although they have nothing to do with 
boilers, and are not, properly speaking, explosions. 
Thus we have the fracture of stop valve casings 
by water hammer, the breaking of kiers in dye- 
works, and so on. Not infrequently the conse- 
quences are serious, and the causes obvious. 
Amongst bursts we now and then come across a 
failure so peculiar in its characteristics that it 
deserves careful consideration. One of the kind 
occurred at the Horns Laundry, Hawkhurst, Kent, 
on the 7th September, 1904, by which two women 
were severely scalded, and the manager was blown 
through a doorway, and yet but little hurt. A steam 
mangle, known as a “ Decouden,” was destroyed. 
We learn from the report just issued by Messrs. 
Hudson and Hallett, Board of Trade Commissioners, 
that it consisted of a roll about 9ft. long and 2ft. in 
diameter, covered with felt, and heated by steam of 
about 40 lb. pressure admitted through one of the 
bearings. Under the roller was fixed a cast iron 
hollow saddle bed. The radius of the upper and 
lower surfaces was about 12in. and 17in. respec- 
tively. The space between was filled with steam 
of a little more pressure than that in the roll. The 
articles to be mangled were drawn in under the roll, 
and forced between it and the upper curved surface 
of the saddle, and so “ mangled.” On May 22nd the 
saddle burst, with a pressure of about 501b. It was 
cracked in several places, but in the main it opened 
out along the middle line. The roll was blown up to 
the roof of the laundry. The inquiry brought out the 
fact that the casting was inherently defective. 
Cracks had been closed with screw-studs, the thick- 
ness varied, and stays—which, according to the 
drawings, tied the top and bottom together—were 
not present. We are told that the founder who had 
made the casting admitted in a burst of frankness 
that “it was a waster.” ‘The story of the contract 
is of no technical interest. There was letting and 
sub-letting. The makers of the casting were ordered 
to pay £100 towards the expenses of the inquiry, 
while the primary contractors got off with a contri- 
bution of £20, because they replaced the whole 
machine without question, and compensated the 
injured women. The most interesting feature 10 
the inquiry was the evidence given by Mr. Bradley, 
of Newark-on-Trent, called in as an expert. 
He has had twenty-five years’ experience with 
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of all kinds. He holds that the saddle 
altered its form as the temperature rose 
d that the movement ultimately made 
eak and brittle, and is in such one 
f quality and much vigilance are require 
Se oaident Dhis same truth is set forth very 
¥ ce ly in a circular issued by another firm making 
Decoudens. We reproduce the passage :—“ It has 
been found that in machines of large size the con- 
nt contraction and expansion of the metal, 
a earriDg thousands of times in the course of a 
= occasionally causes the metal of the bed, after 
it ia heen in continued use for a considerable time, 
2 ive way, inasmuch as the concave surface of the 
bed, which is subject to these contractions and 
expansions, has been rigidly attached to the lower, 
or convex portion of it, which is not subject to 
them.” We have here, it will be seen, the same 
results brought about in cast iron as those noted 
with steel under vibration. But the action is more 
complex, in that the metal is heated and cooled 
repeatedly and rapidly. Indeed, the stressing to 
which it is subjected is due almost entirely to the 
expansion and contraction brought about by loss 
and gain of heat. Here, then, is a suggestion for a 
new branch of inquiry into the molecular conditions 
of metals, which we commend to Professor Arnold 
and Mr. Stead. 


castings 
continually 
and fell, an 
the metal w 


TURKISH PATENT LAW. 


We have long since given up surprise at the 
vagaries of Oriental legislation. That much- 
threatened potentate the Sultan of Turkey has lately 
afforded us an odd example of interference with 
those laws which affect, not only his own sub- 
jects, but those who do business within his realms. 
This time the Sultan’s spasmodic activity has 
taken the direction of a revision of the taxes on 
patents and trade-marks. We could hardly object 
to the doubling of the taxes on future patents, but 
when the proposal was to make this increase retro- 
spective, then the Gilbertian absurdity of the edict 
became the most salient feature of the case, and 
would have so remained were it not for the wide- 
spread inconvenience it would cause under existing 
contracts and arrangements. Fortunately, the 
prompt action of the Embassies at Constantinople 
—whose attention was, we are informed by Messrs. 
W. P. Thompson and Co., of Liverpool, promptly 
directed to the matter by their agent—led 
to the revocation of this part of the decree. 
For some time past the whole subject of the 
patent laws seems to have exercised a fascinating 
influence over the mind of the Sultan, and one of 
his recent excursions was to declare that all proposed 
registrations of matters electrical were “‘ contrary to 
law and order.” Readers of this journal may fail to 
see this. In the case, however, of the prohibition of 
monopolies for photographic improvements, there is 
at least an underlying religious question involved, 
and we are sure that no foreigner would wish to 
interfere with the head of the Mohammedan faith in 
his interpretation of his belief. This is especially 
the case, as there has been great relaxation of the 
exercise of the law in this matter during late years. 
We are so often told of the magnificent manner in 
which foreigners manage their various Government 
departments, that it is a pleasure to think that in 
one direction Great Britain stands pre-eminent. 
We refer to the Patent-office. Here we have a 
department which steadily adapts itself to the 
requirements of the nation. By various stages the 
patenting of an invention has gradually been 
reduced in cost until now all but the poorest inventor 
issure of protection for the offspring of his brain. 
This department has for its object the furthering of 
the industrial welfare of the country, and that is 
gained indirectly by the encouragement of the 
inventive faculties of our mechanics of every class. 


SPONTANEOUS ANNEALING, 


A Question of considerable general interest was 
raised by a paragraph in the paper on the “ Manu- 
facture of Cartridge Cases,” read at the Institution 
of Mechanical Engineers on Friday evening. Dis- 
cussing the subject of annealing, the authors cited 
an observation of M. Le Chatelier, to the effect that 
if a metal which has been rendered brittle by work- 
ing is left to itself it will in time recover its original 
properties by a process called spontaneous annealing. 
This phenomenon is said to have been observed 
since ancient times, but there seemed nevertheless a 

Isposition on the part of the practical metal 

tawers who took part in the discussion to doubt its 
real existence. That such a recovery is by no means 
constant or certain appears to be proved by the 
fact, admitted on all hands, that cartridge cases 
do occasionally split spontaneously after the lapse 
of long periods, and even after use. But that 


metals have some power of recovery is well 
known, and acted on practically in testing. The 
process would appear to be the reversal of fatigue. 
If a metal which has become brittle through over- 
work was left to itself to recover, just as a tired 
muscle is allowed to recuperate, would it return to 
its original condition without heat treatment of any 
kind? We suggest this to scientific metallurgists 
not only as a question of considerable laboratory 
interest, but also of practical importance ; for if such 
a recovery by lapse of time is possible, then shorter 
periods of rest must have some appreciable effect, 
and the failure of shafts and axles and similar pieces 
might be avoided by giving them holidays at certain 
intervals. 








LITERATURE. 





Electric Traction. By RopertH. Smirn. London: Harper 


Brothers, 1905. 


l'H1s is an engineering book in the best sense of the 
word. As we have often urged, coat is of the very essence 
of engineering ; and whether electric traction should be 
adopted under any particular circumstances, is entirely a 
question of whether it will pay. Professor Smith elevates 
the question of cost into part of the science of the subject. 
Instead of beginning with an account of the early experi- 
ments of Siemens and Edison, with reputed woodcuts, 
which are themselves reproductions of reproductions, the 
author begins in Chapter I. with the questions of cost of 
electric motor cars, and works out the cost per passenger 
mile and per seat mile for omnibuses. We would strongly 
recommend the seat mile to people who are too apt to 
assume that a 'bus with large carrying capacity must pay 
well. The book first discusses electrical tramways, and 
begins characteristically with what ‘is usually called the 
“ commercial aspect of the case” ; this we would again 
insist is essentially the engineering aspect too. If any- 
thing, the author seems a little inclined to generalise his 
data so as to work them up into algebraical formule. 
But even if these may not always be trustworthy as to 
numerical results, they put the matters into a very useful 
form, which shows at once how a variation of any of the 
quantities concerned affects the final result. Professor 
Smith has a very strong liking for showing the relations 
of varying quantities by means of curves. He has not 
indulged this taste at all excessively in this book. In 
addition, the importance of inaccuracy is pointed out. 
For instance, there is a diagram to illustrate what is 
generally known as “ Kelvin’s Law.” It was practically 
well known long before 1881 that it did not pay to increase 
capital if the increase of interest was greater than the 
decrease of expenses. The difficulty was that calcula- 
tions were impossible as the data were unknown, and the 
interest and expenses did not follow simple laws. Kelvin 
took the imaginary case of bare copper conductors, which 
would follow a simple law, and worked out the minimum 
for that particular case. Any other case is outside Kelvin’s 
law. Professor Smith shows curves of interest and 
expenses, and the reader is shown how to find the mini- 
mum with T-square and dividers, and shown how wide 
the region near the minimum is, so that “itis clear that it 
is of no commercial importance to endeavour to find or 
to see the exact section determined by the calculation. 
This leaves latitude to suit minor considerations.” The 
author always has an eye to practical points. For 
instance, the general idea of thermal storage is that 
vessels are set aside full of water, and that these 
are heated by live steam during the light loads up 
to the temperature of the boilers. That at heavy 
loads these reservoirs give off steam again and help the 
boilers. This is, we believe, the genuine Halpin thermal 
storage. It had thedrawback that it necessitated reduced 
pressure at big loads. What would have been a com- 
paratively useless system has been developed by station 
engineers into a different thing altogether—a system of 
storage of hot feed-water. Large vessels of water are 
heated by live steam to the temperature of the boiler, 
at light loads; and at heavy loads these vessels supply 
the feed-water, so that the boilers can give a larger supply 
of steam than if cold feed-water were fed in. The obvious 
remark is that it would be simpler to use large boilers 
with alarge water capacity, and to turn off the feed at 
heavy loads. The author fully explains the great advan- 
tage of the separate vessel system. Professor Smith is 
an advocate of higher pressures for tramways than 500 
volts. He argues that danger depends more on other 
circumstances than on the pressure, and that if a higher 
pressure were allowed, the safety due to the extra pre- 
cautions that would naturally be taken would more than 
counterbalance any extra danger, and the reduced cost 
would be of great importance. Certainly if we could 
work tramways with half the present currents, if would 
be a great thing, and it is very doubtful if there would be 
so many accidents. In the same way the author con- 
siders that underground railways have made a serious 
mistake in going in for low-pressure and continuous 
currents instead of high-pressure and three-phase systems. 
After a very thorough discussion of tramways there is a 
full description of the tubes, from the boring to the 
systems of control. Then the underground and similar 
systems are discussed. The Berlin electric railways 
are then described, and the Italian direct current rail- 
ways. This chapter is really nearly all about the Elber- 
feld Barmen Suspension Railway, and very interesting it 
is. Professor Smith seems to consider it his duty to go 
and try all the means of locomotion he describes. Then 
we have three-phase railways in Italy and in Switzerland. 
The description of the cascade or concatenation system 
might be better explained. It is not at all complicated, 





really; but we have seen no explanation in print yet that 


would save a reader who wanted to understand it the 
trouble of thinking it all out for himself. That, after all, 
is the best way of getting things clear and remembering 
them; but it is sometimes nice to have a simple explana- 
tion of a matter ready provided. 

Treating it broadly, this is just what an engineering 
book ought to be. Itis not for the general public, nor 
even for the general engineer; it is for the specialist in 
electric traction, and if gives him, not a re-hash of what 
has already appeared in the technical journals and trade 
catalogues, but a carefully thought-out treatise, every 
part of which contains the result of the independent 
thought and criticism of the author. As we said at the 
beginning of the review, Professor Smith has always 
the question of cost in the forefront, and he goes into 
money matters on every possible occasion. We wish 
more engineering works took the same lines. 

One is very much struck on reading this book with the 
absence of all reference to American work. We hear so 
much about America, and especially about American 
progress in electric work in general, and electric traction 
in particular, that it is a little surprising to find nothing 
about American tramways and electric railways. Not 
until the reader comes to the preface does he find any 
explanation. The author quite admits all America has 
done, though the original ideas nearly all come from 
Europe. He does not care to describe what he has not 
seen; and he has not personally studied the American 
systems ; and he considers that American practice has 
become standardised and conservative, so that Europe 
is now well ahead of it, and therefore more worthy of 
study. ; 

The printing and get-up of the book are very good. 
The only fault we have to find is with a few of the illus- 
trations; they are not a credit to the firm that led the 
way in Harper's Magazine. Some of the maps, for 
instance, have been reduced from large sheets without 
re-naming, so that the inscriptions are illegible. In 
reducing maps or large diagrams it is not very expensive 
to paste the names over on bits of paper with large type 
a a photographing. Some of the half-tone blocks 
resemble the indistinct eccentricities that the photo- 
graphic journals that cater for amateurs mistake for art. 
Fig. 224, for instance, though not badly focussed, after 
the manner of a high art photograph, is otherwise 
artistic, for it has neither high lights or shades, and no 
one can tell what it is—and mystery is the essence of 
art. It might have been taken by a man with a double- 
barrelled name. There is a maid servant carrying home 
the Sunday’s beer in the foreground, suggesting England ; 
behind her is an old Roman aqueduct, running in front of 
two mosques or pagodas, or one of each, and a double 
gallows. Behind all that are rows of flats, occupied, no 
doubt, by the kind of people who make art photographs 
and despise the suburbs. 

Of course it is always easy to make fun of small faults 
in a review, and their discussion is apt to give a wrong 
general impression. The book, on the whole, is well 
produced, and the print is clear and easy to read, a 
matter of great importance to those who have to read 
much, or who are getting on in life. 





SHORT NOTICES. 


A Treatise on Ore and Stone Mining. By Sir Clement Le 
Neve Foster, F.R.S., D.Sc. Sixth edition, revised and 
enlarged by Bennett H. Brough. London: Charles Griffin 
and Co., Limited. Price 34s.—This book, one of the most 
valuable additions to the numerous excellent works on ore 
and stone mining, has now reached the sixth edition. It is 
so well known that it is quite unnecessary here to give even 
@ synopsis of the contents. The work has been brought 
thoroughly up to date, especially with regard to improve- 
ments in mining machinery. At the end of each chapter a 
number of memoirs have been inserted which enable the 
reader to obtain further information on the matter contained 
in that chapter. This addition will, we feel sure, be much 
appreciated by those who use the book. 


Workshop Costs for Engineers and Manufacturers. By 
Sinclair Pearn and Frank Pearn. London: The Technical 
Publishing Co., 359, Strand, W.C. Price 12s. 6d.—This 
book is really an abridgment of the author’s well-known book 
on ‘‘ Workshop Costs for Engineers and Manufacturers.’’ 
There are five parts. The nomenclature and registration of 
patterns and materials; the recording and analysis of 
labour; manufacture or repetition work; the stores and 
assembly work ; contract or special work. All the matter is 
systematically dealt with, and the method appears to possess 
the quality of simplicity. It is claimed for the system 
described that it is of the greatest assistance in the economi- 
cal control of material, and of the labour performed on that 
material. 


The Application of Graphic and other Methods to the Design 
of Structures. By William W. F. Pullen, M. Inst. C.E., 
&c. London: John Heywood, 29 and 30, Shoe-lane. Price 
5s. net.—A second edition of this work has now been reached, 
and the author has thought it expedient to re-write the 
chapter on struts, and to deal with the matter more system- 
atically than in the first edition. Some notes, in the form of 
an appendix, have also been added. The general character 
of the book remains unaltered. It is clearly written and 
interesting, and should be appreciated by technical students. 


The University College, Bristol: Calendar for the Session 
1905-1906. London: Whittaker and Co., 2, Wuite Hart- 
street, Paternoster-square. Price 1s.—We have received the 
calendar for the session 1905-1906 of the University College, 
Bristol, in which the whole of the college courses are given. 
The engineering branch is divided into five sections—civil, 
mechanical, mining, electrical engineering, and architecture. 
A full course in each subject extends for three years, except 
in the case of architecture. The usual introduction is given, 
— g the college, and appending the names of the various 
officials. 





ErratumM.—In the review of a book entitled ‘Die 
Abgekurzte Wetterbestindigkeitsprobe der Naturlichen 
Bausteine,’’ in our issue of August 11th last, the author's 
name appeared as Dr, Lepp. It should have been Dr, Seipp. 
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SIX WHEELS 


COUPLED BOGIE TANK ENGINE 


ANDREW BARCLAY, SONS AND CO., LIMITED, KILMARNOCK, ENGINEERS 








WHEELS COUPLED TANK 
LOCOMOTIVE. 


Locomotives in the hands of industrial and manufacturing 
companies are continually being used in greater size and 
heavier weights than hitherto, and, indeed, where 12in. and 

4in, locomotives used to be the rule in most steel works, 
collieries, and the like, the practice now is to have 16in. and 
18in. locomotives, which, owing to their great power, haul 
heavier loads, and execute all shunting operations by rapid 
starting and handling of the material in much less time than 
used to be the case. There is, we understand, a constant 
demand for 16in. locomotives, and these of the four-wheeled 
type, which are, of course, somewhat uncommon in that 
size, but are the only kinds that are useable round about the 
quick curves at collieries, iron and steel works, and the like, 
that have had their lines Jaid for many years. Even larger 
sizes, such as 18in. cylinders, are also coming into use, and 
two such special engines have recently been designed and 
built by Messrs. Barclay, Sons and Co., Limited, Kilmarnock, 
for the Dunderland Iron Ore Company. One of these is 
illustrated above, and we are enabled to give the following 
particulars :—These engines are for the purpose of hauling 
the Dunderland Iron Ore Company’s materials at the mines 
to and from the Port of Guldsmedvik, in Norway. The 
engines weigh 47 tons empty and 584 tons loaded, and have 
been built under the inspection of the Standard Construction 
Company, London, which acted for the Dunderland Iron Ore 
Company. They are of the sids-tank type, and run on ten 
wheels, six of these being coupled, and the remaining four 
carry the leading bogie. The cylinders are 18in. diameter 
and 26in. stroke, The gauge is 4ft. 84in. The coupled 
wheels are 4ft, 2in. in diameter, and the bogie wheels 2ft. 3in. 
The side play of the bogie is 3in. The rigid wheel base is 
10ft. 6in., and the total wheel base 20ft. 14in. The boiler is 
made up of Siemens-Martin acid steel plates. It is 4ft. 5in 
in diameter, and the plates are ,°,in. thick. The fire-box is 
of copper, and is direct stayed on the crown. There are 194 
1jin. diameter tubes 11ft. long. There is a total of 1072°6 
square feet of heating surface made up of 977-6 square feet 
in the tubes, and 95 square feet in the fire-box. The grate 
area is 16 square feet. The working pressure is 160 1b. on 
the square inch, and the tank capacity 1500 gallons. The 
boiler is fed by two No. 8 Holden and Brooke’s Sirius 
injectors, and the Westinghouse quick-acting brake, with 
15in. cylinder, is fitted, and there are M.C.B. couplers of the 
Janney type at each end. Stephenson link motion is fitted. 


SIX 








DOUBLE CROSS-CUT SAW BENCH. 


A DOUBLE cross-cut saw bench of heavy construction, and 
possessing some original features, isshown above. Thismachine 
has recently been supplied by its makers, Messrs. Thomas 
White and Son, Leigh Park, Paisley, to the carriage-building 
shops of the North British Railway Co., Cowlairs, Glasgow. 
Railway workshops, like those of private companiesin these 
times, have to look to the economical working of all depart- 
ments, and it was with a view to effecting a saving in the 
time absorbed by cross-cutting and handling timber that the 
makers designed the saw bench illustrated. In this machine 
the two saws are quickly adjustable relatively to each other, 
from 18in. to 8ft. The table, as will readily be seen, is made 
in three sections, each of which runs on independent rails. 
By this means the utility and handiness of the machine are 
greatly increased. To save the withdrawal of wood from the 
front of machine, the centre section vf the table travels only 
half the distance of the outside sections, and thus permits of 
aman getting behind, close to the fence, for removal of the | 
sawn timber, and obviating the double handling at the front of | 


the machine. By withdrawing the coupling-rod, and using the 
middle section of the table only, short stuff, such as panel- 
ling, &c., can be cut as rapidly as though a special bench for 
this purpose wereemployed. All three sections of the table 
run on V rollers, with ball bearings, the bearings being of 
hardened steel, ground after hardening. The tables thus 
travel with the minimum of friction, and heavy oak planks 
may be passed across with the greatest of ease. The saws 
are carried on two headstocks adjustable by means of right 
and left-hand screws. To facilitate adjustment and reducing 
the machine for operating upon short stuff, the spindles in 


the headstock are made double-ended, so that in cutting short | 


stuff the saws are fixed on the inner end of spindle, and for 
long lengths on the outer end. The tableof the machine is, 


of course, carefully planed and fitted with adjustable fences. | 


The machine supplied to the North British Company, it is 





State Government directed the State Board of Harbour and 
Land Commissioners to investigate and report on this 
matter. 
e The report discusses the project from various point of view, 
and arrives at the conclusion that the result would not 
justify such an expenditure as would be required for an S00ft, 
dry dock. It presents a list of graving docks, floating docks, 
and slipways, or marine railways, throughout the world, and 
shows that Boston has three timber dry docks, on the Simp. 
son system, 165ft., 255ft., and 477ft. long; also two masonry 
dry docks, 390ft. and 750ft. long, in the Navy Yard, There 
arealso four slipways. A part of the report which is of most 
interest to engineers is that which discusses the relative 
merits of graving docks and floating docks. 

It is pointed out that masonry graving docks require a 
solid foundation, and should be situated, if possible, in rock 














DOUBLE CROSS-CUT SAW BENCH 


understood, is giving much satisfaction, and inquiries are 
being received by the makers from other carriage and wagon- 
building concerns. 








FLOATING DRY 


GRAVING DOCKS ». 
DOC 


THE city of Boston is one of the largest seaports in 
America, and has a very large foreign trade, besides being 
served by a number of Transatlantic lines for passengers and 
freight. Large sums of money have been expended in 
dredging deep channels and berths, building new piers and 
wharves, and making other extensive improvements. There 
is, however, no very large dock for repairs to ships, with the 
exception of the Government dry dock in the Navy Yard. 


In view of this, and in view also of the fact that the use of a 


large dock would be too limited to make it remunerative to 
private investment, the merchants petitioned the State— 
Massachusetts—to build such a dock as a public benefit. The 


or ‘‘hardpan’’ formation. But, as a matter of fact, 
graving docks are not always built on sites having such 
favourable conditions for foundations. When properly built, 
the graving dock should require very slight repairs, there 
being practically nothing to get out of order, except the 
machinery and the gates or caissons closing the entrance. 
The maintenance and operation of the machinery is less ex- 
pensive than that of a floating dock, owing to its consisting 
of large units in a single power-house, while,-where docks are 
near together, the one set of machinery can operate them all. 
The amount of water to be pumped is greater with a graving 
dock, but if the pumps are properly proportioned it need not 
take any longer to dock a ship in this than in a floating 
dock. The dock being fixed, and there being ample 
space around the vessel, the latter can be adjusted in place 


| as easily as, if not more easily than, a floating dock. 
|In case of infrequent use the maintenance charges for the 


masonry dock would be very much legs than for the floating 
dock. In docking vessels for extensive repairs the masonry 
dock offers the best facilities for shoring them up, and pre- 
venting them becoming strained or further injured. Where 
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the strain due to the overhanging bow and stern. 


While generally the first cost is less than that of a masonry 
dock, yet the floating dock requires more constant care, and 
must be out of commission a longer time than a masonry 
dock, for the purpose of making the periodical inspections 


L 


and repairs. 
practically 
times @ crew 


for its maintenance. 


Ina discussion at the International Engineering Congress 
held at Glasgow in 1901, Admiral Sir Gerald Nowell 
remarked that undoubtedly the Admiralty preferred graving 
docks to floating docks: but that did not mean that the 
latter had not a sphere of utility where the former were not 

ible. He was at the Admiralty at the time the new 
dock for Bermuda was projected. . They tried to find a 
n for a graving dock, but could not find a suitable 


positio ) c 
place, and so had to fall back on the graving dock. 


9. 


fixed masonry dry docks and floating dry docks ? Out 


twenty-eight replies from shipping and shipbuilding com- 
panies eight expressed no definite opinion, eleven preferred 


floating docks, and nine graving docks. It was admitted 
nearly all cases that each type had certain advantages 
compared with the other. 


The principal and only real advantage in floating docks, 
according to Mr. Howard C. Holmes, is that the vessels are 
above the surface of the surrounding water and open to the 
free circulation of air, which greatly facilitates the rapid 
drying of the bottom and painting. The other advan- 
tage, which applies only to docks not exceeding 2500 tons 
capacity, is the first cost of construction. The disadvantage 
isthe cost of maintenance. In a wooden dock the interior 
as well as the exterior must be protected from the ravages of 


the marine worms—the teredo and limnoria. While t 
would not apply to a steel dock, the cost would be offset 


the latter by the expense of protecting the various parts, 
braces, girders, bulkheads, piping, &c., against destructive 


oxidation from the action of salt water both inside and o 


It appears from data obtained from marine surveyors that it 
would be necessary to re-paint every year for the first four 
years, and then at least every two years. Such a Jarge struc- 
ture composed of structural steel, riveted and fastened, 
exposed to the constant strain of the swells and strains 


brought upon it from lifting inert bodies, must require c 


stant examination as to the condition of the various connec- 


tions, and necessarily, some repairs. 


Herr Howaldt, of Kiel, said at the International Naviga- 


tion Congress, 1902 -—‘'*We may come to the following 
conclusions :—It is advisable to build floating docks where 
the soil is not well suited for building dry docks, as the 
former require the least building and working expenses. The 
composite docks combine the greatest profit with a safety 


eqnal to other systems. “The floating dock requires 


ground, its working expenses are less where there are all sizes 
of vessels to be docked, repairs are more advantageously and 
easily executed, it takes less time for a vessel to dry, and 
there is no limit as to the length of vessels in the floating 


dock.”’ 


Herr Rudloff, of Bremerhaven, said on the same occasion, 


the opinion prevalent among shipbuilders that dry docks 


soon be a thing of the past cannot be upheld, and its fallacy 
is proved by the numerous large *graving docks which have 
been built within recent years—or are being built at present 
—in England, Germany, and many other parts of the world. 
Private shipbuilding firms which wish to possess a repairing 
dock of their own will preferably choose a floating dock. 
Such a firm will be in a position to build the dock with its 
own men and appliances, and to build it in much less time 
than a dry dock, and will, therefore, be sooner in a position 
to use the dock and earn money with it. A floating dock 
can be moored off shore, and will not occupy a site which 
can be utilised for other purposes. This is often of great 
advantage, because land may be very dear and the room may 
already be cramped. On the other hand, private companies 
which own fleets of large steamers will do better to build 
adry dock for their own use, as a floating dock will not be 
the same advantage to,them as to a shipbuilding firm. Like- 
wise, preference will always be given to dry docks where they 
are wanted as an integral part of an expensive system of 
docks of a first-class harbour, unless the ground is excep- 
tionally bad, or there is no land for such a purpose, or the 
configuration is such that dry docks cannot be built in a 
convenient position without interfering with the general 


arrangement of the harbour. 


In every case where dry docks are to be built they should | do 
be of ample size, even at the risk of somewhat increasing the 
working expenses. The most recent practice in England is 
to construct, instead of two docks side by side, a single dock 
of twice the length of a medium-sized dock, and to divide it 


into suitable sections, so that ships of various lengths ca 


e of tide is considerable—94ft. at Boston—a large 
f the water in the dock could be allowed to drain out 
llowing tide without the cost of pumping, unless 


ndations cannot be readily obtained for 
a fixed dock, it is almost always practicable, by reason of the 


e bottom, thus facilitating drying. Should the 
ections, it could be so operated as to give 
ual bearing to all portions of an old vessel, and thus 
owever much its lines may have become 
distorte But as such a dock possesses less longitudinal 
. than a masonry dock, should the vessel be damaged 
derable part of its length, it would be more difficult 
ted at all points than in a masonry 
A floating dock could be moved about the harbour or 
harbour to another if necessary ; it could also be 
careened 80 a5 to dock a vessel eg | a considerable list, but 

at some risk of injuring 


dock could, if required, partially raise a larger 
it is designed to handle, so that repairs might be 
d—as, for instance, around the»propeller shafts—even 
could not be raised out of the water. 
ther, it could lift a vessel much larger than itself, 
sroviding the vessel had the necessary strength to stand 


The cost of maintenance is also greater, In 
fact, it must be borne in mind that a floating dock needs 
the same care as a ship; it must be cleaned, 
ainted, and docked as frequently, and it requires at all 
to look after it. The berth or basin in which 
the dock is operated also would periodically require dredging 


The State Board of Harbour and Land Commissioners 
state in their report that letters were sent to engineers, ship- 
builders, shipowners, and others, with a request for opinions 
asto the question, ** From the point of view of the vessel 
owner, What are the advantages or disadvantages between 
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docked without much extra pumping. For harbours in new 
colonies, floating docks will be preferably chosen, and dry 
docks only constructed under exceptional circumstances, 
especially as it is no longer considered a risky experiment to 
tow floating docks for thousands of miles across the ocean. 
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‘ Flexible,” in its application to the stay bolts so named, is a 
misnomer. No man has ever been able to successfully counterfeit 
the laws of matter or mechanically dodge the changes in the 
dilatations from every degree of temperature in the material in a 
fire-box. As Dryden said, God never made his work for men to 
mend. The laws of matter are of God ; they cannot be dodged. 
The “flexible” stay bolts do not relieve the material ; they donot 
respond to the expansion and contraction-in the fire-box ;. they are 
misleading—an appeal tothe imagination. The best that can be 
said of the most insinuating of the ‘ flexible ” stay bolts is that its 
manufacturers have used the standard brands of stay-bolt iron in 
its manufacture. In that they are wiser than the purchasing 
agents, and if any seeming advantage in longer life to the “ flexible 
bolts,” it may be, in ‘‘ honour to whom honour is due,” claimed by 
the material in manufacture. 

Bat the railways could have had better service with the same 
material in rigid stay bolts, witbout brutally mutilating the sheets 
of the boiler. Those who have been using good stay-bolt iron in 
the rigid stay bolts have had satisfaction ; they have said so ver- 
bally and in writing, and their satisfaction has been notwithstand- 
ing the drilling at one end and the burning at the other end. 


me to repeat one reference in my paper of 1903, since verified by 
an interview I had with the writer of the letter, which is an im- 
portant part of the literature on “flexible” stay bolts.. In October, 


conventions, giving the experience of that railway with ‘‘ flexi 


“flexible” stay bolts on trial four years ; that 30,000 of the 
“ Johnstone” patent had .been on trial ;. that. just as many 
“exible” stay bolts break as the others ; that it .was difficult to 
detect broken “‘ flexible” stay bolts ; that the cost_ of “flexible” 
was much greater than for others ; that as the i come in 
for new fire-boxes, the “‘ flexible” stay bolts are being replaced 


being unsatisfactory; that Pennsylvania ‘‘ flexible” stay bolts were 
also tried, but that neither had these been better than the solid 
bolt; that when the Pennsylvania ‘‘flexible” stay bolts were 
screwed up in the fire-box they were not flexible. 

1 think the Pennsylvania and the “Tait” are the same. The 
patentee above referred toas Mr. Johnstone was the superintendent 
of motive power of the Mexican Central Railway, before the appoint- 
ment of Mr. Ben. Johnson, the now superintendent of motive power. 
In that four years’ test everything pointed to a determination to 
make the ‘“‘flexible” stay bolt a success, if it were possible. The 
inventor was the superintendent of motive power of the railway. 


railway. His successor was not unfriendly to the inventor; he 


railway, and the end of the trials of both Johnstone and Penn- 
sylvania flexible baw bolts was that they were both unsatisfactory, 
t 


bolts claim they will not break. The above contradicts them, and 
I have seen boxes full of broken “flexible ” stay bolts. They 
were broken under the head 


them as a sample, one known to every mechanical man, to be seen 
on almost every windowsill of the railway shops from Canada to 


bolt—has a round head by which it is left, in the samples, to whirl 
about, and twirl about, to suggestively dangle in the socket of the 
sleeve, as an appeal to the imagination. It does not require an 
appeal to the imagination to see the flexibility in the movements 
of a danseuse ; there is no flexibility in a so-called ‘‘ flexible” 


the elastic limit, and that is not promoted by the mechanical pre- 
tence of gyrations in the ‘‘ flexible ” bolts, which are an illusion 


so-called, commences to weaken and destroy the boiler. 

I think I suggested in 1903 that the flexibility claimed for the 
“flexible” stay bolt came from the outer sheet weakened by 
holes to an extent that made it yield to the inherent expanding 


Downs—respectfully called ‘Phe Professor,” on account of his 
good original ideas—the fifteen years in the service of the 
International and Great Northern Railway as foreman boilermaker, 
is of the opinion, from study of the thicknesses of the inner and 
outer sheets, that the outer sheet by its heaviness, in comparison 
with the inner one, is a cause of broken stay bolts. 

Mr. Downs’ theory presumes unn excess strength in the 
outer sheet, which providentially saves the users of ‘* flexible” 
stay bolts from disaster, in that the makers of .the ‘“‘ flexible” 
bolts draw from that excess strength in the outer sheet, by weaken- 


bolt is -7854. The area of a hole-drilled:into the outer sheet for 
a 1fin. sleeve for alin, flexible stay bolt is 2-4053in. The holes 


from edge to edge. 
The boiler is almost human in its action. You can bare your 


holes in your cuticle from your neck to your ankles, with resultant 
good, if you are bilious ; but if the operator bored a with larger 
holes he would be guilty of brutal mutilation. T 


“ flexible” bolt booklet before me, great emphasis is placed upon 
the words ‘the breaking zone.” The inventor of those words 
used to carry the photograph of a mummy in sinister use to 
deceive, to fool the buyers of sta 
excuse, ‘‘all is fair in love an war,” presumes the quality of 
integrity only winked at in lawyers of few scruples, who justify 
everything. 

There is, therefore, some doubt about ths correctness of the 
figures in the booklet literature, but as they are in almost man- 
datory terms to the mechanical men, we take them for what they 
show. That 362 ‘‘flexible” stay bolts should cover the breaking 
zone in a fire-box ; that is to say, that 362 holes for 362 sleeves 
should be cut out of the cuter sheet, reducing the strength of the 
outer sheet in losses to 362 holes of an area of 2-4053in. each, 
abstracting from the strength of the outer sheet by making holes 
in it to the extent of an area of 870-7186in. Such an outer sheet 
with even the cap—?in.—over the holes, would invite danger, if 


boiler, but it is reinforced with 274 rigid stay bolts, which though 
taking up an area of only@216in., save the sheets from sagging or 
bulging, and save to the ‘ flexible” stay bolts credit which they 


The theory of the “flexible” stay-bolt makers is in the claimed 
flexibility in, or the imitation of flexibility in the bolt by its 
alleged mechanical freedom to move in a sleeve, accommodating 


itself tothe expansion and contraction induced by temperature ; 
but the temperature is not uniform in the fire-box or in the bolts, 
and accordingly the expansion of the bolts is not uniform ; they 
become—those 636 stay bolts become— contraries, and the “‘flexible ” 
stay bolts cannot line op the contraries or as, them in line ; 
there is no power, no gest in its sleeve or cap to line them. It is 
not equal to therigid stay bolt in that respect, fortheinnerand outer 
sheets are mechanically bound to the rigid bolts in reciprocal 
action, the action of the sheets tending to line up the bolts when 
they are contraries, and the rigid bolts tending to save the shape 
of the sheets from sagging and bulging. 

The absolute divorce of the bolt, sleeve, and cap, mechanically 
touching, but chemically separated from the sheet, is a refusal of 
the conserving influence of conduction, for their preservation, 
and harmony of action between the bolt and the sheet, which, 
though variable with the temperature in the rigid stay bolt, is 
more so to the degree of aggravation in the use of the “flexible” 
stay bolt. 

Between the round top head and the cap there is a space of, say, 
about ,!,in., an appeal to the imagination. The ballor round head 
has misled some, it is an appeal to the imagination ; it is neither 
roller bearing nor ball bearing ; it is just a round head upset on 
the end of the bolt, and upsetting does not improve iron. Though 
the head is round it is like to another, which shows no round top, 
they are both in effect the same. The head rests in acurve of the 
sleeve, its bearing in the sleeve is }in. The leg of the bolt is 
passed through the sleeve, where it 1s a steam-tight fit, screwed 
through the inner sheet, and the end extended through the 
inner sheet, headed by riveting a round head on the fire side of the 
sheet. 

Observe that when screwed into ths inner end of the sheet, and 
when riveted at the fire side of the sheet, there is no whirl about, 
or twirl about; its dangle, as was exhibited, in its wide spread 
sample—an impossibility. Its head, with a }in. bearing in the 
sleeve, a mechanics lly neat fit, if not a steam-tight fit; the upper 
; of the leg, below the head, a steam-tight fit to prevent 

eakage; the other end of the leg, a fixture by screwing and 
riveting in the inner sheet, the whole making a rigid stay bolt. 

The apparent being seen in a cold boiler, suppose now the boiler 
under a steam pressure of 2001b. to the inch. Suppose also that 
the water space is 4in., how can the flexible stay bolts justify their 
appropriation of the name and character as flexible ! 

For the bearing area in the sleeve :— 
1-375 x 3-1416 x -5 = bearing area in sleeve 2-15985in. 

For pressure per inch on bearing in sleeve :— 

4x4 x 200 % 2-15985 = 6911-521b. for each bolt. 
That is to say, between the round head resting in the curve in 
the sleeve and inside the sheet of the other end of the bolt, there 
is a rending strain on each bolt of 6911-521b. to the inch. That 
strain is pulling the round head of the bolt immovably taut in the 
eurve of the sleeve on which the bolt head was firstly made a 
mechanieally tight or a neat fit to prevent leakage. The effect of 
that strain is seen in the bolts breaking in the neck. That also 

accounts for the sleeves breaking. It is thus seen that one 
end of the “ flexible,” so called, stay bolt, is a fixture by screwing 
and riveting at one end to the inner sheet; that that rigidity is 
reinforced by a steam-tight fit of the other end in the sleeve ; the 
sleeve is rigid by being screwed into the outer sheet, and by the 
steam-tight fit in the sleeve ; and the rigidity of the bolt is rein- 
forced by a strain of 6911-52 lb. to the inch on the head of the bolt 
in the curve of the sleeve. 

The heat has also started two molecular forces, The absorbed 
heat gives the energy of motion to the particles. With every 
degree of heat the bolt is expanding. Between freezing and 
boiling temperatures, the increase in length has been calculated 
by scientists at -001224. Between the same temperatures the 
cubic ex ion is calculated at -003546, and at 300 deg. Fah, it 
is -004405. There is no contraction while the temperature is 
mounting and maintained. There is no relief to the fibres in the 
bolts. The steam pressure and the energy of the molecular action 
are exerting force for the len hening of the bolts, and the heat 
which is energising the moiecu motion is expanding the bolts in 
bulk. Within the elastic limit of good stay bolt iron, those heat 
forces may—they have—burst the sleeves and also the caps of the 
*¢ flexible ” bolts. i 

Mr. Kavanagh, of the B. and O., at the International Railway 
Master Boilermakers’ Convention, said:—‘‘I think the broken 
sleeve could be overcome by using a different metal.” But Mr. 
Kavanagh had not thought of those forces. He was concerned 
about the sleeves breaking; he did not think of them as 
unscientific conceptions to play on the imagination of railway 
men. 

From the International Railway Master Boilermakers’ Conven- 
tion I take a few excerpts out of the remarks of the speakers on 
‘flexible ” bolts :— 

Mr. Charles Letteri, P.R.R.:—‘‘I never found a certain way to 
find out if bolts were broken except by removing the cap. An 
engine came to the shop for classified repairs. No broken bolts 
were found. The caps were removed, and some of those bolts 
were found collapsed and fractured. After the stay bolt inspector 
had gone over two engines and had passed them in good condition, 
the caps were removed, and I found 29 broken in one engine, 128 
broken in the other engine.” 

Mr. Smallwood, B. and 0. :—‘‘If you have to take the caps off 
to test them, it is an expense no railway will stand. If these bolts 
are going to break, I say they are the wrong things to put in.” 

Mr. F. J. Graves, C. and 0.—‘‘I took a trip last fall over-the 
P.R.R. system to look into the ‘flexible’ bolt business, and found 
the principal trouble was in breaking from slot to head. At one 
point it was said that the ‘flexible’ bolt had given more trouble 
than the old style rigid bolt.” 

Mr. C. L. Hempel, U.P.—‘‘I have had experience with all 
kinds of ‘flexible’ stay bolts. There is no reliable way to detect 
a broken ‘ flexible’ stay bolt other than to remove the cap and to 
hold on with a light bar when striking with a hammer.” 

Mr. W. A. Schultze, C. and P.—‘‘We have had a great deal 
of trouble with the brasses. There is not an engine that comes 
into the shop that we do not cut out ten to twenty adjustable 
stay bolts on that account.” 

Mr. B. F. Sarver, P.R.R.—‘‘ We take the cap off and use a 
caulking tool, and push the head so that if fractured we would 
probably turn it off. By doing this we found quite a number of 
them broken.” 

‘At the International Convention in Washington there were, in 
individual conversations, experiences given by visitors from some 
of the railway shops—one, corroborated by an associate with him, 
said: ‘One engine came in w:th 61 ‘flexible’ stay bolts broken 
out of 110 in its boiler.” 

Bad water is blamed for breakage by reason of incrustation. The 
“ flexible” stay bolts are not immune, they invite to their preten- 
tious clearance spaces the impurities precipitating in the water, 
and the incrustetions are good excuses for the non-flexibility of the 
“flexible” stay bolts. Every time the hammer is used on the 
inside of the fire-box, sounding for breakage, especially when the 
sheets are tender from heat, the threads are loosened, and some- 
times stripped. All that I have said about the burning of the 
inside ends of the solid stay bolts applies equally to the inside 
ends of the so-called ‘‘ flexible” stay bolts. All the danger which 
attaches to solid stay bolts without the tell-tale holes applies in 
greater degree to the “ flexible ” stay bolts, for they have no tell- 
tale holes, and the sound from the hammer, when testing 
“flexible” stay bolts, not being the same as the sound from the 
hammer when testing solid stay bolts, they cannot be tested except 
by stripping the engine and taking the cap off. This is in 
abundant proof from the men at the conventions, as quoted, and 
from others. 

It is not true, as pretended, that rigid stay bolts cost more in 
their life than “flexible” stay bolts. Seven inches of rigid stay 





































































































IRON AND COPPER STAY BOLTS.* 
By Joun LivINGsTONE, Montreal. 
(Continued from page $98.) 

‘‘ FLEXIBLE” Stay BOTs. 





perfect your view of the checker board of utility, permit 


a letter from Mr. Ben. Jobnson, superintendent of motive 
r of the Mexican Central Railway, was read at one of the 


bolts. The letter, in substance, was that the railway had 


the rigid stay bolt, on account of the ‘‘ flexible,” stay bolts 





nterest and infil were combined in his opportunity on that 





desirous of getting value in ‘service from the. bolts for the 


they were failures. The vendors of the ‘‘ flexible ” stay 


there a reasonable probability that the so-called “flexible” 
bolts will fulfil their promises and pretences ! Take one of 


ico, Observe that it has a cap, a sleeve, a leg ; the leg—the 


bolt, other than in the inherent elasticity in the iron within 


delusion. To succeed in the illusion, the ‘* flexible” bolt, 


contracting stay bolts ; and this reminds me that Mr. Lafayette 


it, to make it pliant. The area of a hole for a lin. rigid stay 
the sleeves are 4in, apart from centre to centre, 2ft. 4in. apart 
k to an operator with a minute punch, and have him pierce 


e same brutal 
tilation may be said of the maleficent treatment, by the 
exible” stay bolt, of the outer sheet of tke boiler. In a 


bolts; it was not manly; his 


strength only was opposed to the pressure and dilatations in the 


not earn as ‘* flexible” stay bolts. 





_— read before the New York Railway Club and Members, July, 


o 











































































































































































422 


THE ENGINEER 


Oct. 27, 1905 








bolt iron may be had for 7 cents; a ‘‘flexible” stay bolt of the 
same size, with an illusion at one end of it, costs 70 cents, and 
requires the mutilation, for the weakening, of the outer sheet of 
the boiler. The leg, the sleeve, and the cap are a snare and a 
delusion. Why is it that men are so susceptible to a leg, a sleeve, 
and a cap, as to allow themselves to be taken in by a delusion ’ 


(To be continued.) 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE ANALYSIS OF STEAMSHIP TRIAL DATA, 


Sir, —My letters published in THE ENcingeEr furnish illustrations 
of important relations deduced from the trial data of steam pro- 
pelled vessels, taken subject to the condition of being propelled at 
a uniform rate of speed, say, V n. miles per hour, the engines 
synchronously developing power, at the uniform rate E indicated 
horses. To such data, for one or more speeds of the same vessel, 
taken under precisely the same circumstances, we employ the 
observed values of VY and E in the simple thermo-dynamical 
equation log. & = 7V. Gand y are then special constants for 


the vessel tested, of which, the definitions are as follows:—G 
denotes a quantity, such that G V represents the volume of the 
Poncslet current, or sternward flow past the vessel of the water 
displaced by the vessel’s advance during the time of developing 
the power E; , again, denotes the average quantity of heat 
imparted to the unit volume of this current, otherwise, y G V is 
the gross heat which must have disappeared from the steam 
expended in developing the power E. Heat being a perfectly 
definite though non-material entity, can neither be created nor 
annihilated ; and temperature and movement in the matter are but 
modes of its existence when conjoined with matter. By Dr. Joule 
and others it was determined, tlie vis viva or energy of which the 
measure is 772 foot-pounds, very approximately, is the mechanical 
equivalent of the unit of heat, defined as the quantity necessary to 
alter the temperature of a standard pound of water by 1 deg. on 
Fahrenheit scale. 

Referring to a notice of trials on the Clyde of the Scout class of 
vessels of the Royal Navy. In the (rlasgow Herald of 17th July, 
1905, information is given. Sister vessels of 2900 tons displace- 
ment, H.M.S. Forward and H.M.S. Foresight, designed to have a 
speed of 25 n. miles when the engines developed 16,500 indicated 
horse-power ; an estimate which would have been justified had 
the equation, log. : = 4 V. been of the special form, log. l a 
= -08776 V. On trial, however, the Forward gave a better result, 
and with 15,000 indicated horse-power gave an average speed of 
25-28 n. miles, The Foresight improved on this, with 810 indicated 
horse-power the speed was 10-5 n. miles, and with 14,330 indicated 
ae the speed averaged 25-22 n. miles. Thus estimate, 


log. mis 08776 V. For H.M.S. Forward was log. ew 


= -08569 V, and for H.M.S. Foresight log. on = *08588 V. 


The test of these equations is, with the values of E, calculate 
the speeds as follows :— 


H.M.S. Forward. 


Estimate. 
16,500 
4-2175 
2-0236 


E 


. E = 
= A log. G 


E 
log. — 
oe. 


2-2939 


+3412 

— 2-9433 
1-3979 .. 
25-0 se 


Log. log. = 
G 
Subtract, log. y 


Leaves, log. V = 
ws v 
H.M.8. Fovesight. 
= $810 
= 2-9085 
= 2-0120 
-8965 





Log. log. 3 = -1-9526 
Subtract, log. y = -2-9313 


log. V= 11-0218 .. .. a, 
Ea V = 10-5 rf: 25-22 Q.E.D. 

Now refer to another class of vessel: the trial data of the 
armoured cruisers Antrim and Roxburgh. H.M.S. Antrim, built 
by Messrs. Brown and Co., Clydebank, and H.M.S. Roxburgh, by 
the London and Glasgow Company, Govan. 


H.M.S, Antrim. 


- —2-9313 


1-4018 


Leaves, 


Powers, E. 
21,604 
14,628 


Speeds, V. 
23-02-.. 
21-21 .. 
15-91 .. on eee 
E_ _ .oose v. 

151-46 

Implying, log. E = 2-1803 + -0936 V. 


H.M.S. Roxburgh, 


Hence, log. 


Powers, E. 
21,857 
15,005 

Hence, log. :. 073 V. 
411-9 
Implying, log. E = 2-6143 + -073 V. 


Test H.M.S, Antrim. 


4-3345 4-1652 
2-1803 2-1803 


3-66: 


Log. E 91 
2-183 (Log. 151-46 


Log. G 


Log. ~ 2-1542 1-9849 .. 11-4838 
Lugs. do. = +8333 -2977 
Subtract, log. y = -2-9712 


i .- +1729 
| -2-9712 °. -2-9712 (Log. -0986) 


= 1.8621 ..  1-3265 
= 23-02 21-21 
* Test H.M.S. Roxburgh. 


4-3896 4-1762 
2-6148 2-6148 


log. V 1-2017 
v 15-91 QE.D. 


Leaves, 


3-6660 


Log. E 
. 2-6148 


Log. G 
E ” 
1g. — 1-7248 
BS ‘ 


(Log. 411-9) 


1-5614 1-05.2 
0217 


0m. 
| ~ 2.8638 


Loge. do. a eee 
Subtract, log. y = -2-8683 .. -2-8633 
log. V= 1-3734 1-3302 1-1584 

oe V = 23-63 21-54 14-4 Q.E D. 

I have to observe, the Antrim’s mean speed, by observation, was 
given as 21-33 n. miles, not 21-21 as in the foregoing calculation ; 
the other speeds show the true value must have been 21-21 to 
satisfy the condition of constancy of G and ¥, and it is curious to 


(Log. -073) 





Leaves, 


note the marked difference in the value of these in sister vessels, 
and the very serious differences in power for the same speeds in 
the two vessels, the result of this difference, as shown in the follow- 
ing calculation. i 
Thus, for Roxburgh, Log. E = 2-6148 + -073 V— 
Speeds, V = 28-68 21-54 14-4 
Logs. V = ]-8784 .. 1-8302 . 1-1584 
Log. -073 = -2-8683 .. -2-8688 .. —2-8633 
+2367 +1935 +0217 
1-7250 1-0518 
2-6148 2-6148 2-6148 
Log. E = 4-8398 .. 4-1762 8-6661 
Roxburgh, ..E= 21,870 . 1£,005 4,634 LH.P. 
Also for Antrim, Log. E = 2-1803 + -0936 V, and powers for the 
same speeds as Roxburgh— 
Logs. V 
Log. 0036 





073 V = +5614 


Add, 2-6148 = 


+» 11584 
. —2-9712 
+1296 
1-3480 
2-1803 
8-5:83 
8,375 I.H.P. 
Roxburgh 21,870 4,634 1.H.P. 
Differences 2,810 .. 220 1,259 LHP. 
That is to say, at speed 23-63 Roxburgh would require 2810 indi- 
cated horse-power less than Antrim ; and at speed 14-4 Roxburgh 
would require 1259 indicated horse-power more than Antrim. 
Dunblane, September 5th. Rospert MANSEL, 


1-3734 1-3302 


-2-9712 


6... 
-0936 V = 2-2120 
2-1808 = 2-1803 
4.3928 
24,680 


Add, 


Log. E 
Antrim, E= 
E _ 


CENTRIFUFAL PUMPS. 

Srr,— May I be allowed to offer av explanation on the point 
raised in Mr. Keay Pratt's letter in your issue of October 13th! In 
so doing I assume, for the sake of simplicity, a pump having radial 
vanes, and omit all considerationsas to form of pump ease, fric- 
tional losses, &c. 

There are two cases—the one in which a pump merely supports 
a column of water at a given height, and the other in which it 
delivers a given quantity of water at the same height. In either case, 
when the pump starts to work, it is obvious that there must be a 
flow of water through the pump disc, ceasing, in the first case, as 
soon as the bead exceeds by a very littie the head corresponding to 
the velocity of the pumpdisc. Further, the water flowing radially 
through the pump disc has imparted to it, on issuing from the disc, a 
circumferential velocity equal to the circumferential velocity of the 
disc. If C = circumferential velocity of disc and water, and 
R = radiai velocity of water through pump disc, it is clear that 
the resultant of these two velocities 
Vc? + Re), 
and this resultant equals the work done by the pump disc, 

Case 1.—Column of water 50ft. high statically supported. Let 
the radial velocity K when the pump commences to work be 10ft. 
per second, and let the speed of the pump disc C equal 55 -67ft. per 
second. Then the resultant of these two velocities will equal 
56-57ft , corresponding to a head of 50ft. Under these conditions 
the pump disc will support a coluinn of water 50ft. high, but will 
not deliver any water, as the resultant velocity is only equal to 
that due to the static head. 

Case 2 —Pump delivering at the rate of 10ft. per second through 
the pump disc against a head of 50ft. 

From Case 1 it will be seen that the resultant velocity in this 
case must be that due to the static head plus the delivery head. 
The velocity due to the static head of 50ft. equals 56-57ft. 
Therefore the resultant velocity 


= A/ { (56-57)? + (lOP | = 57-56ft., 


which corresponds to a head of 51-55ft. The pump in this case 
will either deliver at the rate of 10ft. per second through the pump 
dise against a head of 50ft., or will support a column of water 
against a head of 51-55ft. 

It will be seen that the difference in power required in Cases 1 
and 2 between the pump when — supporting a column of 
water and when delivering water is only about 3 per cent., being 
as 50: 51-55. In practice it would be somewhat more, owing to 
the frictional losses being greater when the pump is delivering 
water, 

To put it briefly, if, as in Case 2, the pump disc has a velocity 
sufficient to support a head of 51-55ft. and the head pumped 
against is only 50ft., there must be an overflow, which will 
be constant as long as the pump disc revolves at the same speed. 
Evidently very little extra power is required to produce this con- 
dition of affairs over what would be required to support a head of 
50ft., as in Case 1. 

There are other curious features in connection with centrifugal 
pumps, and if Mr, Pratt has not already seen it, I would refer 
him to one of the most valuable contributions to English engineer- 
ing literature, viz., Professor Unwin’s paper on ‘‘ Centrifugal 
Pumps,” published in the ‘‘ Proceedings” of the Institution of 
Civil Engineers, Vol. 53. An extract of this paper is to be 
found in the ‘‘ Encyclopedia Britannica,” but it does not, I think, 
deal with the features referred to, 

October 17th. . F. H, 8. 


THE DEMAND FOR ENGINEERS. 


e 

Sir,—The correspondence on this subject appears to be drifting 
from the original letter, i.c., the complaints of advertisers for 
assistants of the huge number of unsuitable applicants for their 
particular requirements, and, as one who has at different times 
applied unsuccessfully, I would t that advertisers should 
state clearly their requirements, with details of the actual duties, 
the name of the firm, or, at any rate, the district, and last, but not 
least, the salary they are willing to pay, for I am of opinion that 
this usually decides the engagement, and the remuneration offered 
for a ‘‘first-class” draughtsman with good practical experience, 
| &c. &c,, is generally at the rate of £2 or £2 10s. per week (sic). 
| Applicants would then know whether it is worth wasting their 
time—and incidentally that of the advertisers—su plying their 
‘life’s history” to unknown people, for it isa ‘‘ life's history” 
most advertisers ask for, often without the slightest acknowledg- 
ment by post, or collectively, by advertisement, 

And it is this fact that soon makes ‘‘ first-class” men stop 
applying for posts and supplying ‘‘life histories” to unknown 
people, and either wait for something to turn up, or start as an 
oil or sewing machine agent. 

And in your leader of the 20th, bearing on the acquisition of 
information necessary for a well trained engineer, you throw doubt 
on the statement of a draughtsman that employers prevent their 
draughtsmen obtaining any knowledge of costs and prices; but I 
can assure you, Sir, that I am acquainted with one large firm of 
world-wide reputation where this system is carried beyond mere 
prices, 

In this place a draughtsman is not allowed in the works without 
a written authorisation from the chief, and even in the dinner hour, 
when the man ‘‘ with his heart in his work” would, in his own 
time, endeavour to obtain information of the actual development 
of work, as you suggest, a labourer is posted in the different 
departments to warn any stray draughtsman ‘‘ off the course,” like 
a racecourse welsher. 

A draughtsman may be allowed to measure up and arrange for 
an installation, or he may have a new size of engine to design— 
in either case being made responsible for all details—yet he is 








never allowed to inspect or superintend the construction, erection, 


—=—=—=— 
or test, and any uest for an indicator card or r 
a complete installation is met with a peremptory ove ® test of 
OF course, if there is a failure or breakdown, the dray hts 
is informed in the well-known manner. Often a dravghtas, 
to estimate weights and quantities, but costs and prices het has 
allowed to obtain on any account ; and finally, when leaving _ 
firm’s employ, he is required to give up all note-books, Theo the 
facts, and the only possible way to obtain information as vad 
suggest, would require a complete X-ray apparatus, in additio °4 
keeping one’s eyes open. 0 to 
But I must admit all engineering firms are not run o thi 
system, but treat their draughtsmen and designers as, at an iis 
respectable creatures ; and no doubt it will prove, and pA 
is proving, as yousay, ‘‘anarrow-minded policy,” for even draugh 4 
men and technical students soon realise when it is a)! take p ol 
return, especially the more ambitious men, and they soon 4 
more congenial posts. week 
Notwithstanding firms of this type, after sixteen years’ experie 
in the works and office, | am certain there are plenty of ¢a; i 
experienced men, ready and able to take up responsible pout *, 
at a fair remuneration, who would apply for posts if they — 
with whom they were dealing ; but itis abilens they do not cane ts 
dabble too much in the present Box A” or * penny-in-th 
slot” system—as it is known among the younger and toad 
irresponsible members of the profession—by writing to unknown 
advertisers. A Mere Dra GHTSMAN 
October 24th. rie 


WHY ARE BOILER EXPLOSIONS VIOLENT, 


Str,—lIn your issue of Ostober Gth you have an article 

iolence of toiler explosions. About twenty years ago | on > 
effects of an explosion of a set of economisers of 256 pipes, (jy 
examining these pipes after the: explosion there was not fay 
to be found in any one of them, and the explosion was of 4 ye 
violent character and was not—like the Ss Lazare explosion. 
satisfactorily leared up. I remember asking the fireman if he had 
fired the boiler immediately pee, explosion, and lie said 
the fires had not been urged for the last twenty minutes, so that 
the pressure must have been falling at the time. | held the 
theory that the water in the pipes nearest the boiler flues had 
become spheroidal when the fires were last urged ; tlien, as the 
fires were allowed to cool down, the water left the <pheroidal 
state and came suddenly in contact with the heated pipes, wag 
instantly converted into steam and caused the explosion. 

Todmorden, October 6th. W. HLS, 


BELGIAN LOCOMOTIVES AT THE LIEGE EXHIBITION, 


Six,—Will you kindly permit me to rectify some particulars in 
the article ‘‘The Litge Exhibition—Locomotives and Rolling 
Stock, No, VII.,” THE ENGINEER, October 13th, 1905, page 358, 
col, 2, lines 6—8. The Belgian locomotives with the Smidt super. 
heater are fitted throughout with ordinary smooth tubes of 
45 mm. to 50mm. diameter and large superheater tubes of 118 mm. 
to 127 mm. diameter [Class 18 (4-4-0) has eighteen superheater 
tubes; Class 15 (4-4-2 tank locomotive), fifteen tubes; Claas 32 
(0-3-0), eighteen ; Class 35 (4-6-0), twenty-one; and the No, 3303, 
Class 19, twenty-five pr Kegel tubes]. The locomotives with 
Cockerill superheater (Class 19 and 19 bis) are fitted with super. 
heater tubes of 100 to 107 diameter. An electric light generator 
is only fitted upon the two Class 18 locomotives Nos. 2677 and 
3191. The former is running daily two express trains between 
Verviers and Brussels, while the other is exhibited at Litge. 

Karlsruhe, October 18th, A. WEINLIG, Engineer, 


EXPANSION OF WET STEAM. 


Sin,—Referring to my article on the ‘‘Expansion of Wet 
Steam,” in your last issue, will you allow me to add the following 
value of 1/a, the index for adiabatic expansion from initially dry 
steam at any pressure p;. 1/a is nearly constant for all initial 

ressures and all ratios of expansion. Its small variation with 
initial pressure p, and final pressure p is very closely given by— 


la = -895 - -001 vp, - -01 4/2 
hi 


This value can easily be found mentally for any special case with 

amply sufficient accuracy, as the two 4/ terms are very small, 
On the 13th line of the first column of page 379, there occurs a 

misprint of r}? instead of +*, Rankine gave the index *’ ,;; but 

the more accurate value commonly found in recent books is 1-065, 

the reciprocal of which is -94, Ropert H, Situ. 
October 21st, 


S1r,—Professor Smith would greatly add to the value of his fine 
paper in last week’s ENGINEER if he would give a practical 
example of the application of his formula to an actual diagram. 

It occurs to me that it might be possible to supply horn or trans- 
parent xylonite sheets with curves engraved on them suitable for 
various pressures and rates of expansion. These could be laid down 
on the actual diagram, and would show at a glance what was going 
on in the cylinder. Minute accuracy would not be necessary. The 
diagram sheets could be carried ia the indicator box. : 

Storey’s Gate, October 23rd. M, I. Mrcu. E. 








Tue TRAMWAYS AND LicuT RatLways AssociaTion.—On Tues- 
day, October 31st, at 1.23 p.m., members will leave Liverpool- 
street Station on a visit to the Brimsdown power station and to 
the tramway and light railway system of the Metropolitan Electric 
Tramways, Limited. 

Tue Tramways AND Ligut RaiLways AssociatTion.—Ao 
interesting lecture was delivered on Wednesday, the 25th inst., at 
the Society of Arts rooms, by Mr. Thomas W. How, C.E, F. R.G.S. 
member of the Council, on “ Roller Bearings,” with special reference 
to their application to tramway and railway rolling stock, and 
other forms of motion. Mr. A. L. C. Fell, M.I.E.E., chief otticer, 
L.C.C. tramways, member of the Council, was in the chair. he 
author, after describing the technical requirements of a satisfactory 
roller bearing as applied to heavy loads, gave some interesting and 
detailed examples of the successful application of roller bearings 
as the result of recent and independent tests, and showed that a 
Wolverhampton and Croydon, where tests for savings in current 
consumption have been exhaustively made, at least 15 per cent, of 
electrical current was saved, equal to £37 14s. per car per annum. 
He also gave the results of the latest test trials made regarding 
savings in coal consumption on the train now running in regular 
suburban service on the London, Brighton, and South Coast Rail- 
way, which showed that an economy of 15 per cent. was obtained, 
calculated on the draw-bar pull of the seven bogie coaches ; this 
being equivalent to an annual saving of £85 per train per annum. 
Other favourable examples were given, and the author claimed 
that extended experience had now amply proved that the efficiency 
and darability of roller bearings, when constructed upon proper 
principles, were now fully assured, whether they were applied © 
railway or tramway rolling stock, or to other fixed or movab e 
machinery ; and that their adoption was a necessity in all cases 
where cheap power was required, or where existi wer mations 
or rotary machinery were working up to their full limit and hai 





not room for expansion. The lecture was fully illustrated by 
lantern slides, and was followed by a good discussion. 
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A NEW STEAM TURBINE. 


Ove of the latest of the numerous new designs of steam 
turbines is that shown in the accompanying illustrations, 
which is being introduced by the Warren Electric Company, 
of America. This has already been applied to some turbo- 
generator units of 750 and 1000 kilowatts. Above isshown one 
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Fiz. 1—-DIAGRAM OF STEAM EXPANSION 





of these machines at the workshops. The principle is that 


of expanding steam in the nozzle and fixed guide wheels, | 
transforming the energy due to pressure into high velocity. | 


In the diagram, Fig. 1, the steam is expanded in the nozzle 
to give a certain velocity, and then drives the turbine wheels 
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chamber or inner steam chest, which is connected with the 
main steam chest by a series of valves arranged in a circle. 
In the larger machines, however, each valve opens into a 
pocket from which two nozzles diverge. These nozzles are 
at an angle of 20 deg. with the face of the wheel. The 
operation will be understood from an inspection of the 
sectional drawing in Fig. 2. This shows the steam chest— 
which extends around the head of the turbine—with one of 
the puppet valves, and the pocket A from which the nozzles 
extend. The wheels ara shown at BB, and CC are the 
guides. A large cam wheel D has lugs on cams projecting 
from its face and engaging the lower arm of the rocking 
lever E, the upper arm of which is attached to the valve 
stem. There is a lug for each valve, and they are so arranged 
that only one valve is operated at a time. A ball governor 
drives a small pinion which gears with the rim of the cam 
wheel, shifting it so as to open and close more or less of the 
valves according to the load. This avoids ali throttling, as 
those valves which are open always take steam at full 
pressure. 

For single-flow turbines a special end-thrust bearing is 
used ; but the company also builds a double-flow turbine, in 
which steam is admitted at both ends and flows to the 
middle, where it is discharged. With this arrangement no 
special thrust bearing is required. An oil circulation 
through the bearings is maintained by a pump, and the oil 
traverses a cooling pipe in a water chamber before reaching 
the bearings. It is the intention of the builders to put on 
the market a pumping machine consisting of a special centri- 
fugal pump directly connected to a Warren steam turbine. 
The units are to be of 300 to 4500 horse-power, with capacities 
of five million to 30 million gallons per twenty-four hours. 








CONCRETE WHARF AT TAMPICO, MEXICO. 





THE port of Tampico has the largest volume of traffic of 
| any port in Mexico, and one of its features is a large pier or 
| wharf built in 1902 by the late Mr. A. J. Tullock, an 

American engineer. The pier 
consists of rows of steel cylinders 
supporting transverse plate gir- 
ders, on which are lines of rolled 
joists with concrete arches between 
them. The cylinders have piles 
driven inside them, and are filled 
with concrete. The entire pier or 
wharf is 2600ft. long. The main 
portion is 1200ft. long and 75ft. 
wide, with a steel shed roof 990ft. 
long and 54ft. wide. At each end 
is a lateral wharf 700ft. by 50ft., 
the floors of these are 3ft. lower 
than that of the main wharf—to 
accommodate smaller vessels— 
and are connected with the latter 
by gradients of lin 25. All parts 
are designed to carry a minimum 
live load of 8001b. per square foot ; 
& the dead load is 200 1b. per square 
foot, on a width of 50ft. along 
the front of the wharf, while 
elsewhere it is 150 lb. A stan- 
dard gauge railway line runs the 
entire length, with sidings on the 
lateral wharves connected with 
the shore by trestles of creosoted 
timber. The rear portion of the 








Fig. 2—STEAM CHEST 


alternating with the fixed guides, in which latter it is succes- 
sively expanded sufficiently to maintain the average velocity 
at the nozzle. The number of wheels and the ratio of 
expansion in the nozzle depend upon the steam pressure, the 
vacuum, and the degree of superheat in the steam. 

The rotating wheels are steel discs, with dovetailed recesses 
to receive the drop-forged blades ; these blades are smaller on 
the Successive discs as they recede from the nozzle, so as to 
vrovide the greater flow area necessary for expansion. In 
the smaller machines the nozzles connect with an annular 








main wharf is 4ft. 5in. lower than 
the main portion for a width of 
25ft., and has two lines of rail- 
way. The lines are designed to 
carry ten-wheeled goods engines 
with 88 tons on eight driving 
wheels, and a total weight of 139 tons, including tender. 

The main wharf has sixty-one rows of steel cylinders, four 
cylinders in each row. They are of open-hearth medium 
steel, as this resists the action of salt water better than 
Bessemer steel. The rows are spaced 20ft. between centres, 
and the cylinders of each row are spaced 23ft. 6in., 23ft. 6in., 
and 19ft. between centres. The cylinders are of gin. plates 
for 15ft. or 20ft. from the top, and then of in. plates. The 
plate rings are 5ft. high, with butt joists. Those at the 
front of the wharf are 6ft, diameter and 55ft, long; the second 








row, 6ft, Gin. diameter and 55ft. long; the third row, 6ft. 
diameter and 40ft. long; and the fourth or rear row, 5ft. 
diameter and 21ft. long. . Creosoted yellow pine piles extend 
15ft. to 34ft. below the cylinders, while their tops are 27ft. to 
10ft. inside the cylinders, being embedded in the concrete 
filling, which is composed of 1 part Portland cement, 2 parts 
sand, and four parts small stone. The two front rows of 
cylinders are braced transversely by steel cross frames, 6ft. 
deep, riveted between them. In the top of the concrete 
filling is embedded a cast iron bearing plate for the transverse 
girders, 

Each of these transverse girders, owing to the great shear, 
and necessarily shallow depth, is composed of two single-web 
girders connected by diaphragms, the interior space being 
filled with concrete. The longitudinal girders are 1din. 
rolled joists, except that 24in. jcists support the posts of the 
shed roof, and those under the railway rails are each of plate 
girder construction, 38in. deep, with jin. webs and four- 
flange angles Gin. by 4in. A box girder 42in. wide and 27in. 
deep runs along the face of the wharf; it is filled with con- 
crete, and has a front web 57in., carrying the timber waling 
pieces 12in. by 12in. The timbers and box girders are 
designed to take the wear and shock, and also to resist the 
lateral pressure of vessels during high winds. Longitudinal 
plate girders are also placed at the rear of the wharf, and at 
the line of change in the floor level. 

Arches of corrugated iron were sprung between the longi- 
tudinal joists and girders, to act as forms for the concrete 
filling. The concrete is 10in. thick at the crowns of the 
arches, and is composed of 1 part cement to 3 parts sand and 
5 parts stone, but lin. of mortar 1 to 1 is used at top and 
bottom. Wooden nailing strips are embedded in the concrete, 
6ft. apart, to which the floor planks, 4in. thick, are secured 
by 8in. screws. The railway rails are bolted to longi- 
tudinals, 5in. by 12in., the bolts going through to the top 
flanges of the steel girders. Expansion joints are made in 
all longitudinal girders at 60ft. intervals, a 2in. opening being 
left in the concrete floor and filled with asphalt. The shed 
roof is carried by transverse steel trusses on two rows of steel 
columns 36ft. apart transversely and 18ft. apart longi- 
tudinally. The trusses extend 9ft. beyond the columns, their 
total length being 55ft. 

The lateral wharves have each three longitudinal rows of 
steel cylinders 6ft. diameter, spaced 19ft. 3in. apart trans- 
versely and 20ft. apart longitudinally. These have piles 
driven below them and embedded in the concrete filling. 
The transverse girders consist each of three 24in. rolled 
joists, and the longitudinal beams are 18in. joists framed 
against the webs of the others, instead of resting upon them. 
The beams carrying the railway rails are 24in. joists. 

In construction, the piles of the old wharf—destroyed by 
fire—were used to support two travelling frames, each of 
which was equipped with two winding engines and three 
derricks, s> that three cylinders could be sunk at once. Two 
or three rings were riveted together on a barge, set in position 
by the derrick, and then forced down by pull jacks, assisted 
when necessary by light blows with the 1500 lb. tup of a pile 
driver. The material inside the cylinders was removed by 
grab buckets. The short cylinders of the inner row were 
sunk by the plenum-pneumatic process, to prevent any move- 
ment of the subsoil under the Custom House, and also on 
account of the stone rip-rip protecting the foundations. 
After the cylinders were sunk to position, ten or twelve creo- 
soted piles, 45ft. long, were driven in each by aswivelling pile 
driver with Warrington steam pile hammer. 

Following the platforms -which carried the derricks was a 
travelling platform for making and depositing the concrete. 
After the excavation, sand had worked up into the cylinders 
for a depth of 4ft. or 5ft. This was pumped out by asyphon, 
and the bottom then covered with cement mortar, which was 
allowed to set to form aseal. The concrete filling was then 
deposited. The steel shed was erected by means of a 
travelling derrick, and riveted up by pneumatic hammers, 
After this, the concrete floor was putin. At first the cylinders 
were coated with hot asphalt applied to the heated metal, 
but this proved a failure, disintegrating under the action of 
salt water and shell fish. A special metal paint was then 
used, but in the lateral wharves the upper rings of the 
cylinders were galvanised above low-water line. 

The river along the face of the wharf was dredged to a 
depth sufficient for steamers of 25ft. draught by four derricks, 
two travelling along the wharf and two on barges. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made at the Ad- 
miralty :— 

Engineer Captain.—R. B. Priston, to the Empress of India, 
additional, on staff of Rear-Admiral. 

Engineer Commanders.—J.G. L. Baker, to the Montagu, and 
A, J. Johns, to the Empress of India, both on recommissioning ; 
E. G. Guyatt, to the Victory, for the Lord Nelson. 

Engineer Lieutenants.—J. L. Kimber, to the Empress of India, 
additional, on staff of Rear-Admiral ; G. W. Jones, to the Empress 
of India ; P. C. W. Howe, to the Montagu; H. W. Irish, to the 
Spartiate ; A. T. H. Stone, to the Spanker ; and H. A. Brown, to 
the Racer, for Osborne College, temporary ; J. W. Milner, to the 
President, as engineer overseer ; H. M. Attwool, to the Centurion. 

Engineer Sub-lieutenants.—B. W. Knott, A. H. Tilt, and 
G. J. B. Barry, to the Montagu. 











GLascow TEcHNICAL COLLEGE ScrENTIFIC SocreTy.—The open- 
ing meeting of the fourteenth session of this body was.held in the 
new building of the College, George-street, Glasgow, on Saturday 
evening, the 21st inst., when an introductory address was 
delivered by Dr. Henry Dyer, on ‘‘ The Training and Work of 
Engineers in Some of their Wider Aspects,” and in the course of it 
he sketched the main points in the history of - Anderson’s 
College—which dates from 1796—and of the other institu- 
tions which formed the Glasgow and West of Scotland Tech- 
nical College. He indicated the developments which had 
taken place in the training of engineers during the long 
period since the foundation of the College, and he drew on 
his experience in Japan to illustrate the features which he con- 
sidered essential in engineering education, and the application of 
which had been so successful in Japan. The work done in educa- 
tional establishments should not be confined to the getting up of 
information for examination purposes—theory should be combined 
with practice, and students should be encouraged to find out 
things for themselves. He discussed the best methods of 
practical training, and insisted upon the necessity for students 
coming into touch with practical work at as early a period of their 
course as possible. If Britain was to hold her own among the 
nations of the world she would have to give her engineers such an 
education as would not only fit them to perform their daily work 
in a thoroughly efficient manner, but also give them a wide 
outlook on all the conditions which affect that work, even 
indirectly, 
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AUTOMATIC FIRE DETECTOR. 


A NEW automatic fire-detecting apparatus, called the 
‘* Pyrophone,” has lately been introduced by the Pyrophone 
Company, of 52, Queen Victoria-street, London, EC. The 
apparatus works on the closed circuit principle, and the 
mechanism has been arranged with the idea that no false 
fire call should be given even if the circuit be interrupted by 
mechanical means. In the recording or indicating portion of 
this instrument there are four call discs. These work very 
much in the same way as electric bell indicators. Should 
anything go wrong with the batteries, or in the circuit, a 
‘*trouble’’ call will begiven. Should the temperature become 
dangerous, then a danger disc will drop, and if the tempera- 
ture continues to rise, the fire alarm disc will appear. A 
detector is placed in each room, and it is said to-be sufficient 
to protect an area of 100 square yards. The essential 
features of the apparatus comprise an indicator and detector. 
The latter consists of two parts, one for calling attention to 
sudden outbursts of fire, the other for giving warning of 
smouldering fires. The first is called the differential part, 
and the other the fixed part. The differential part is shown 
in Fig. 1. It consists of a closed glass U tube which is about 














half full of mercury, and on the top of the mercury in each 
branch rests a small quantity of volatile liquid. A piece of 
insulating material is placed over one branch of the tube. 
Two platinum wires, A and B, penetrate one arm of the tube, 
and one wire C penetrates the other arm. These are suitably 
connected to the terminals of the indicator board and the 
batteries. When the system is inoperation, a current is con- 
tinually passing through the two platinum wires through the 
mercury and along the third wire ©. Supposing a 
fire to break out and cause the temperature to rise quickly, 
then the volatile liquid in the insulated part evaporates and 
expands, and the pressure forces the mercury below the top 
wire A. This causes a resistance to be put in the circuit and 


the danger disc to drop. Should the temperature continue 
to rise quickly, the pressure in the uninsulated arm will 
increase, and the mercury will be forced below the second 
platinum wire B. The circuit will then be completely 
broken, and the fire signal will be given. During this time 
the volatile liquid in the insulated arm wiil not have 
evaporated, and consequently there will be no opposing 
pressure to the movement of the mercury. On the other 
hand, this differential part of the apparatus is not affected by 
any gradual rise of temperature, because the heat will in 
tim?2 penetrate the insulation. Consequently it is necessary 
to provide another device which will detect smouldering 














fires. This part, which has already been referred to as the 
fixed detector, consists of a glass U tube containing mercury 
and a volatile liquid. But in this case the volatile liquid is 
only contained in one of the branches, 

The arrangement of the wires 1, 2 and 3, in Fig. 2, 
through which an electric current is normally passing, as in 
the differential detector, is slightly different to that just 
described. Moreover, the mercury is arranged to fill the 
branch into which the two wires are fixed, saving for a very 
small portion at the top, which is filled with volatile liquid. 
In the other branch of the U tube the mercury only rises a 
little way, and the top of the tube is open to the atmosphere 
through a constricted opening. Therise of temperature due 
to smouldering fires is slow, but when the temperature 
reaches a certain point—which can be decided upon before- 





hand—the small quantity of liquid on the top of the mercury 
suddenly expands, forcing the latter away from the top wire. 
This, as before, gives the danger call, and when the mercury 
passes below the second wire, due toa further increase of 
temperature and consequent expansion and evaporation of 
the volatile liquid, the ‘‘fire’’ call is given. The two 
detectors are neatly mounted on a porcelain base, and they 
are protected by a brass screen. They take up little space, 
the case only occupying 44in. by 3in. over all. The indicator 
board is illustrated in Fig. 3. There are four call discs, and 
in order not to cause confusion only two bells are used. The 
‘trouble,”’ ‘‘earth,’’ and ‘‘danger’’ discs cause the same 
bell to ring when they drop, while the ‘‘fire’’ disc is pro- 
vided with a separate bell. Should the circuit be broken it 
may be supposed that all the discs will drop, but this is not 
so, because a local circuit is so arranged that the ‘‘fire’’ and 
‘‘danger’’ discs cannot drop simultaneously, but in this 
case the ‘‘ trouble’’ disc will fall. The ‘‘ fire ’’ disc will only 
drop after the ‘‘danger’’ disc has done so. By this means 
it is claimed that it is absolutely impossible to get a false 
fire call. The makers further claim the following advan- 
tages for their apparatus :—(1) That a fire is detected in its 
earliest stage. (2) That the apparatus is self-testing. Any 
fault in the system must give a distinct ‘‘trouble’’ call, 
because the apparatus works on a closed circuit system. 
(3) That a ‘“‘danger’’ call in every instance precedes a 
‘‘fire’’ call. The apparatus takes up little space, and there 
does not appear to be any unnecessary complications. 

In order to prevent any inconvenience that may arise 
through the detector being tampered with, the detector cover 
is so arranged that when it is removed the current is broken, 
and a ‘‘trouble’’ call is given. It is thus impossible to 
obtain a false ‘‘ fire call’’ by discc nnecting the terminals of 
the differential detector. It is also possible, by means of a 
switch, to short-circuit the relay for the danger call, thus 
bringing down the fire call immediately the danger call is 
given. This, it is claimed, will be found useful at night 
time, when there is nobody in the building in which the 
system is installed. 








THE MANUFACTURE OF CARTRIDGE CASES 
FOR QUICK-FIRING GUNS.* 
By Colonel LEANDRO CUBILLO, of Trubia, Spain, 

and the Late Mr. ARCHIBALD P, HEAD, Member, of London. 

TuE development of the quick-firing gun has at once necessitated, 
and been rendered possible, by improvements in ammunition with 
a view to quick loading. Quick-firing guns differ from ordinary 
guns in having the propelling charge and the means of ignition 
contained in a metal case. The projectile may or may not be 
attached to the case, forming a complete cartridge, as this depends 
on the size of the gun. In ordinary guns the projectile, the pro- 
pelling charge, and the primer or means of ignition, are all 
separate, the charge being usually contained ina combustible silk 
cloth or serge case. The advantages which metal cases present as 
compared with combustible cases are :—(1) They are quicker in 
loading, since the primer forms an integral part. (2) The same 
reason reduces the probability of a miss-fire. (3) The sponging 
out of the gun, to avoid the possibility of the burning remnant of 
a combustible case prematurely igniting the next charge, is 
avoided. (4) The expansion of a brass case under fire enables it 
to act as agas check, rendering the use of an obturator 
unnecessary. 

Simultaneous loading with ‘‘fixed” ammunition, in which the 

projectile is attached to the cartridge case, is practised with quick- 
firing guns up to about 3in. diameter, above which size complete 
cartridges would be too unwieldy. Between 3in. and 6in., there- 
fore, separate loading is the rule, with the projectile separate 
from metallic cartridge case. Above 6in. the gun ceases to be 
called quick-firing, and combustible cases with separate loading 
are mt Separate loading for larger quick-firing guns is desir- 
able, not only because of the excessive weight of a complete 
cartridge, but also because of the danger of storing loaded and fused 
shell in the same magazine with ioaded cases. With separate 
loading, the projectile may be placed near the gun at leisure, the 
cartridge cases not being taken from store until the last moment. 
Such different conditions govern the storage, transport, and use 
of projectiles and of cartridge cases that it is undesirable to attach 
them — 
The object of this paper is to describe the new plant recently 
completed at the Royal Spanish Arsenal at Trubia, near Oviedo, 
Spain, for the manufacture of brass cartridge cases from 3in. to 
6in. diameter inclusive, the machinery for which was acquired in 
1900 under the direction of the first-named author, and to the 
designs and under inspection of the second-named author. 
Cartridge cases for quick-firing guns are universally made of brass, 
this material having been found to possess the qualities best suited 
for this exacting service. Some detailed considerations of the 
history and mechanical properties of brass will, therefore, not be 
out of place. 

Of all the numerous alloys, that of copper and zinc, commonly 
called brass, ranks as one of the most important. At one period the 
generic name of bronze was given to this alloy as well as to that of 
copper and tin, to which it is now applied. The twoalloys, copper- 
tin and copper-zine, are each characterised by well defined proper- 
ties, and each should retain its proper name of brass and bronze 
respectively. Brass was known tothe Greeks and Romans, although 
they were unacquainted with zinc in its pure state, and in the 
manufacture of brass they only used the compounds of zinc. The 
ancients used bronze and brass in the manufacture of coins, 
arms, tools, works of art, and ornaments. Professor Thurston, an 
authority on bronze and brass, says that the latter alloy may be 
rendered hard or soft, brittle or ductile, strong or weak, elastic, 
inelastic, dull or as lustrous as a mirror, friable or almost as ductile 
as lead, merely by varying the proportion of the two constituents. 
No other metal or alloy, not even excepting iron, presents such 
widely-varying qualities or so great a field of application. Com- 
mercial brass consists’ of two parts of copper and one of zinc, 
and is used, with certain exceptions, in all countries for cartridge 
cases, not only for rifles, but for quick-firing guns. The exact 
composition is 67 per cent. of copper and 33 per cent. of zinc, with 
a margin of 5 per cent. above or below for either metal. The 
French artillery department, which is noted for the care with which 
its specifications for cartridge-case metal are drawn up, not only 
— the above-named proportion and variation, but requires that 
the constituent metals shall of accepted brands, and of known 
origin, the sources of supply of copper being limited to the follow- 
ing :—‘‘Calumet and Hecla,” ‘‘Tamerack,” ‘‘ Ovscila,” Atlanta,” 
‘“* Franklin,” ‘‘ Quincy,” ‘‘ Wallaroo,” and that manufactured by 
electrolytic deposition. The brands of zine specified are :— 
‘Vieille Montagne,” known as ‘‘Extra Pure Fonte d’Art,” 
‘*Oeschger Mesdach,” ‘‘O.M. Art Zinc,” and that by = Royal 
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perfectly definite chemical compound. This is ans : 
affirmative by Commander Pralon, who bases his dpinion al e 
chemical analysis. The researches of Calvert, Johnson Math - 
and Muspratt, have left the problem unsolved. Calvert and J essen, 
maintain that some metallic alloys, especially those of copper ohneon 
are true chemical compounds, but Setlonss holds that th ti, 
solidified solutions, It is probable that metallic alloys are“ 
true chemical compounds, but solid solutions of one oan Rot 
another, or in several. In order that two bodies shali p= ™ 
new one, it is an essential condition, first, that they combine ® 
fixed ratio, and, secondly, that the original characters of me 
elementary substances be lost in those of the compound A the 
pound cannot be separated by mechanical, but only by chemiasi 
agency. Metals which form alloys do not, as a matter of feet a 
in a definite ratio. This constitutes the chief evidence that — 
are not true hel compennds, since the loss of original ch, st 
teristics and assumption of others does not always occur in in 
Thus the mechanical properties of alloys differ only in degves fe 
those of the elements composing them. Metallic alloys have - 
happily compared with such substances as crystals or obsidi “9 
termed solid solutions, on account of their similarity to true oly 
tions. Liquid solutions possess the characteristics that the pain 
ponent elements cannot be detected by the microscope, and _ 
they are mixed in indefinite proportions, » anal thas 

Dr. H. Gautier states that the alloys are crystalline substan 
which may generally, although not always, be verified bya — 
scopic examination of the fracture. This view is confi rmed b ‘thy 
fact that they exhibit one of the characteristic propertive ¢f 
crystalline substances, viz., sudden solidification accompanied \ 
the abstraction of latent heat. From the fact that the allo 8 
crystalline, it results that the action of heat thereon is con 
as on crystalline mixtures, mixtures obtained by fusion poe 
ordinary solutions. The examination of the physical properties 
of alloys, such as ductivity or melting point, may indicate 
their composition. At Trubia Arsenal, the behaviour duriy 
cooling of an alloy of 67 per cent. of copper and 33 per cent, of 
zine, being that from which cartridge cases are manufactured, } 
been determined with great accuracy. The instrument used = 
Le Chatelier’s thermo-electric pyrometer, which was carefully 
calibrated experimentally, taking as fixed points the melting ren 
oo of copper 1080 deg. Cent. (1976 deg. Fah.), of aluminium 

54 deg. Cent. (1209 Fah.), and of lead 332 deg. Cent. (629 q 
Fah.). A weight of 300 grammes of brass was melted in a ron. 
precautions being observed to ensure slow cooling, and to ensure 
that the temperature of the melted mixture did not rise to more 
than 50 or 60 deg. above the melting point, in order that the 
quantity of zinc volatilised should be as small as possible, 

In Fig. 1, A shows the resulting cooling curve, in which the 
abscisse represent time, and the ordinates temperature, Ap 
examination of this shows that there is only one critical point, 
corresponding to the point of solidification of the metal, where the 








temperature remains practically constant, w:th a variation of only 
2 deg. Cent., for 150 seconds. Cooling is then resumed, becoming 
slower as the temperature falls. This critical point corresponds 
to the evolution of the latent heat absorbed during the reverse 
process of melting. The fact that no other critical point occurs 
indicates that in this alloy neither of the two metals is present in 
excess, No rise of temperature occurs which might be caused by 
allotropic change. ‘The alloy of 67 per cent. of copper and 33 per 
cent. of zine is therefore a eutectic alloy. Sir W iliiam Roberts- 
Austen, in his comments upon the researches of M. Charpy on 
alloys of copper and zinc, states that in a mixture of less than 30 
per cent, of zinc there exists only one point of solidification some- 
what higher than that of pure zinc. In a former investigation of 
the cooling curve at Trubia, starting from a temperature 
lower than the melting point, another critical point was found 
approximately coinciding with that of the melting point of zinc, 
but on repeating the experiment several times it failed to reappear. 
The alloy of 67 per cent. of copper and 33 per cent. of zinc has a 
melting point of 930 deg. Cent. (1706 Fah.), which agrees with 
that obtained by M. Charpy, and also with that found empirically 
by Mr. Mallet. In order to verify the statement by Roberts- 
Austen, the cooling curve of an alloy of 80 per cent. of copper and 
20 per cent. of zinc was determined, as shown by the curve B in 
Fig. 1. To verify the melting point of the two metals, they were 
meited separately and then mixed. From the curve it is clear 
that the mixture has only one point of solidification at 990 deg. 
Cent,, from which it appears that this is also a eutectic alloy. 

Matthiessen divided the metals constituting alloys into two 
classes :—(a) Those which impart to the alloys their physical 
properties in proportion to their presence in the alloy ; (/) those 
which do not. 

The metals of the first class are lead, tin, zinc, and cadmium, 
the remainder being probably in the second category. The 
physical properties may be divided into three classes :—(1) Those 
which are exhibited by the alloy in proportion to the presence 
therein of the respective metals; (2) those which are not so 
exhibited ; (3) those which sometimes are and cometimes are not 
so exhibited, d 

The physical properties typical of the first category are density, 
specific heat, and coefficient of expansion. Those typical of the 
second category are the melting point and the crystalline form, 
while those typical of the third category are the thermal and 
electric conductivity, the ring, the tenacity, and the elasticity. 
To the manufacturer. of metallic cartridge cases, the tensile and 
compressive strength of brass is the most important property to 
enable it to sustain the stress of general permanent deformation 
without exceeding the breaking stress. 

The copper-zine alloy, containing 67 per cent. of copper and 
33 per cent. of zinc, of which cartridge cases are made, and which 
is also employed very widely for other purposes, possesses re- 
markable mechanical properties, Among those are high tensile 
strength and large percentage of elongation when annealed. 
Metallic cartridge cases, however, cannot retain their annealed 
condition because they require a certain amount of hardness to 
enable them to withstand, without permanent deformation, the 
enormous stresses to which they are subjected at the moment of 
firing. Tensile strength and ductility are physical properties cf 
zine and copper which are imparted to the alloy in a much higher 
degree than that cg by the component metals, For example, 
annealed copper has a tensile strength of about 13 tons per square 
inch and an elongation of 45 per cent., whilst zinc has a tensile 
strength of 1-336 tons per square inch. But the alloy of 67 per 
cent. of copper and 33 per cent. of zinc has a tensile strength in 
the a led state of 194 tons per square inch, an elongation of 





Asturian Company of Spain, known as the ‘ R. C. A. 
Subject to certain limitations, the use of scrap brass is also 
allowed. 

Commander Pralon, of the French Artillery, who has had great 
experience in the manufacture of cartridge cases, published at 
Bourges, in 1892, the result of a remarkable research, dealing with 
the mechanical properties of brass for cartridge cases, as ascertained 
by some 158,000 tensile tests carried out under his supervision, A 
question which has not yet been satisfactorily settled is whether, 
generally speaking, the alloys of copes and zinc, and in particular 
that of 67 per cent. of copper and 33 per cent. of zinc, form a 


*The Institution of Mechanical Engineers, 








68-9 per cent. and a contraction of area of 29-4 per cent. (See 
curve A in Fig. 2.) The stress strain diagrams published by 
M. Charpy, for various compositions of brass, indicate that the 
alloy containing 67 per cent. of copper and 33 per cent. of 
zinc possesses the greatest tenacity and ductility, and requires 
in the annealed state a greater expenditure of work for its 
rupture. The elastic limit is only 23-8 per cent. of the 
breaking stress, and is reached without appreciable deformation, 
this being characteristic of annealed metals, but more pronounce 

in the case of this metal than in other metals with the same 
ultimate strength, such as wrought iron, Professor le Chatelier 
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defines the perfectly annealed metal as that of which the elastic 
limit is 42r0, OF in other words, as that in which the metal is 
completely plastic, and in which any force, however smal!, would 
cause permanent deformation. Such bodies do not exist in nature 
any more than their antitheses, the perfectly clastic bodies. In 
the authors’ opinion, the state of perfect annealing may be defined 
as that corresponding to the highest degree of ductility which it 
is ible for the metal to acquire with the lowest tensile 
strength. illeable metals, such as iron and copper, are usually 
worked hot, but brass, on account of its extraordinary ductility, 
of undergoing in the cold state great deformation with 


i ble : : 
i eexpenditure of comparative little force. The working of 
metals under these conditions, however, tends to produce hard- 


ness and brittleness. If the elastic limit is exceeded, as is 
essential, the substance acquires a new and higher limit of 
elasticity, the measure of which is the force which has causec the 
permanent deformation. By successive deformations it is possible 
for the elastic limit to approach the breaking stress. Test bars 
cut from metal drawn into cartridge cases exbibit a much 
higher tensile strength than annealed metal, and if the deforma- 
tions have been excessive, the tensile strength may be more than 
doubled. ‘The percentage of elongation is diminished to a 
remarkable degree, falling to 2 per cent. when the tensile strength 
js double that of the annealed metal. This may be explained by 

rding the stresses to which the metal is subjected during 
drawing as combined tensile stress and lateral compression. Curves 
B, and B,, Fig. 2, show stress-strain diagrams of brass in an 
incomplete state of brittleness, the elastic limit differing little 
from the tensile strength, which is 39 per cent. greater than in the 
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annealed state, while the elongation is only 29-6 per cent. of that 
of the annealed metal, A state of perfect brittleness would be 
that in which the elastic limit coincides with the tensile strength : 
there would be no ——— elongation, and the body would 
therefore be a perfectly elastic one. M, le Chatelier has found that 
pure métals, when at a maximum degree of brittleness, have tensile 
strength approximately double that of the perfectly annealed 
metal, This law was arrived at from experiments in wire drawing. 
When the wire attained double the original strength it was found 
useless to draw it through the plate again, as the strength could 
not be further increased. 

Before describing the manufacture of cartridge cases, reference 
may be made to the method of annealing, an operation of the 
highest importance, and which requires to be repeated many times 
throughout the process. The manufacture of cartridge cases con- 
sists of a series of cold drawings which impart brittleness, the 
more pronounced the greater the deformation. The ductility 
must be restored after each drawing by heat treatment carried out 
between certain limits of temperature, and followed by either a 
sudden or slow cooling. Experiments have been carried out by 
MM. Charpy and Pralon, which have been confirmed by other 
results at ‘l'rubia, and which show that such limits of temperature 
vary very widely, the low limit being lower the greater the degree 
of brittleness of the metal. The high limit is not far removed 
from the melting point, and is determined by whether it is desired 
to diminish the ultimate strength only of the metal, or the elonga- 
tion also, At the temperature required for the latter, the metal 
begins to become burnt, M. Pralon being of the opinion that car- 
tridge case brass begins to be burnt at 600 deg. Cent. (1112 deg. 
Fab.), but neither the experiments of M. Charpy nor those at 
Trubia bear out this opinion. M. Charpy states that the metal 
may be annealed at a temperature of 7U0 deg. Cent. to 730 dog. 
Cent. (1292 deg. Fah. to 1346 deg. Fah.), and at Trubia blanks 
have been annealed with good results between 570 deg. Cent. and 
740 deg. Cent. (1058 deg. Fah. and 1364 deg. Fah.), according to 
the thickness of the pieces. The most suitable temperature is 
620 deg. Cant. to 650 deg. Cant. (1118 deg. Fah. to 1202 deg. Fah.). 
Oo reaching the required temperature, the metal niay be cooled 
either suddenly or slowly, since the speed of cooling does not 
affect its physical qualities, as has been verified not only by tensile 
tests, but also in the working of the process, 

M. le Chatelier draws attention to “spontaneous annealing,” 
which can be effected by leaving a piece of metal which has been 
rendered brittle by mechanical treatment to itself at ordinary 
temperatures, when it will be found to have annealed itself slow] 
by the action of time, with consequent reduction in tensile cena 
and increase in elongation. This appears to be the most satis- 
factory explanation of the phenomenon that simple metals are 
capable of an indefinite amount of deformation. The degree of 
brittleness becomes constant after a certain amount of deforma- 
tion, due to the fact that every increase of brittlenegs produced by 
new deformation is neutralised by a corresponding annealing effect. 
This phenomenon of spontaneous annealing was known to the 
ancients. Many castings with abnormal internal stresses, and other 
articles subjected to excessive and long continued strains, such as 
chains, acquire a crystalline texture, but recover their normal 
condition either by the action of heat or by the much more pro- 
longed action of time, Many years ago, when cannon were con- 
structed exclusively of cast iron, an idea was current among 
artillerists that it was injurious to fire them immediately after 
completion, and that sufficient time should be permitted to elapse 
to allow the molecular state of the metal to reach the point of 
perfect equilibrium. 

Microstructure of brass.—The micrography of metals is now 
regarded as an important branch of metallurgy. The microscope 
is, in fact, the most powerful assistant te chemical analysis, and 
by its means the metallurgist ascertains the distribution of the 
various constituents of metals and metallic alloys. Micrography 
also shows the relationship between the microstructure of the 
metal and its mechanical properties, chemical composition, and 
thermal treatment, Five photo-micrographs of brass for cartridge 
cases have been prepared, and accompany this paper. The method 
adopted in their preparation, especially the etching by electrolysis, 
is that recommended by M. Charpy. It is not necessary to polish 
the surface of brass to such a high degree of perfection as in the 
case of steel, The sample is first filed smooth, afterwards polished 
with emery cloth of successive degrees of fineness, and finally 
rubbed by doe skin with rouge and fatty substances, After 
removing the grease with benzine and alcohol applied with a 
brush, it is — for a few minutes in a hot concentrated solution 
of caustic soda, and finally washed in pure water. It is then 
etched by the electrolytic process, being placed on a platinum 
Support immersed in a vessel containing water acidulated with 
sulphuric acid in the proportion of 1 to 10. In this vessel is 
another porous vessel containing'a saturated solution of sulphate 
of copper, and a small strip of copper which is in electrical contact 
with the platinum support. By electrolytic action the alloy is 
pet dissolved, the etching process taking from a quarter to half 
i Wr. 

{Some reproductions from photo-wicrugraphs of anuoaled brass 
ae chown, In these the crystalline structure of the metal is 
ese seen, especially in one which shows some fine and well- 
rales octahedral crystals, This specimen had passed through 
e e fourth drawing operation, and had been annealed at 630 deg. 
ee The result might have been expected, seeing that the 
hermal treatment by annealing favours the formation of the 
ae the state of which is greater the higher the annealing 
emperature and the slower the rate of cooling. In two of the 
oe the crystalline structure could be seen to have rearranged 
itself, in consequence of having undergone mechanical operations, 





tion of cold drawing. The structure differed widely from that of 


appearing in a confused and apparently homogeneous mass. This 
deformation of the crystals is more pronounced the more the cold 


perfect, or almost perfect, state of brittleness. | 
The manufacture of cartridge cases.—The entire manufacture of 


the exception of two or three, consist in cold drawing. The brass 


metal is subjected to successive drawings, the object: of which is to 
diminish the diameter and thickness and increase the length, the 
volume undergoing no sensible alteration. At each drawing the 


form is obtained, namely, a long cylinder with thin walls, and 
closed at one end. 
The earlier operations, while the cartridge case is stil] short, 


Two other specimens represent metal embrittled by the opera- | 


the annealed metal, the crystals losing their form, and finally dis- | 


working of the metal is prolonged, until the metal attains a | 


metallic cartridge cases involves a series of operations which, with | 


used is capable of extreme deformation when cold, but cannot be | 
worked hot. After being formed into a cup-shaped disc, the | 


metal is deformed to a point short of the breaking point, every | 
drawing — being followed by annealing until the desired | 
| smooth surface with clean cut edges. 





The brass for cartridge cases, from 3in. to 6in. diameter—Fig. 3 
—used at Trubia, is purchased in the form of discs, and contracts 
for it contain the provision that if more than 10 per cent. show 
cracks or other defects when first dished or cupped, the whole parce! 
is rejected. If the faulty discs do not amount to 10 per cent the 
contractor is required to replace the defective ones. If they donot 
exceed 3 per cent., all are accepted. Tensile tests are also made 
by taking ten strips, 160 mm. by 28 mm.—6-3in. by 1-lin.—from 
each four tons of brass, from which test pieces are prepared. The 
tensile strength of the annealed metal must be at least 42,700 lb. 
per square inch, with an elongation of 57 per c2nt. 

The wanufacture of a 6in. cartridge case will now be described 
in detail. 

Cupping.—The brass discs for the 6in. cartridge cases—see Fig. 4 
—are 361 mm. (14-2in.) in diame*er and 17mm. (0-67in.) thick, 
with an allowable variation of thickness of 0-5 mm. (0-02in.) above 
or below. They weigh 33 1b. each, and should have a perfectly 


The cutting of blanks from sheet brass is intended to be con- 


| ducted in the 1000-ton press with the cutting too!s shown in Fig. 4, 
























































are carried out in a vertical press, but when the length is such that 
the manipulation and the withdrawal of the punch become difficult, 
the operation is continued in horizontal presses. The two most 
important tools are the punch and the die. The punch is carried 
upon the extremity of the ram of the press and transmits the power, 
acting upon the bottom of the cartridge case, which is inserted in 
the larger end of the die, the latter being strongly secured to the 
head of the press opposite the hydraulic cylinder. The die consists 
of a ring of hardened and tempered steel, the interior having the 
shape of a truncated cone, the axis of which is ina straight line 
with that of the punch. The cperation of drawing is performed by 
placing a partly drawn case properly centred in the larger end of 
the die, and advancing the punch until it touches the bottom of 
the cup. The pressure then comes into play, forcing the cup 
through the small end of the die, thereby reducing the diameter 
of the cup and thickness of the walls and increasing the length, a 
rocess which involves considerable flow of metal. 

During the process of drawing, the cartridge case is subjected to 
stresses in gerieral oblique to the surface, represented by P—see 
Fig. 6. This stress may be resolved into two, one of which is 















normal and the other tangential to the surface of contact between 
the brass and the die, called repectively Nand T. If Erepresents 
the total pressure exerted by the ae upon the bottom of the 
cartridge case, it is clear that equilibrium will exist when the 
vertical components of the normal and tangential forces are 
together equal and opposite to the force E. If a is the angle 
formed by the wall of the die with the axis of the punch, the 
equation of equilibrium will be:—E = 'T cos a — N sinu = 0 
Thus it will be seen that the forces N and T vary with the magni- 
tude of the angle c. As this increases sin a increases and cos a 
diminishes, and consequently the values of the components T and 
N also decrease and increase repectively. When a = 90 deg. sin 
a = 1, and cos a = 0, and Eis then equal to N. Whena = 0 then 
sina = 0 and cos a = 1, E is then equal to T. In the first case 


never occur. In practice the flow of the metal is never achieved 





by simple tensile forces, and compressive forces are always present, 
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but hitherto the Trubia authorities have purchased blanks ready 
cut. 

The cupping is divided for convenience into two steges, the first 
being done with the punch and dye illustrated in Fig. 4. Before 
c ing it is ry to centre the die relatively to the punch, 
the breadth of the annulus being measured at three points. The 
stroke of the punch is then adjusted, so that at the end of each 
stroke it does not exceed what is necessary to thrust the disc clear 
through the small end of the die; and so avoid waste of time and 
power. At the commencement of the stroke an extra length of 
stroke of from 4in. to 8in. is given in addition to the amount 
actually necessary to clear the die, in order to give the operator 
time to place the discs upon the die. The die, punch, and disc 
are then well greased, and the latter is placed upon the upper 
surface of the die. Water is admitted to the cylinder and the 
punch advances, driving the disc through the die and out at the 
smaller end, whence it falls in the form of a cup into a receptacle 
placed below the press. Thé maximum pressure attained is 1000 Ib., 
per square inch, as shown by the gauge attached to the hydraulic 
cylinder. The cup is then annealed for about 23 minutes at 740 





Punching, Cupping, Drawing, Indenling, 
‘. Heading, and Tapering. 
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deg. Cent. (1364 deg. Fah.), having a steel clip placed round it. The 
be which forms on the surface of the cup is subsequently removed 
by pickling in lead-lined wooden troughs containing dilute sul- 
phuric acid, of a strength of 1 to 4, for a period varying from 
8 to 15 minutes according to the strength of the bath. The cups 
are then washed by immersion in lead-lined wooden troughs, 
through which runs a stroam of water, every trace of acid being 
quickly removed. The second cupping operation is made in exactly 
the same manner as the first, except that the punch and die shown 
in Figs. 4 and 6 are substituted for those previously used, the same 
precautions being observed for centreing and lubricating. The 
maximum hydraulic pressure indicated by the gauge is 1150 Ib. per 
squareinch, whilethe subsequent annealing lasts twenty minutes ata 
temperature of 650.deg. Cent.—1202 deg. Fah. The pickling and 


this stress would be entirely normal, and ia the second case | washing processes which follow this and all other annealings are 
entirely tangential and tensile. The two extreme cases, however, 


as before described. The behaviour of the metal during cupping is an 
efficient test of its quality. The presence of impurities or improper 
annealing is quickly shown by cracks or a roughened surface. 
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First drawing.—Figs. 4 and 6 show the punch and die used in 
this operation, also the resulting piece. The maximum hydraulic 
pressure is 1300 Ib. per square inch. The pieces are then annealed 
at 650 deg. Cent.—1202 deg. Fah.—for twenty-eight minutes, 

Second drawing.—This is performed with the tools shown in 
Plate 2 with a maximum hydraulic pressure of 1850 lb. per square 
inch. The subsequent annealing is at 650 deg. Cent.—1202 deg. 
Fah.—for twenty-six minutes. 

Third dvawing.—This is performed with the tools shown with a 
maximum hydraulic pressure of 1320 Ib. per square inch. The snb- 
sequent annealing is at 640 deg. Cent.—1184 deg. Fah.—for twenty- 
tive minutes, 

Fourth dvawing.—Before drawing, the bottom of the piece is 
flattened preparatory to indenting, which takes place after the 





























inserting the hap es case between the stem and the bolster. 
Upon the top is also placed the punch D of hard steel, provided 
| with a central depression, the object of which is to reduce the area 
| of contact over which pressure is exerted on the head of the 
| cartridge case. The total pressure is 1600 tons, which leaves the 
| head with a central internal and external projection, and forces 
| the metal outwards to form a flange. 
| In Fig. 5 is shown the second heading operation. This is 
performed with the same tools as the first, except that a smaller 
| punch, 3in, diameter, is placed over the cartridge case, instead of 
| the punch D previously used. A total pressure of 600 tons is 
exerted, with the result that the outside projection is flattened, 
and all the metal is driven into the internal boss, thus allowing 
sufficient metal for the primer holes, Finally, the third heading 
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fifth drawing, and is necessary for the formation of the primer 
hole. Flattening is accomplished by pressing the piece between 
the punch and a flat steel disc supported on the die. The disc is 
then withdrawn and the drawing proceeds as usual. The toolsare 
shown. The maximum hydraulic pressure Is 1000 lb. per square 
inch, and the subsequent annealing is at 630 deg. Cent.—1166 deg. 
Fah.—for twenty-two minutes, 

Fifth drawing.—This is the last operation performed in the 
vertical press. The tools used are shown, the maximum hydraulic 
pressure being 700 ib. per square inch. The subsequent anneal- 
ing is at 630 deg. Cent.—1166 deg. Fah.—for twenty minutes. 

Indenting for primer.—This operation is performed in the vertical 
1000-ton press, Upon the ram which moves upwards is placed a 
pressure plate—see Fig. 4—to which is hinged a steel punch-shaped 
piece having the same external form as the interior of the cartridge 
case as it leaves the fifth drawing, and with an indentation at the 
top. This can be hinged to one side to facilitate the insertion and 
withdrawal of a cartridge case. Upon the under side of the upper 
head of the press is a fixed holder, into which is screwed a flat 
piece of tempered steel having a small projection in the centre. 
The object of this is to form, in conjunction with the recess in the 
punch, the metal boss on the inside of the case, for the primer. 
The cartridge case is subjected to a pressure of about 314 tons 
between the two surfaces, with a hydraulic pressure of 25001b. per 
square inch. No annealing is required after indenting. 

Sixth drawing.—From this operation onwards the two larger of 
the three horizontal presses are used, because the length which the 
cartridge cases have now reached does not permit of their manipu- 
lation in the shorter stroke vertical press. The tools used for the 
sixth drawing are shown. Up. to this point the cartridge cases 
have been able to strip themselves from the punches by catching 
on the underside of the dies. Their expansion at the moment 
when drawing is complete, and when tbey are relieved from the 
considerable lateral pressure, prevents their being again drawn u 
through the die by the retreating punch. But from the six 
drawing onwards the lateral pressure is less, and other means are 
adopted. Under each die is an attachment containing eight 
fingers pressed inwards towards the axis by springs. During 
drawing, they give way before the advancing case, retiring into 
recesses. But when the end of the case_ has them they 
spring out and keep the case from following the punch back, the 
inclination of the recesses in which they move assisting this action. 
The sixth drawing may be performed either on the 18in. or the 
16in. horizontal press, either having sufficient power. The subse- 
quent annealing is at 630 deg. Cent. (1166 deg. Fah.) for eighteen 
minutes. 

Seventh drauing.—The tools used for this operation are shown. 
The subsequent annealing is at 630 deg. Cent. (1166 deg. Fah.) 
for fifteen minutes. 

Eighth dra:ring.—The tools used for this operation are shown. 
The subsequent annealing is at 600 deg. Cent, (1112 deg. Fab.) 
for fourteen minutes. 

Ninth drawing.—The tools used for this operation are shown. 
The subsequent annealing is at 570 deg. Cent. (1058 deg. Fah.) 
for fourteen minutes. 

Tenth dvawing.—The tools used are shown in Plate 3 and Fig. 7. 
This is the last drawing operation, and the blanks undergo no 
annealing upon its completion. 

Heading.—The formation of the head of the cartridge case is one 
of the most interesting of the operations in the process of manu- 
facture. The total pressure which the head of the cartridge is 
called upon to stand under fire is enormous, With the 6in. quick- 
firing gun used in the Spaaish service, for which these cartridge 
cases are intended, the pressure caused by the explosion is about 
17 tons per square inch, 
testing the guns, which is done with three discharges at a pressure 
of 20 tons per square inch. When the area of the cartridge case 
head is considered, some idea may be formed of the enormous 
aggregate pressure to which it is subjected. It is essential for the 
satisfactory working“of the guns that no deformation should take 


place under fire, and it is therefore important that during manv- | 


facture the head should be subjected to a pressure two or three 
times that likely to be experienced in practice. The operation of 
forming the head is made in the vertical 2500-ton press in three 
stages, 
iron casting A—A, termed a bolster, is placed upon the ram of the 
press and serves to support the die-holder and die B—B, which 
latter imparts the form of the flange to the head. Inside the 
bolster is fixed a steel stem C, over which the cartridge case is 
slipped in the condition in which it leaves the tenth drawing. 
This stem, which must be capable of withstanding an aggregate 
pressure of 1650 tons, is of the best hardened steel, and is without 


question the most delicate of all the tools employed in the process | then 


The tools used for the first stage are shownin Fig. 5. An | 


operation is performed with the tools shown, a total pressure of 
1650 tons being applied, with the result that the head is rendered 
flat and awe. 

Tapering.—This operation is for the purpose of giving to the 
cartridge case its final external form, enabling it to fit the chamber 
of the gun, and to be easily inserted and withdrawn. It is 
performed in one or the other of the horizontal presses, in order to 
take advantage of their longer stroke. To the fixed head HH of 
the press, Figs. 5 and 6, is bolted the cast iron bolster A—A, inside 

| which are placed seven rings of tempered steel BBB, the internal 
length of which when thus assembled is exactly equal to that of the 
gun chamber. The cartridge case is. driven into this space by the 
press, but as it is necessary forcibly to extract it after the opera- 
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Diagram of Stress. 








Even this pressure is exceeded when | 


Tue Encrneer’ 


tion, the special apparatus shown is made use of. The cylindrical 
extractor C, having a head shaped to fit the inside of the headed 
cartridge case, is connected rigidly with the ram of the press 
through the crossheads D and F and the tie-rods E E, and moves 
therewith, its position being kept central by the guide I. The 

unch G, bolted to the ram of the press, forces the cartridge case 
in during the forward stroke, while the extractor C forces it out 
during the return stroke. At Trubia the tapering is divided into 
two operations with annealing between, to avoid risk of cracking. 
| Before the first tapering the cartridge case is annealed at 560 deg. 
Cent. (1040 deg. Fah.) in a small vertical furnace, care being taken 
| to allow the head to remain outside the furnace in the air. It is 
laced in the press and forced about half its length into the 


of manufacture. The first heading operation is performed by | chamber, the precaution being taken to adjust the stop of the 


—————— 


press so as to limit the stroke to half its usual length, On th 
return stroke, by the aid of a wooden distance-piece inserted 
between the extractor and the head of the cartridge case, th 
latter is forced out. The case is then returned to tho vertical 
annealing furnace, where it is exposed toa temperature of 5004 
Cent, (932 deg. Fah.), care being taken as before not to anneal the 
head. Tapering is then completed in the press, the cartridge case 
ba | driven completely home into the die chamber. 

Other mechanical operations.—The remainder of the operations 
are of a mechanical nature, such as turning the end, the head the 
steps in the chamber, the attachment for the primer, cutting tothe 
exact length, &c., none of which involve any features of special 
technical interest. It may, however, be mentioned that through. 
out the whole course of manufacture the thickness and diameter 
of the cartridge cases are carefully checked with callipers and 
pages, and particularly for the first two or three cases in each 
ot, in order to verify the accuracy of the dies and the setting of 
the tools. The ends of the cases are frequently turned to length 
between the various drawing operations, since there is a tendency, 
due either to the irregularities of metal or uneven annealing, % 
stretch bey ag leaving ragged edges. It is also of great 
importance that the thickness of the end of the cartridge case 
should be closely checked, and this is performed by limit gauges, 
Lubrication of the punches and dies is effected by olive oil or 
soapy water, according to the stage in the process, 

(To be continued.) 








LAUNCHES AND TRIAL TRIPS, 


City oF Mexico, steel screw cargo steamer; built by, Laxe. 
vaags Engineering and Shipbuilding Company, Bergen ; d’ sep. 
sions, 268ft., 36ft. Gin. by 19ft.; to carry, 2300 tons; engines, 
19in., 3lin., 5lin. by 38in., pressure 175 lb. ; a mean speed of 
11} knots was attained ; trial trip, October 10th. 

DAUNTLESS, steam trawler; built by, Earle’s Shipbuilding and 
Engineering Company ; to the order of, Mr. John Hollingsworth, 
Hull; dimensions, 130ft., 22ft. 3in. by 12ft. 10in.; engines, triple. 
expansion, 500 horse-power ; launch, October 11th. 

Lorp Derby, steamer ; built by, Messrs, A. McMillan and Son, 
Dumbarton ; dimensions, 375ft., 48ft. 3in. by 27ft.; engines, 
triple-expansion, 26in., 42in., and 70in. by 48in., pressure 150 Ib,; 
constructed by, Messrs. Dunsmuir and Jackson; launch, Octo. 
ber 12th, 

SERULA, steamship; built by, Swan, Hunter and Wigham 
Richardson, Limited ; to the order of, Cork Steamship Vompany, 
Limited ; dimensions, 260ft. by 344ft.; engines, triple-expansion ; 
constructed by, builders ; launch, October 12th. 

CLAN MAcINTOSH, steel screw steamer; built by, Messrs, 
Furness, Withy and Co., Limited; to the order of, the Clan 
Line; dimensions, over 300ft. long, total capacity 431,718 cubic 
feet; engines, triple-expansion, 26in., 43in., 7lin. by 4Sin., pres- 
sure 200 1lb.; constructed by, Richardsons, Westgarth and Co,, 
Limited ; launch, October 13th. 

Mompassa, steel screw cargo steamer; built|by, Messrs. David 
and William Henderscn and Co., Limited ; to the order of, Messrs, 
Maciay and McIntyre, Glasgow; dimensions, 400ft., 50ft. hy 
28ft. Sin.; engines, triple-expansion, 25in., 4lin. and G7in. by 
48in., pressure 175 lb.; construeted by, builders ; launch, October 
3th. 


Norro.tk Ranag, steel screw steamer ; built by, Irvine's Ship- 
building and Dry Docks Company, Limited ; to the order of, the 
Neptune Steam Navigation Company, Limited ; dimensions, 
336ft., 47ft. by 24ft. 10in.; engines, triple-expansion, 24in., 38in. 
and 64in. by 42in., pressure 1601b.; constructed by, Richardsons, 
Westgarth and Co,; the vessel was run at full speed, and the 
engines worked smooth and well ; trial trip, October 14th. 


SVANHOLM, single-deck type steamer ; built by, Messrs. Wood, 
Skinner and Co., Limited, Bill Quay-on-Tyne ; to the order of, a 
Copenhagen firm ; engines, triple-expansion, 19in., 3lin., 5lin, by 
33in., pressure 1601b.; constructed by, North-Eastern Engineering 
Company, Limited ; a speed of 11} knots was attained ; trial trip, 
October 14th. 

KELVINHEAD, single-deck steamer; built by, Tyne Iron Ship- 
building Company ; to the order of, Messrs. John Black and (o,; 
dimensions, 33lft, 47ft. Gin. by 24ft. ddin.; to carry, cargo; 
engines, triple-expansion, 24in., 40in., 66m. by 42in., pressure 
180 1b, ; constructed by, North-Eastern Marine Engineering Com- 
pany ; launch, October 16th, 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND, 
—There has just been issued to the members of this Institution, 
which now numbers over 1450 members ali told, vol. xviii. of their 
“Transactions,” It extends to close on 490 pages, with folding 
plates in addition, the major portion, of course, dealing with the 
papers read during the session, and the discussions resulting, while, 
as is customary, a goodly portion is taken up with the articles of 
association and by-laws of the Institution, the minutes of proceed- 
ings, reports of Council and committees, list of members, associates, 
&e, The papers submitted and discussed during the forty-eighth 
session are, as usual, ona variety of subjects more or less of present- 
day interest to the general body of engineers and shipbuilders. 
Several of them are of an elaborate character, and taken together 
with the lengthy discussions which they gave rise to, formed 
valuable records of the stage of progress attained at this day in the 
several directions concerned. The ‘‘Smoke Problem,” by Mr. F 
J. Rowan, treats chietly of the economic aspects of the subject, and 
necessarily involves some consideration cf the questions of using 
producer gas and gas engines instead of steam boilers for power 

urposes, An elaborate paper on ‘‘The Transmission of Power 
. pes,” by Mr. Edwin Kenyon, deals with every phase of the 
subject as regards driving with cotton or manilla ropes, but does 
not touch on wire-rope driving, and the long discussion adds con- 
siderably to the author's contribution. ‘* Multiple Steam Tur- 
bines,” Mr. Alexander Melencovitch, a paper mainly theoretical 
in character, elicited a good discussion from the academic rather 
than the practical point of view. A payer by Dr. J, Bruhn, of 
Lloyd’s Register Society, on ‘‘ Methods of Estimating the Strength 
of Ships,” while also largely theoretical, concerned practical every- 
day work of the shipyard, and elicited valuable comments from 
those engaged therein. Two other papers, ‘‘Some Notes on the 
Effects Likely to be Produced by the Gyroscopie Action of Steam 
Turbines on d Vessels Pitching at Sea,” by Dr. J. Blacklock 
Henderson ; and ‘(Gyrostats and Gyrostatic Action,” by Professor 
Andrew Gray, of the Glasgow University, cover the whole range of 
the subject, as one of the participants in the discussion puts it, 
‘from the schoolboy’s pastime of spinning tops to the more serious 
investigations of the gyrostatic actions of dynamos and steam tur- 
bines on board ships.” An interesting part of the volume consists 
of short obituary notices of members deceased since the issue of 
last volume of ‘‘ Transactions.” Notable subjects of biography 
whose careers are traced in concise and interesting fashion are :— 
Mr. Edmund Hunt, who was the first secretary of the Institution, 
holding that office for seven years, and who for over forty Pipes 
was well known and largely consulted as a patent agent, and one 
deeply skilled in mathematical investigations ; Mr. Edmund Mott, 
for a hes period senior engineer surveyor to the Board of Trade in 
Glasgow, and latterly chief engineer surveyor at the port of Cardiff ; 
and George Lennox Watson, the renowned yacht designer, whose 
training and career, and whose notable productions, are apprecias 





tively traced. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
continues to characterise the engineering trades in all 
departments, including the aoc | rolling stock industry and steel 
eudge building, in both of which sections some additional work 
has recently come to hand, The hydraulic engineers are well 
engaged on pumps for mining and irrigation Ee , whilst 
heavy ironfounders are also steadily occupied. Lathes, presses, 
and other descriptions of workshop equipment are in better call. 

The demand for chilled rolls is improving. In the edge tool trade 

the colonial and foreign demand keeps satisfactory. 

The iron trade continues to show healthy and firm tone, and 
rospects keep favourable. Preparations are being made to blow 
» more furnaces, a quotations of pig iron are as follows :— 
Forge pig iron : Staffordshire cinder, 48s,; part-mine, 54s. to 55s.; 
all-mine ordinary, 57s. 6d. to 60s.; best all-mine, 82s, 6d. to 
87s, 6d.; cold blast, 100s. ; Northampton, 50s. to 52s, 6d.; Derby- 
shires and North Staffordshires, 533. 6d. to 55s, In the manufac- 
tured iron trade matters continue very strong. Makers quote 
marked bars £8 ; Earl of Dudley’s brand, £8 12s. 6d.; second 
grade, £7 ; unmarked bars, £6 5s, to £6103. With reference to 
the sheet trade, there is a great deal of work on hand, and some 
further inquiries have been received, and makers have no difficulty 
in realising £11 15s. to £12 5s. for galvanised corrugated sheets of 
24 gauge. Hoop iron is in demand at £7 5s., and there is rather 
more inquiry for gas strip at £6 10s, to £6 17s. 6d. Steelmakers 
are well booked forward. They are asking £5 to £5 5s. for billets, 
and £6 to £6 5s. for mild steel bars, and for other engineering 
descriptions they require:—Girder plates, £6 15s. to £7 5s.; boiler 
plates, £8 53. to £8 103.; girders, £6 53. to £6 103.; angles, £6 10s. 

6 12s, 6d. 

gg F, W. Burstall delivered his presidential address to 
the members of the University Eagineering Society of Birmingham 
on October 19th upon ‘*The Possibilities of the Heat Engine, 
together with some Remarks on the Gas Turbine.” The President 
observed that owing to the advanced stage which the science of 
thermodynamics had reached we could easily predict the lines on 
which the heat engine of the future would be developed. He 
considered that the steam engine had reached its maximum 
efficiency, and that much more development in this form of engine 
could not be expected owing to its great loss in economy. He 
looked in the future for the utilisation of the sun’s heat direct 
for heat engines. The President then went on to discuss the 
prospects of the gas engine, and said that the future ideal engine 
would have a very high compression, thorough scavenging action, 
and the four-stroke cycle. ith reference to gas turbines, Pro- 
fessor Burstall believed that the prospects of their success were 
remote, since practical difficulties were so enormous, 

The railway rolling stock builders are busy both on home and 
foreign account, and the Metropolitan Amalgamated Railway 
Carriage Company has recently added to the existing large 
amount of work on its books an important contract for the con- 
struction of a large number of carriages needed in connection with 
the conversion of the Hammersmith and City Railway line from 
steam to electricity. Twenty new trains are to be provided in all, 
each consisting of six coaches, The electric motors and equipment 
will be supplied by the British Thomson-Houston Company, of 
Rugby. This will mean a large addition to the castings balling 
work already in hand, and will help considerably to improve the 
further prospects of this class of e. Structural engineers con- 
tinue well engaged. With regard to the new steel bridge over the 
river Mersey at Warrington, the contracts for which have recently 
been secured by Messrs. T. Piggott and Co., of Birmingham, this 
will have a span of between 200ft. and 300ft., and a clear headwa 
of about 80ft. The work is to be finished by next year, and will 
probably be inspected by the American Association of Engineers 
on their proposed visit to this country in the early part of the 
summer, 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The improved attendances on the Iron 'Change 
continue, and both on Friday and Tuesday last the strong feeling 
already noticed was emphasised by some uncertainty regarding the 
future, Pig iron warrants continue strong, and hematite, which had 
also undergone some fluctuation, steadied up somewhat and closed 
strong. In English makes of pig iron there was a good business 
passing, especially for delivery over next year. Lincolnshire could 
not be bought except at 2s. to 2s, 6d. per ton over Association price. 
Derbyshire was only offering in first hands for delivery over next 
year, while no great weight of Staffordshire was offering at about 
1s, to 1s. 6d. advance on the week. There was somewhat more 
doing in Scotch and Middlesbrough. In some cases, buyers only 
operated for present needs, and there was a talk of ‘‘cutting ;” 
but, on the other hand, it was noticeable that some large contracts 
for delivery over next year had been put through at something 
over late rates. There is a strong consensus of opinion now that 
prices have not yet reached ‘‘top.” In pig iron the following are 
the approximate rates current:—Lincolnshire, No. 3, 58s. to 
58s. 6d.; Derbyshire, 583, 6d. to 59s.; Staffordshire, 55s. to 56s.; 
Middlesbrough, open brands, 623. 7d. to 63s. 4d. Scotch: Gart- 
sherrie, 67s.; Glengarnock, 643, 6d.; Ezlinton, 64s.; Dalmellington, 
63s, 64., delivered Manchester. For delivery Heysham: Gart- 
sherrie, 65s. ; Glengarnock, 62s. 6d.; Eglinton, 62s.; Dalmellington, 
61s. 6d. Ditto, delivery Preston: Gartsherrie, 663.; Glengarnock, 
63s, 64.; Ezlinton, 633.; Dalmellington, 62s. 6d. West Coast 
hematite, 72s.; East Coast, 70s., f.0.t. 

In forge iron makers are not offering, and stocks are by no 
means large. 

_Finished iron shows little change, and in some cases a further 
Nise was hinted at, as being likely in the near fature, Ordinary 
quotations were :—Bars, £6 15s. to £7 ; sheets, £7 10s. to £7 15s.; 
hoops, £7 to £9 5s. 

_ It is still very difficult to get at the actual position of things 
in steel and steel products. In German billets it is now admitted 
ay a direct | of iderable dimensions is being done, 
vut direct arrivals of American are only very small. 
_. There is a better business reported in boiler plates, and as 
urther orders are being given out for locomotives, increased firm- 
= is the consequence. English billets, £5 5s. to £5 12s. 6d.; 
£8 2 Oh tao _ . = ro —— £7 103 ; boiler plates, 

© <3. Od. s.; pla ‘or ta i i 
£6 1s. 6a. to £6 17 Pea nk, girder, and bridge work, 
- There isno change to record in the textile machine-making 

partment, which continues busy, and makers of machine tools 
are also well employed, 

Manufactured copper remained unchanged at the late advance, 
quotations being repeated as follows :—Sheets, £85 to £87 per 
on ——- copper tubes, 104d. to 10$d.; brazed, 10}d.; brass 
74 * 4d.; condenser, 9}d.; brass wire, 73d. to 74d.; rolled brass, 

av brass sheets, 8d. to 8}d. per Ib. 
os he — department is not httiog the strength that might be 
ete at the present season. The present spell of cold weather 
= rea the house coal demand for the better, but in other 
denen there is no change of moment to note. Best coal for 
to 10. lc purposes, 18s, to 14s.; seconds, 12s. to 13s.; common, 93. 
io 10s.; steam and forge coal, 88, 8d. to 8s, 9d.; best engine fuel, 
ood . 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; 
ae 5s, to 5s, 9d., at the pit. Screened coal, 93. 9d. to 10s.; 

Rapes 9s, 8d. to 9s, 6d., delivered Manchester Ship Canal. 
chester Manian with the Jubilee discussion session of the Man- 
by th o ngineers’ Association the inaugural address will be given 
of the resident, Mr. R. Matthews, when the formal presentation 

e Constantine Medal will take place. Another interesting 





English very 


feature at the meeting on the 11th November will be a paper 
having special reference to the jubilee of the Association by Mr. 
Thomas Ashbury, an a Mr. Ashbury is a veteran in 
the service, and is probably better qualified than any other member 
to do justice to a very important subject. 

Barvow.—The hematite iron trade remains vary stnety and a 
good business is being done, several of the orders ked during 
the week being for heavy forward consignments of metal. There 
has been a check to the advance in prices, but the volume of trade 
is maintained, and prospects afford a better outlook than has been 
known in the business for a considerable time es Makers are, 
in fact, well sold forward, Arrangements have been completed for 
increasing the make of iron at the Askam Works, where the new 
American furnace is going into blast ina week or two, There are 
also prospects of furnaces going into blast at Carnforth, Ulverston, 
Cleator, and Worki: n; indeed, at the latter a it is probable 
that two furnaces will be lighted during November. The price of 
iron is steady at 723. for mixed Bessemer numbers net f.o.b. ; 
warrant iron, sellers, 71s. 9d. net cash, buyers 71s. 6d. There is 
much speculation in the market, with the result that stocks of 
warrants have been increased during the week by 4390 tons ; they 
now total at 34,652 tons. Makers hold no stocks, except for 
delivery or small parcels of certain speci Very little 
business is being done in forge or foundry iron, but sales of 
spiegeleisen and ferro-manganese are good, while the demand for 
charcoal iron is steady. Some large sales of scrap iron are 
reported, and clearances of stocks are being made, 

ron ore is in very good demand, and is dearer, native sorts 
being at 12s. 6d. to 14s. 6d. per ton net at mines, and Spanish 
ores are at 16s. 6d. per ton, delivered at West Coast ports. Fuller 
importations of raw material are reported. 

The rail mills at Barrow are still inoperative, owing to scarcity 
of orders, and makers are disposing of the iron that would other- 
wise be converted into steel in the open market. Some orders for 
rails are in the market, and it is expected that West Coast makers 
will secure some of these. Prices range from 110s. to 115s. per 
ton net f.o.b, A brisk trade is reported in shipbuilding material, 
and orders for plates and sundries are very well held. Plates are 
at £6 15s. per ton, and boiler plates at £7 10s. Merchant steel is 
quiet. A fair trade is doing in hoops, and chilled iron castings 
are in demand. 

Shipbuilders are moderately employed. Several large orders 
which — expected have not yet matured, but the prospect is 
still > 

Shipping is rather busier. The exports from this district last 
week were :—Pig iron, 9588 tons; steel, 7201 tons ; total, 16,789 
tons, being an increase on the corresponding week of last year 
of 8484 tons. The total exports this year have reached 202 
tons, being an increase of 68,506 tons on the corresponding period 
of last year. 

Coal and coke are both dearer, and higher prices still are 
expected, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THERE is a satisfactory business being done throughout the 
South Yorkshire coalfield. Hard coal, which at this season of the 
year gets considerably quieter, is still in fairly active demand, 
although the Baltic trade is on the decline owirg to several of the 

rts being unable to receive supplies. This accounts fora slightly 

iminished weight going to the Humber, but the call is still very 
good, and with heavy deliveries at home, a market is found for all 
the output. Where — are obtained in the open market 
some advance is occasionally secured on the contract railway rate 
of 8s, to 8s. 3d. per ton. 

An active business is also reported in house coal, although the 
output is very large. London and other southern markets are 
ordering freely in the superior qualities of house coal, and the 
requirements of the Eastern Counties are also heavier, with local 
sales quite up to the average at this time of the year. Quotations 
do not greatly vary, and are well maintained, there being less 
tendency to make concessions to effect sales. Hand-picked Silk- 
stone, in the best qualities, is scarce, and fetches from 12s. to 
12s, 6d. per ton; secondary sorts, from 11s. to 1ls. 6d. Barnsley, 
first quality softs, which are the bulk of the household supply, 
remain at about 10s, 6d. per ton, lower grades being obtainable at 
83. to 8s. 6d. per ton in owners’ wagons at the pits. A good trade 
is done in household nuts, 

haar” fxg and smudge, owing to the thick seam pits making 
almost full time, are now being more largely produced. Though 
the requirements of the Lancashire cotton mills are still a 
there is less ordered from other markets ; prices are consequent ly 
a little easier, Coking slack and smudge, however, is in brisker 
request at from 4s, to 4s. 3d. per ton at the pits. 

An excellent trade is reported in coke, the demand being quite 
equal to the make, and sometimes in excess of it. The uire- 
ments of North Lincolnshire and Derbyshire are well maintained, 
and other localities are ordering freely. Washed blast furnace 
coke is quoted 13s. per ton at the ovens. Best steel coke makes 
23s. per ton. 

Raw material continues to advance, though inquiry does not dis- 
close many transactions at the high fi now quoted. On the 
25th inst. the prices of irons, delivered at Sheffield, were given as 
follows:—West Coast hematites, 81s. to 81s. 6d. per ton ; East Coast 
hematites, 79s. net ; Lincolnshire No. 3 org 54s,; Lincolnshire 
forge, 51s.; mottled and white, 53s.6d.; basic, 53s. 6d.; bars, £7, this 
figure showing an advance of 15s, during the last five weeks. The 
Lincolnshire irons, though exhibiting considerable increase on 
previous quotations, are not readily offered at the prices given. 
There 8p a general impression that values will yst go higher, 
and holders, therefore, are prepared to wait. Bessemer and 
Siemens billets also continue their upward movement. The selling 

rices of finished and half-finished material do not respond in 

igher prices to anything like the advance in raw material. 

In the heavy East End establishments there is much excellent 
work being done, and activity generally prevails ; but there are 
no fresh features to record this week. ‘he briskness in the ship- 
building yards is bringing to the Sheffield district some important 
and most acceptable lines, with every likelihood of still greater 
activity in this department. For railway material there is also a 
betterdemand, but the ordersat present on hand are largely oncolonial 
and foreign account. The Indian railways have afforded some 
good work of late. The home companies, who have restricted their 
orders to immediate requirements, are showing signs of placing 
more in the hands of the manufacturers, and they will not be able 
to do so well, as regards price, now that values of raw material 
are rising so sharply. 

It is noteworthy that the revival of business in the heavy in- 
dustries applies pretty generally all round, and is not, as on several 
former occasions, traceable to one or two branches of local manu- 
facture, or to exceptional work of any description. The military 
material departments are not contributing to the great extent they 
have done at times to the existing activity. The principal war 
work in hand now continues to be for shot and shell and ordnance 
work, the armour plate mills, the most important part of military 
material manufactured in Sheffield, being but indifferently 
employed in proportion to the capacity of output at the three great 
local houses where this manufacture is poke on. 

There is a tendency to improvement in several of the lighter 
trades of the city, but this is a usual feature towards the close of 
October. In the silver vr’ ney establishments a more active 
trade is confidently looked for, as the customary orders come 
forward freely for Christmas and New Year business. Of late 
years the special goods for these seasons has been very moderately 
ordered, both on metropolitan and provincial account. There are 
more gratifying indications now, especially in the sterling silver 
trade, which is reported by several local manufacturers to be much 





brisker than it has been for a considerable time, 


Colonel William Sidebottom, finding it necessary to winte 
abroad, has retired from the position of chairman of the Board o 
Directors of Messrs. Cammell, Laird and Co., Limited, but bas 
consented to accept the post of deputy chairman. Mr. John M 
Laird has been appointed chairman, as successor to Colonel. 
Sidebottom, 








NORTH OF ENGLAND. 
(From our own Oorrespondent.) 


Business continues to move in favour of the producers, and in all 
branches the prices tend upwards, except in the higher qualities 
of Cleveland pig iron, which are tem; ily lower in value, owing 
to the operations of speculators. This week there has been one of 
those movements downwards which occur at intervals in every 
improvement in trade, when operators in warrants sell out to take 

rofits. There is no reason in connection with trade itself why 

eveland warrants should be cheaper to-day than they were last 
week, but rather the reasons are in favour of higher rates. But, 
nevertheless, where 54s. 1d. cash was the figure for Cleveland 
warrants on Monday, 52s. 9d. was ruling on Wednesday. It can- 
not be denied that too much Cleveland pig iron is still being made, 
for Connal’s stock contintes to increase at the rate of over 1300 
tons per day. But the ~~ of East Coast hematite pig iron is 
below the requirements. his will afford an explanation why 
hematite has gone up 17s. per ton, and No. 3 Cleveland iron only 
8s,; the law of supply and demand really regulates it—there is too 
little of the one and too much of the other. If some of the 
furnaces now producing Cleveland iron could be put upon hematite 
the situation would righted. But, unfortunately, there is 
difficulty in getting the een yne Magy to produce more hematite 
iron, Thus we have mixed numbers hematite 17s. per ton dearer 
than No, 3 Cleveland pig iron, where in the spring the difference 
was only 3s. or 4s,, and the usual difference is 10s. There is next 
to no stock of hematite pig iron, whereas 633,000 tons of Cleve- 
land iron are lodged in the public warrant stores. That is a weak 
point in the situation as far as regards Cleveland pig iron. 

The makers of Cleveland No. 3 pig iron, when there is so ig 
a stock outside their hands, have to regulate their quotations by 
the figures asked for Cleveland warrants; for if they kept their 
prices up, consumers would go and buy warrants. in the early 
part of the week 54s. was quoted and paid for No. 3, but since 
then there has been a drop to 53s. 3d., and some of the second- 
hands are reported to have sold at 53s. No.4 foundry has been 
kept at 52s., No. 4 forge at 51s., mottled at 49s. 9d., and white at 
493, 3d.; these qualities do not respond so quickly to fluctuations 
in warrant prices as No. 3. 

The hematite pig iron makers are in an excellent position, and 
there are good grounds for believing that they will continue so. 
The demand is in excess of the supply. Most producers are well 
off for next year, having heavy orders on their books, and some of 
them have been asked to quote for 1907 delivery, some of the con- 
sumers being committed as far ahead as that, and they want to 
cover. Mixed numbers are at 70s. for current year’s delivery, and 
72s, 6d. is the Sgure for next year. Rubio ore is at 18s, 9d., c.i.f. 
Tees, for prompt, and 19s, to 20s. for next year’s delivery. Con- 
sumers have arranged for most of what they will require up to the 
end of June next year. 

There are two features of the pig iron trade which cannot be 
deemed satisfactory, and these are that the shipmen‘s are disap- 
pointing, and the stock in the public warrant stores continues to 
increase, The last-named fact affords evidence that the produc- 
tion is in excess of the requirements, notwithstanding the general 
improvement in trade all over the country. About 1300 tons of 
Cleveland iron per working day are being sent into Connal’s public 
stores, and this though three furnaces have been blown out. 
This heavy increase in the stores, and the large quantity now held, 
are reasons why the prices of Cleveland pig iron have not gone up 
so rapidly as those of East Coast hematite iron. Traders have 
looked for the improvement being such that not only would all 
the output be taken up, but that great inroads would also be 
made in the stock in Connal’s. Thatis far from being the case 
yet. Connal’s have now 633,167 tons of Cleveland iron in their 
stores, an increase this month of 27,909 tons. The stock consists 
of 572,004 tons of No. 3—increase this month, 26,548 tons; 
60,618 tons of other iron, deliverable as standard iron—increase, 
1361 tons ; and 1000 tons of other iron, not deliverable as standard 
iron—no change. It will be seen that No. 3 is the quality 
mainly held in stock, but it is only during the present year that 
other qualities have been lodged in the stores. The stock of 
East Coast hematite pig iron in the public stores is now 3396 tons, 
an increase this month of 328 tons. 

The exports of pig iron from the Cleveland district this month 
have only reached 64,976 tons, as com d with 74,754 tons last 
month, 61,600 tons in October last year, and 91,322 tons in Octo- 
ber, 1903, all to 25th, and yet the October shipments are generally 
almost the best of the year. Doubtless the rise in prices, though it 
has been no more than 8s. per ton, has been too much for conti- 
nental consumers, and it is in business with them that the falling 
off has been most noticeable ; they can get cheaper iron from other 
quarters, Merchants complain strongly of the difficulty experi- 
enced in getting orders from North European markets, though 
trade abroad is exceptionally good, the improvement being more 
pronounced than it is here. 

Nothing but good can be reported about the condition and 
prospects of the manvfactured iron and steel industries, Prices 
continue to move upwards, there is full work at nearly all the 
milis, shipments are increasing, and other deliveries have not for 
years been so large as those now going on. Buyers are keen, and 
some of them have even been asking quotations for deliveries to be 
made in 1907. The plate and angle manufacturers are already 
well assured of work for the greater part of next year. As an 
indication of full work, it may be reported that consumers are begin- 
ning to complain that they cannot frequently get delivery of 
steel when that falls due. The advances in prices which have been 
made since the early part of September have been fully justified 
by the increase in demand, and by the advanced cost of materials, 
more particularly of pig iron, hematite having gone up 17s. per 
ton. There is room for further improvement in the quotations 
for manufactured iron and steel, for against this greater cost of 
pig iron bars have only risen 12s. 6d. per ton, and plates 17s. 6d. 
Common iron bars have been raised to £7; best bars to £7 103.; 
and double best to £8 ; while ordinary steel bars are up to £6 1is., 
all less 24 per cent. Some of the plate makers are so well off that 
they have refused orders, as they cannot promptly execute those 
which they have on their books. The quotations for steel ship 
plates is £6 15s.; for steel boiler plates, £7 15s.; for steel ship 
angles, £6 7s. 6d.; for iron ship angles, £7; for steel engineering 
angles, £6 12s. 6d.; for steel joists, £3 2s. 6d.; for iron ship rivets, 
£8; for steel hoops, £6 15s.; and for steel strip, £6 12s. 6d., all 
less 24 per cent. f.o.t. Heavy steel rails are only in moderate 
request, but manufacturers are well provided with orders, and 
there are heavy shipments made. 

On Sunday evening a fire occurred at the West Hartlepool works 
of the South Durham Steel and Iron Company which, it is said; 
did several thousand pounds damage, destroying the boilersmiths’ 
and pattern shops, as well as a valuable electric motor, 

The shipbuilding industry is steadily becoming busier, and 
builders are quoting for new shipping 30s. per ton more than they 
were taking in the early of the year. But they could not see 
their way to grant the advance of wages for which the North-East 
Coast engineers applied. Their argument was that the profits of 
the work in hand do not warrant them in paying higher wages. 
It cannot be denied that there is a substantial revival in shipbuild- 
ing, as far as the amount of work booked is concerned, but it must 
likewise be borne in mind that the bulk of it was taken at very low 
prices ; indeed, it was the low prices that brought forward the 





orders. Shipowners would probably not have been tempted other- 
wise. It is only very recently that the better prices were obtain- 
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able, and it will be some time yet before these higher priced 
contracts come to be executed. ‘Thus it was held that the men 
were premature in claiming higher wages. Two more of Doxford’s 
‘*beamless” turret steamers have been ordered, for Messrs. 
Hunting and Sons, of Newcastle. The Cunard Company has 
sent its steamer Ultonia to Messrs. Richardsons, Westgarth 
=a at Middlesbrough, for new boilers and a general over- 
aul, 

The coal trade is quiet as far as regards steam cca!, but active in 
the gas coal branch. Best steam coals have dropped to 8s. 9d. per 
ton f.0.b., but best gas realises 9s, per ton. For bunker coal the 
demand has improved, more especially on foreign account, but 
coking coal is only in moderate request, this being considerably 
below the supply, and the price is not good, as the value of coke 
has not improved. ._The manufacturers of coke, however, are 
rather more hopeful, as more furnaces are likely to be re-lighted in 
this district, and also on the West Coast. At present the price of 
medium coke for the current year’s delivery at the Middlesbrough 
furnaces is still 15s. 6d. per ton, the same as it has been for several 
months, but 16s. 6d. to 17s. is asked for 1906 delivery. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


MEETINGS are being held in 
d in +3, 


the district, at which various points 
with the new contract between 





are . = 
employers and men. 

In the new contract it is likely that an important clause will be 
inserted to ensure more regular attendance on the part of the 
men. Another suggestion is, to appoint an independent chairman 
to settle local disputes after the failure of the Conciliation Board 
to do so, in the same way as with the wages. 

On the part of the colliers, they claim four alterations in exist- 
ing agreement :—Alteration in arrangements with hauliers, pay- 
ment for small coal, non-employment of non-unionists, and an 
increase of minimum, ; 

These will be the points to be fought, and certainly they do not 
appear to be insurmountable. 

There is room for improvement in the steam coal trade at all 
ports. Tonnage is coming in too slowly to meet requirements, 
and the result is crowded sidings and slackness at the docks. 
Buyers are taking advantage of this to press for concessions, but 
forward prices are firm, and, considering that contracts have 
already been concluded for over 750,000 tons for 1906, there is 
not much cause for uneasiness, Amongst the contracts I note 
100,000 tons, Royal Mail coal contract. Details are wanting, but 
prices are believed to range between 12s. and 13s., less 24. The 
Cambrian and North Navigation are among the successful. 

Commenting upon the forward business secured, it has been 
stated on Change that on the average the prices obtained have 
been under those now being worked off for 1905. 

Latest report on the condition of business on Change, Cardiff, 
is: ‘‘ Improving demand for best and second steam ; prices steady ; 
current quotations maintained ; small coal market moderately 
active ; better inquiry for Monmouthshire and house coal quota- 
tions ; and patent fuel firm.” Closing prices are as follows :—Best 
steam, 12s. 6d. to 12s. 9d. ; best seconds, 12s. to 12s. 3d.; seconds, 
lls. 6d. to lls. 9d.; dry, lls. to lls. 3d.; best smalls, 7s. 9d. to 
8s.; best ordinaries, 7s. 6d.; seconds, 7s. to 7s. 3d.; inferiors, from 
6s.; Monmouthshire semi-bituminous: Best large, lls. 9d. to 12s.; 
best ordinaries, lls. to 11s. 6d.; seconds, 10s. 6d. to 10s. 9d. 
House coal: Best, 15s. 6d. to 16s.; best ordinaries, 13s, to 14s.; 
seconds and other kinds, 10s. 6d. to 11s.; No. 3 Rhondda, 13s. 6d. 
to 13s. 9d.; brush, lls. 6d. to lls. 9d.; small, 9s. 9d.; No. 2 
Rhondda, 9s, 9d. to 10s.; through, 8s, 6d. to 8s. 9d.; small, 7s, 6d. 
to 7s. 9d.; patent fuel, 13s. 6d. to 13s. 9d. Coke: furnace 
qualities, 16s. 3d. to 16s, 6d.; foundry, 18s. to 21s. 6d.; pitwood, 
203. 6d. to 203. 9d. 

In the Swansea district business is slack at various collieries, 
and five turns last week was the average. The total coal shipments 
last week were 61,894 tons ; patent fuel only 6045 tons. 

The prominent incident of the week was the large shipment of 
coal to France, 38,198 tons. Latest: Swansea coal news shows a 
brisker trade in anthracite, and improvementin steam. No altera- 
tion in price ; steam, 12s. to 12s, 6d.; No, 3 Rhondda, 13s, 6d. to 
14s.; patent fuel, lls. 6d. Anthracite: Best, 19s.; seconds, 16s.; 
big vein, 12s, 3d. to 12s. 9d.; red vein, 9s. to 93. 6d.; cobbles, 16s, 
to 16s, 6d.; nuts, 17s. 6d. to 18s, 6d.; peas, 10s, 6d. to 11s,; culm, 
5s. 3d. to 5s. 6d.; duff, 3s. to 3s. 6d. 

A by-product industry on an extensive scale is rapidly approach- 
ing completion at Lianbradach, near Caerphilly, in close connection 
with the Rhymney Railway. The patent worked is a German 


proprietary. 

At Port Talbot a new industry has been started, that of making 
bricks from the sea sand, with a mixture of lime. It is estimated 
that a minimum of 10,060 bricks a day will be turned out. Next 
January it is expected that a start will be made with the Rio 
Tinto Copper Works in close proximity to the docks. The arrange- 
ments being made include the delivery at works of the ore from the 
company’s steamers by means of an electrical r. 

The strike at Bordeaux and inclement weather continue to tell 
on pitwood, and prices remain firm. 

In the iron and steel trade there is a fair amount of business 
doing, and in several quarters I have noted despatches of steel 
bars from works which were not busy in that branch up to the first 
week in October. Rails continue in evidence, particularly the 
87 lb. flange rail for India. South America, too, is fairly placed on 
books, and consignments are getting ready. Home demands, as I 
have stated, promise well, but it is yet early for full details, 

On ’Change, Swansea, this week, the chief comment was regard- 
ing pig iron advances. Scotch showed an advance upon the week 
of 2s, This, again, tells on bars and tin-plate, and causes a 
certain degree of restriction in business, buyers holding back ; but 
considering the cost of raw materials, this cannot result in 
reducing quotations, which, makers say, are insufficient to cover 
cost. Closing prices are as follows :— 

Pig iron Glasgow warrants, 58s, 6d.; Middlesbrough, 53s, 9d.; 
hematites, 71s. 6d.; Welsh bars, £6 10s. to £6 15s.; sheet iron, 
£8 10s. to £8 12s, 6d.; steel sheets, £8 7s, 6d. to £8 10s.; steel 
rails, heavy, £5 10s. to £5 15s.; light, £6 10s. to £6 lds. Tin- 
= Bessemer steel coke, 14s, to 14s. 6d.; Siemens coke finish, 

43, 3d. to 14s. 9d.; ternes, 24s, 6d. to 25s. 6d.; best charcoal, 
16s. 6d. to 163, 9d. Big sheets for galvanising, 6ft. by 3ft. by 
30 g., per ton £9 5s. to £9 10s. Finished black plates, £9 10s, to 
£9 -15s.; block tin, £149 2s. 6d.; spelter, £28 17s. 6d.; lead, 
£15 2s. 6d.; copper, £72 10s. Iron ore: Cardiff or Newport c.i.f., 
Rubio and Almeria, 18s, to 18s. 6d.; nominal on basis of 50 per 
cent. iron, 

Last week mills were busy, and nearly 80,000 boxes came from 
works ; shipments were limited to 52,644 boxes ; present stock, 
— boxes, Six mills are at a standstill. Copper works are 
also busy. " 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE position of the Scotch iron trade continues very strong. 
The consumers of pig iron have been making large purchases, and 
a heavy speculative business is also being done in warrants. The 
turnover of iron in the Glasgow market for the last two or three 
weeks has been the largest for many years. The ironbrokers had 
a long = of very poor business, but now they are finding their 
hands full, in manycases with frequent and important transactions, 

Since last report there has been a further very decided advance 
in the values of makers’ iron, The rise has generally varied from 





ls, 6d, to 2s. 6d. per ton, but in one or two cases it has been as 
much as 6s, It is believed that the rapid advance in prices could 
not possibly have been averted. The ironworks are fully employed, 
and there are reports to the effect that further extensions may 
possibly be undertaken. 

The fluctuations in the warrant market have bean frequent, and 
there are indications that a large account is open, not only in 
Cleveland iron but in Cumberland hematite. The demand for the 
latter has been exceedingly brisk duting the last fortnight, and 
prices have made very decided advances, 

Business has been done in Cleveland warrants from 54s. 5d. to 
53s. 5d. up to 54s. for cash, and at 54s, 3d. to 54s, 6d. for delivery 
in one month. Scotch warrants are quoted 57s, 6d., and Camber- 
land hematite 71s. 3d. cash, and 71s. 6d. one month. Standard 
foundry pig iron is at 523. 3d. per ton. 

The prices of Scotch makers’ iron are materially higher. G.M.B. 
No. 1 is quoted at Glasgow 623 6d.; No. 3, 59s. 6d.; Carnbroe 
No. 1, 63s.; No. 3, 60s.; Clyde and Calder No. 1, 663. 6d ; No. 3, 
6ls. 6d.; Gartsherrie No. 1, 67s, 6d.; No. 3, 62s, 6d.; Langloan 
No. 1, 68s.; No. 3, 63s.; Summerlee No. 1, 70s.; No. 3, 65s. ; 
Coltness No. 1, 76s.; No. 3, 66s.; Glengarnock at Ardrossan No, 1, 
65s.; No. 3, 60s.; Eglinton at Ardrossan or Troon, No. 1, 633.; 
No. 3, 60s. 6d.; Dalmellington at Ayr, No. 1, 66s.; No. 3, 6ls.; 
Shotts at Leith, No. 1, 65s.; No. 3, 60s. 6d.; Carron at Grange- 
mouth, No. 1, 68s.; No. 3, 63s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8980 tons, compared with 4212 in the corresponding 
week, showing an increase of 4768 tons. The quantity sent abroad 
last week was 2061 tons, and 5663 tons were despatched coastwise. 
The total shipments for the present year to date amount to 
241, ony tons, being 21,473 more than in the corresponding period 
of 1904. 

The output of hematite iron is increasing in Scotland. At the 
Calder Ironworks an additional furnace has been put on hematite, 
and another furnace has been changed from ordinary to hematite 
iron at Gartsherrie Ironworks. ‘The current output of Scotch 
hematite is at the rate of about 1500 tons per week more than at 
this time last year. There are 47 furnaces producing hematite, 35 
ordinary, and 6 basic iron, the total of 88 thus blowing in Scotland, 
comparing with 84 at this time last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were somewhat less than usual, amounting to 8342 tons, 
compared with 10,245 in the corresponding week, showing a total 
decrease of 1903 tons. The aggregate imports of this class of iron 
since lst January last are 385,992 tons, being 10,265 tons less than 
in the corresponding period of last year. 

The finished iron trade is sharing in the general prosperity. 
The makers adopted the wise policy a few weeks ago of refraining 
from advancing prices in the hope of stimulating inquiry. To 
some extent, it is said, this policy has met with its reward. The 
continued upward movement in the values of raw iron has, how- 
ever, rendered a further increase imperative in the case of manu- 
factured iron. The makers held a meeting in Glasgow this week, 
and resolved to advance their prices 10s. per ton all round. The 
basis price of crown bars is now £7 2s. 6d., and that of best bars 
£7 10s. per ton, in both cases subject to the usual 5 per cent. 
discount, 

The steel trade continues to be fully employed. There is a 
constant inflow of new work, with a prospect of large orders still 
to be placed. It is understood that for the present the steel- 
makers are in most cases filled up with orders to such an extent 
that they are unable to accept more work at current prices, 

During the past week a large number of fresh shipbuilding con- 
tracts have been reported. These included quite a list of cargo- 
carrying steamers, varying in capacity from 2000 to 9000 tons, 
Most of the work is from home owners, but some foreign contracts 
are also announced, including two steamers for service between 
Japan and Shanghai. 

Boilermakers are now extremely busy, and the engineering 
trades are generally more active. 

Arrangements have been made for an important extension to the 
locomotive engineering works of the North British Locomotive 
Company at Glasgow. The chief extension at present is at the 
works on the south side of the city at Polmadie, and this will cover 
an area of from three to four acres. The contract for erecting the 
new shops has been entrusted to Sir William Arrol and Co., and 
when this work is completed a large amount of valuable new 
machinery will be introduced. 

There has been a considerable expansion of business in the ship- 
ping department of the coal trade. The aggregate shipments at 
the Scotch ports in the past week reached 295,159 tons, being 
13,616 tons more than in the preceding week, and 15,062 tons over 
the quantity despatched in the corresponding week of 1904. There 
has been a better business all over the various branches of the 
shipping“trade, the quantity despatched to the Continent being 
specially heavy. Prices of shipping coal have remained without 
much alteration, and this is accounted for by a very large output 
at the collieries. The demand for house coal for home use he 
been exceptionally good in the last few days, owing to very cold 
weather, and prices of the better qualities of coal are hardening. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

A SOUND trade continues to be done in the Silesian iron and 
steel industry. Activity in many departments is showing a 
gradual improvement, and makers are well sold forward generally. 
Firmness in price and an animated demand are the characteristic 
features of the pig iron business. On the malleable iron market 
confidence increases, and there is still a fair trade done in the 
various articles of finished iron, even girders meeting with pretty 
good request. 

In the Rhenish-Westphalian iron business the healthy tone 
previously reported continues, more life has been stirring in the 
crude iron department, and there is very little change noticeable 
in any of the other trades; the tendency, however, is in an upward 
direction, and business after Christmas is expected to be very 
lively. It is reported frofm Hagen that at a recent meeting of the 
sheet mills there a rise of M. 7 p.t. for sheets would become 
necessary in consequence of an advance of M. 5 p.t. for semi- 
finished steel which has recently taken place. 

According to the Frankfurter Zeitung, preliminary negotiations 
concerning the projected Bar Convention are taking place, 
Thyssen, of Mulheim, and the managers of the Krupp Company, 
and of the ‘‘ Union,” taking a leading part in this matter. A final 
decision appears, however, to lie in the dim future. 

The locomotive factory, Kraus and Co., of Miinchen, has just 
constructed its 5000th locomotive, and on the occasion issued a 
beautifully finished souvenir which gives an interesting review of 
the development of the establishment, 

A meeting of the International Girder Union has, according to 
the Echo de I’ Industrie, taken place, and a rise of 2-6 sh. was 
resolved upon. This Union, which was founded in November, 
1904, comprises German, French, and Belgian mills, and a place of 
sale has been arranged for each country, the principal office being 
in Diisseldorf. 

The Silesian coal industry has been considerably influenced by 
the want of available wagons, and pits are very much behind in 
carrying out the orders received, the cold weather of the last few 
weeks having caused a strong increase in demand. A good inquiry 
comes in from Russia, but the above-named difficulty to get 
wagons has naturally also limited the deliveries on foreign account. 
An exceptionally brisk business is done in coke; in many cases 
producers could not satisfy their customers. As the blast furnace 
works buy very heavily, a rise in quotations has taken place, with- 
out, however, influencing the demand, which continues just as 
lively as before, and this shows the strong and healthy condition of 
the coke market. Deliveries in Silesian coal in September of pre- 








sent year have been about 456,128 t., against 509,392 t. i 

and 446,690 t, in September last year, export. being seat 
Russia, 72,216 t. to Poland, 453 t. to Roumania, and 380 611 t. t 
Aneteie. ee : 2 

‘rom the Rhenish- Westphalian coal district the same comp|a; 
regarding the scarcity of wagons is heard, no less than 2500. —* aa im 
having been wanted on the 9th inst., and in a number of om 
sy a = of the colliers mere gone down to the pits, Coal fos 
coke-making is very stro inquire for, also soal. T 
a gw inthe pei and coke trade is firm. retin The tong 

ll the principal trades of the Austro-Hungarian iron indus 
have been moderately well occupied in the es of een 
None, however, have shown un improvement in activity, and the 
general condition of affairs can hardly be considéred favourable : 
for if the shops succeed in securing orders, it is at very low prices 
which leave but a small, if any, profit. . 

On the Austro-Hungarian coal market a lively demand js 
experienced for all sorts of fuel. Prices are fluctuating. The 
Bohemian brown coal trade, which promised to be very active, has 
been checked by the rise of M. 2 p.t. in the Elbe freights for sol 
The Austrian exporters remonstrated against this, and in conse. 
quence there has been a sluggish trade where otherwise active 
deliveries might have been reported. The railways consumption 
in brown coal is large, so the pits do not mind the temporal inter. 
ruption of the Elbe traffic very much. 

A pretty lively trade is done on the French iron market 
generally. Though the strike has practically ended, it may 
be some time before work is fully resumed in the Meurthe et 
Moselle district. 

Iron bars are quoted 125f. p.t., the same in steel 125f. to lgf, 
for export. For home consumption steel bars fetch 135f, to 137¢, 
while iron bars are paid with 130f. to 132f. p.t. ‘ 

Business on the Belgian coal market moves on satisfactorily, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 17th, 

THE requirements for structural material for building and for 
steel car construction have reached a point where nothing but 
additional capacity will meet the crisis. Jones and Laughlins at 
Pittsburg expect to have completed by January Ist a 26in. mill, in 
which structural shapes will be rolled. The Carnegie Steel 
Company, it is said, is also contemplating further extensions of 
plate mill capacity. This interest has already advanced prices, 
which is contrary to its policy, and a further advance, it is thought, 
will be announced in a short time. The idea is to fix a standard 
price and hold to it in good times and bad times, just as the rail- 
makers have stuck to 28 dols. per ton for steel rails, no matter 
how prices for raw material went. This policy can be carried out 
if it is resolved todo so. The steel plate people met in this city 
this week and decided to advance prices 2 dols. per ton on plates, 
The great body of small buyers will be caught in this advance, and 
will be obliged to pay it. 

An advance is also taking place in crucible steel, and there isa 
rushing demand lest a stil] farther advance be announced before 
November Ist. The condition of trade in bar iron and sheet is 
satisfactory. Pipes and tubes are also in excellent demand, and 
mill capacity is fully sold up. Merchant steel has been advanced 
2 dols per ton within a week ; steel billet makers are now figuring 
out the prices they will charge for billets for next year's delivery. 
There are inquiries for 30,000 tons on the market to-day. The 
price for basic billets is 26 dols., and forging billets 28 dols. 

There is also an advancing tendency in ore and coke. Deliveries 
of coke are hampered by a shortage of cars, and this fact is 
responsible in part for the higher prices. Coke is selling at present 
at 2-60 dols. per ton for next year's delivery for furnace purposes, 
and at 3 dols. to 3-50dols. for foundry coke. There is an urgent 
demand for pipe for natural gas purposes, as several long pipe 
lines have been projected, and will be constructed just as rapidly 
as the material can be had. 

The activity in steel rails continues, and sales considerably in 
excess of 200,000 tons have been contracted for within a few days. 
Large orders are awaiting acceptance, the only difficulty being as 
to date of delivery. 

The supplies of copper for spot delivery at present are rather 
light. Exports for the past week 1594 tons, and for the first 
twelve days of this month 5028. On the other hand, domestic con- 
sumption has made up for this falling off. Hardware of all kinds 
is very active, and dealers throughout the South and West are 
stocking up as rapidly as they can obtain deliveries, There is a 
scarcity of old material, on account of some very large purchases 
having been made last week. The tin market is quiet, and prices 
have weakened slightly. An active demand is reported for lead, 
and prices are quoted at 4-90 for small spot lots of de-silverised. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market is brisker and there were more inquiries for 
forward delivery. House coal in fair request, both for shipment and 
inland trade. ‘he quantity of coal shipped for the week ending 
October 2lst was 73,515 tons; foreign, 55,460 tons; coastwise, 
18,055 tons. Imports for the week ending October 24th were :— 
Iron ore, 2215 tons ; iron pyrites, 1577 tons ; phosphates, 25 tons ; 
scrap, 335 tons ; pitwood, 6723 loads, 

Coal :—Best steam, lls. 6d. to 11s. 9d.; seconds, 10s, 6d. to 
10s. 9d.; house coal, best, 14s.; dock screenings, 7s. 6d. to 7s. 9d.; 
colliery small, 7s. to 7s. 3d.; smiths’ coal, 9s. Pig iron:—Hematite 
warrants, 70s. 44d., f.0.b. Cumberland prompt; Middlesbrough 
No. 3, 52s. 9d. {ron ore:—Rubio, 17s. 6d. Steel:—Rails, heavy 
sections, £5 10s. to £5 15s.; light ditto, £6 10s, to £6 15s,; 
Bessemer steel tin-plate bars, £5; Siemens steel tin-plate bars, 
£5 5s, Tin-plates:—Bessemer steel, coke, 14s. 3d. to 14s. 6d.; 
Siemens, coke finish, 14s, 6d. to 14s, 9d. nominal. Pitwood, 20s. 6d. 
to 21s. ex ship. London Exchange telegrams goto ag £72 7s. 6d. 
to £72 10s.; Straits tin, £148 15s. to £149, Freights active and 
rates firm. 








PERSONAL.—Since the 16th inst. Messrs. Dobbie, Mclnnes, 
Limited, have occupied the premises at 113, Fenchurch-street, 
E.C., hitherto occupied by the dissolved firm of Dobbie, Son and 
Hutton, of which their managing director, Mr. John C, Dobbie, 
was a partner. 


ContRacts.—Joseph Wright and Co., of Tipton, are supplying 
to Messrs, Cammell, Laird and Co, a special evaporator and feed- 
water heater for the steam yacht Portia, caloritiers for the Burnley 
Union, Dudley Union, Leeds Infirmary, and several other insti- 
tutions; and have on hand an order for four special live 
steam heaters required by his Majesty’s Government for the 
Chatham and Portsmouth Dockyards.—Messrs. Willans and 
Robinson, Limited, of Rugby, inform us that they have received 
orders for four steam turbines of 1000 kilowatts each for the 
Cleveland and Durham Power Company’s new station at Middles- 
brough ;-three turbines of 1000 kilowatts each for Messrs, Bruce 
Peebles’ Durham scheme for supplying power to a number of 
collieries ; two turbines of 1000 kilowatts each for Messrs. Bruce 
Peebles’ Fife scheme; one turbine of 1500 kilowatt capacity for 
the Vestry of Islington; one turbine of 1000 kilowatt capacity 
for Messrs. Drake and Gorham ; and two turbines of 1500 kilowatt 
capacity each for the Vestry of Shoreditch. 
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BRITISH PATENT SPECIFICATIONS. 
Selected and Abridged by J AMES D. ROOTS, 4.1. Mech. £. 


When a in aia printed in italics. 
the eg rv abridgment is not illustrated the Specification is without drawings. 

z ies of Specifications may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings. Chancery-lane, London, W.C., at 8d. each. 

The first date given ts the date of application ; the second date at the end of 
the abridgment is the date of the adver of the of the ip 





apecification. may on any of the grounds mentioned in the Acts, within two 





eas the date given at the end of the abridgment, give notice at the 
Patent-opire of opposition to the grant ofa Patent. 
STEAM ENGINES AND BOILERS. 
92.120, Oztober 14th, 1991,—IMPROVEMENTS IN DIRECT-ACTING 
"Spam. «<Pomes, Robert R:chardson, 16, Jamieson-street, 
Govanhill, Glasgow. 


This invention relates to the steam cylinder of the class of 
direst-acting pumps having no positive valve motion. Generally 

aking, the valve in this class of pump is controlled by the main 
on ‘which, when near the end of each stroke, uncovers a 
assage which allows pressure steam to act on a small piston or 
ranger so as to move the valve. The object is to make a pump 
at this class which shall be simple in construction and certain in 
There are two figures. Fig. 1 is a longitudinal section 


pone the steam cylinder. The steam cylinder a is of the usual 
types ‘with ports bb! leading to each end, and the usual exhaust ¢ 


and common slide valve d; e is the steam chest and ¢! the steam 
inlet. Small cylinders ff} are provided, one at each end of the 
valve casing, and a valve rod g is carried into each of these cylinders 
and packed with packing, consisting of two hollow cylindrical 
blocks  /!, which are fitted movably in holes made in the metal 
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at each side of the steam chest, and are provided with interlocking 
projections 42 43, These packing blocks are pressed tightly against 
the valve-rod by means of the spiral springs i 71. Small double 
pistons / /: are fitted one to each end of the valve-rod. Each piston 
is made in the form of an ordinary piston valve, but the inner 
parts /! £1 alone act as pistons, whilst the outer parts ;? & are per- 
forated, as shown at /, and their function is to cover small ports 
m m' leading respectively from the interior of the steam cylinder 
a to the interior of the cylinders f' and f. A small port 1 leads 
from the interior of the cylinder f! to the port /', whilst a similar 
port x' leads from the cylinder f to the port). The arrangement 
is similar at both ends of the cylinder. The valve-rod y may be 
carried through a hole in a projection o on the back of the slide 
valve, as indicated in dotted lines, and is provided with collars 
pp. As the main piston s uncovers the port m, steam enters from 
the cylinder a into the cavity 71, and acts on the piston /', and 
pushes the valve d over to the left-hand side, so as to reverse the 
engine, and the impetus given to the valve and its parts causes the 
piston ; to cover the port m and the piston ;' to cover the port n. 
The piston /' is cushioned at the end of its stroke by the steam 
locked in the space between the port x and the inner wall + of the 
cylinder. The steam entering the cavity 7! can pass freely 
through the two perforations // to the outer side of the piston ;. 
In the same manner, when the piston s reaches the opposite end 
of its stroke the steam gains access by the passage m' to the piston 
cavity 7, and acts on tha piston /' so as to shift the valve d again, 
—NSeptemhei 27th, 1905, 


INTERNAL COMBUSTION ENGINES. 


26,335. Dacember 3rd, 1904.—IMPROVEMENTS IN TWO-STROKE 
Cycte Gas Enaines, Franz van Handorff, 58, Ada/bertstrasse, 
Frankfort-on-the Main, Germany. 

This invention relates to an improved two-stroke cycle gas 
engine, for single or double action, in which, at or near the end of 
the exhaust stroke or at the beginning of the supply stroke the 
exhaust gases are removed by means of scavenging air supplied 
to the working cylinder, and by means of the next charge. The 
scavenging of the working cylinder and the introduction of the 
fresh charge consumes a certain amount of work, and the larger 
this amount of work is the lower is the efficiency of the engine. 
The object is to reduce, as far as possible, the amount of work 
required for the purpose indicated, in order to obtain the highest 
possible efficiancy of the engine. The amount of work required 
for scavenging and charging the working cylinder is considerably 
reduced by using a special form of exhaust ports, or a special form 











of working piston, by which the period during which the exhaust 
ports are open is prolonged as much as possible, The amount of 
work required for scavenging and charging the working cylinder 
depends upon the pressure with which the scavenging air and the 
charge have to be introduced into the cylinder. Since this pres- 
sure depends upon the pressure existing in the working cylinder, 
and on the time which is at disposal for the scavenging and the 
introduction of the charge, it is obvious that, for the purpose of 
reducing the work consumed by the scavenging and charging 
effects, the exhaust ports must remain open as long as possible, 
since while they are open the pressure in the working cylinder is 
at its lowest point. There are five figures. Fig. 1 is a longitudinal 
vertical section of the engine. The working cylinder a, in which 
moves the piston b, is provided at each end with a cover or cylinder 

ead c, on which is mounted a valve-box, with a supply valve i and 
ports communicating with an air-supply inlet f and a gas supply g 
arranged in a nozzle e, e valve i is fixed toa spindle /, and is 


adapted to be controlled by means of rods x, operated by means 
spring / tends to keep the va!ve closed. 
an annular chamber 7, which communi- 
directed nozzle s formed in the valvye-box 


of a cam on the shaft. A 
The air inlet f leads into 
cates with a dowawardly 





ention is communicated from abroad the nams and address of 


The gas inlet 7 communicates with the interior of the cylin- 
drical valve-box @ by means of slots ¢, and a slide valve v for 
cutting off the gas supply is fixed to the spindle £ within the 
valve-box. The use of positively operated gear for controlling the 
supply of air and gas allows of exactly adjusting the quantities of 
scavenging air and explosive mixture to be used, and of cutting off 
each at its proper time. When the piston b, which is shown at a 
dead point, exposes the ports 7, the products of combustion flow 
through into the exhaust channel x. As soon as the pressure in 
the working cylinder has fallen, the valve 7 is opened, and the 
working cylinder is scavenged by means of air passing through 
the nozzle sand the valvei. The supply of gas must not take 
place till later, and the slide valve v covers the slots ¢ during a 
certain length of time. The duration of the scavenging action 
depends upon this length of time. As soon as the slots ¢ are un- 
covered, the air flowing through the nozzle s sucks gas through the 
slots, so that explosive mixture passes into the working cylinder. 
In the meantime the piston has commenced its inward stroke, and 
closes the ports « before the mixture can enter the exhaust con- 
duit x, when the valve 7 and the slide valve vare closed. Towards 
the end of the inward stroke the ignition takes place and the 
explosion stroke commences, and towards the end of the latter 
the described action is repeated. The inner surfaces of the ports 
x are at acute angles with regard to the walls of the cylinder, so 
that in the walls inclined grooves are formed, which lead to the 
exhaust ports communicating with the exhaust conduit x, the 
depths of the grooves increasing towards their central parts — 
September 27th, 1905. 


LOCOMOTIVES. 


January 10th, 1905.—IMPROVEMENTS IN AND CONNECTED 
WITH THE AXLE-BOXES OF LocoMOTIVES, Giuseppe Zara, 
Resesu Advriatique, Florence, Italy.—Date under International 
Convention, 12th January, 1904. 

This invention relates to the application of articulated liners 
between the axle-boxes and the horn plates of locomotives with 
the object of permitting a perfectly free movement of the axles, 
and at the same time of ensuring the solid and even support of the 
bearings upon their journals, There are four figures. Fig. 1 is 
an end elevation of wheels and axle; 22 is the axle fitted with 
locomotive wheels, and on which are mounted axle-boxes provided 
with articulated liners, with their horn plates and their frame 
plates. In this locomot:ve the vertical axis is inclined at angle 26 
to the axis 2 2, whilst the axle-boxes bear throughout their 
whole length upon the journals of the axle. If, therefore, it is 
considered that the locomotive is travelling round a curved track, 
it will be seen that the supporting springs are compressed more on 
one side of the machine than the other, so that the horizontal axis 
11 of the transverse section of the locomotive is no longer main- 
tained parallel to the axis 22 of the axles and of the track. If, 


484, 


N°484. 


























Fig.2. 


Fig.3. 


however, examination is made of the means by which the axle- 
boxes are generally retained in their horn plates it will be found 
that their vertical edges endeavour, on the contrary, to retain 
this parallelism, producing consequently strains, which acting 
upon the axle-boxes tend to make them turn in a transverse plane 
and to rise up to one extremity of the journals of the axles. To 
avoid this inconvenience and to enable the locomotive to oscillate 
freely on its spring, without in any way interfering with the even 
contact with their journals, the adjusting liners, which in some 
cases have hitherto been rigidly applied, to the faces of the axle- 
boxes which are in contact with the horn plates, are made so that 
they can turn in relation thereto. In order to obtain this result, 
as shown at 7, 8, 9-10, 11, 12 in Fig. 2 of the drawings, a circular 
form is imparted to that part of the exterior profile of the liner 
which is in contact with the guides of the boxes, and correspond- 
ingly circularly shape—with an equal radins—the lateral guides of 
the boxes, as shown at 14, 15, 16-17, 18, 19 in Fig. 3, in contact 
with the liners themselves. By this means the liner when applied 
to the axle-box will be capable of turning round the centre 5.— 
September 27th, 1905. 


ROAD MOTOR VEHICLES. 


1282. January 23rd, 1905.—IMPROVEMENTS IN CHANGE SPEED 
Conn, Augustus C. F, Dann, 54, St. Augustine-road, Southsea, 
ants, 

This invention relates to change speed gear of the kind in which 
the two sets of gear wheels are always in mesh, but one set, which 
may be eitker the driving set or the driven set, is loose upon its 
shaft, to which any one of the individual gear wheels of the set is 
arranged to be coupled by means of a suitable clutch mechanism. 
This invention relates more particularly to the means for coupling 
and releasing the loose pinions on their shaft. There are two 
figures. The 


Fig. 1 is a section in the plane of the shaft centres, 











shaft a is the driving shaft and has five gear wheels, a! a? a? a‘ a°, 
keyed thereon, while the shaft ) is the driven shaft, on a hollow 
portion of which are freely mounted an equal number of gear 
wheels, }1 425° }405, which, with the exception of the last, are always 
in mesh with the corresponding gears on shaft a. The wheels a*° 





are geared through an intermediate pinion c mounted to rotate or 





a pin c'which is secured in a boss c? extending from the end of the 
gear box. In the walls of the hollow shaft / are a number of 
series of radial slots d, one series for each of the gears, each slot 
having a block e arranged to slide radially therein, the outer face 
being struck to the curvature of the internal periphery of the gear 
wheel with which it is intended to co-operate, while the inner face 
forms part of a circle having a diameter equal to the width of the 
block or just barely the width of the slot. The gear wheels on 
shaft } are retained in position longitudinally between collars /, 
and between the contiguous relatively movable surfaces there are 
interposed ball bearings g. The clutch blocks ¢ are arranged to 
be thrust outwardly by means of an expanding member consisting 
of a spring steel split ring 2 coned internally and adapted to be 
expanded by a cone i, These cones are normally pressed apart 
by the spring /, which is compressed between a shouldered recess 
i1 in the cone i and a corresponding recess /' in a disc £ against 
which the split ring 4 abuts. The cones are drawn together by 
means of a flanged rod m, which they loosely encircle and which 
is coaxial with the shaft /, and a flanged sleeve or tube x surround- 
ing the rod. Between the flange m' of the rod and the base of 
the cone 7 is inserted a disc 0 provided with ball bearings o' opposed 
to the base of the cone, and a similar disc p.is interposed between 
the flange n1 of the sleeve x and the abutment disc /, having ball 
bearings »' opposed to the face of the disc. When the fianges of 
the rod m and sleeve n are caused to approach each other, which 
may be effected by any suitable means, the split ring 4 is ex- 
panded, forcing the clutch blocks ¢ of the gear wheel into frictional 
engagement with the internal periphery of the wheel, thereby 
clutching it to the shaft / and consequently rotating the shaft.— 
September 27th, 1905. 


SIDE-TIPPING WAGONS. 


25,362. November 22nd, 1904.—IMPROVEMENTS IN SIDE-TIPPING 
Wacons, Messrs. D, Stewart and Co., Limited, and Thomas 
Wishart, London-road Ironworks, Glasgow. 

This invention relates to tipping wagons in which a wagon body 
of large cubic capacity is supported upon bearing rollers on an 
under carriage or frame having a horizontal upper surface, and is 
adapted to be traversed across the under carriage and to discharge 
on either side, and the object is the provision of simple means for 
traversing the wagon body and tilting it. There are two figures. 
Fig. 1 is an end elevation. The wagon body A is of rectangular 
cross section, divided into compartments and furnished with doors 
on each side, and is carried on rollers C borne by cross beams D 
on the under frame E, and in effecting the tipping operation the 
wagon body is moved laterally to bring its centre of gravity 
approximately over the ends of the cross beams D by means of a 
worm or worms F on across shaft G, carried in bearings on the 
under frame E, engaging with the teeth of a rack H fitted on the 
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Fig.1. 


under side of the wagon body A, the worm shaft being operated 
by a hand wheel—not shown—on either side of the wagon. Either 
end of the wagon body has secured to it a channel bar or beam I, 
whereinto is entered a pin and roller J projecting from a worm 
wheel K, supported in bearings in a bracket or standard L on the 
under frame E. This worm wheel K is rotated by means of a 
worm M on a cross shaft N, also carried by the bracket L and fur- 
nished with an operating hand wheel or like device on either side 
of the wagon. Hooked brackets O are secured to the under side 
of the wagon body in such positions that on completion of the 
lateral movement of the body A they engage with the projecting 
axles ¢ of the supporting rollers C, and limit the lateral movement 
while permitting of the tilting motion of the wagon body, which is 
effected by rotating the worm wheel K with the projecting pin and 
roller J, which bears on the upper flange of the channel bar or 
beam I. When the tipping of the wagon body is thus effected 
and the centre of gravity is beyond the end ms, the lower 
flange of the channel beam I bears on the pin and roller J, thus 
limiting the tipping motion, which is under complete control. 
When the wagon body A is divided into compartments any one or 
more of them may be discharged to either side. The arrangements 
described are also applicable to railway and like wagons.— 
September 27th, 1905. 


SMALL ARMS. 


26,135. December Ist, 1904.—IMPROVEMENTS IN BREECH-LOADING 
SMALL ARMs, James B. Thorneycroft, Netherplace, Mauch- 
line, Ayrshire ; Moubray G. Farquhar, Drumnagesk, Aboyne, 
Aberdeenshire ; and Arthur H. Hill, 6, Cornwall-road, Hands- 
worth Wood, Birmingham. 

This invention has for its object the provision of a bolt action of 
improved construction, and its adaptation to magazine rifles of 
that kind, in which the over-all length of the weapon is reduced by 
projecting the magazine and action into the stock. There are 
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eleven figures. Fig. 2 is a side elevation partly in section of the 
breech-bolt actiou magazine and relative parts, the enclosing stock 
and woodwork being removed. ‘The body A, secured to the rear 
end of the barrel 33, is formed, as usual, with internal screw threads 
or recesses to receive an interrupted screw formed on the bolt C, 
and has fitted rearwardly from its base a bifurcated or slotted 
guide plate D, straddling the magazine E, and extending horizon- 
tally over part of the stock to which it is secured, the gnide plate 
D, which constitutes the upper part of the action, having formed 





in it a dovetailed recess wherein is fitted to slide a combined cover 
for the magazine and carrier C? forthe bolt C. This cover plate or 
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bolt C is fitted to rotate to engage with the screw threads or recesses 
in the body A, the bolt being provided with a handle by means of 
which it may be turned on the carrier stem c! to effect its engage- 
ment or disengagement with the body. The bolt C is secured to 
the stem c! by a pin and slot connection, or is held thereon by 
means of a ribc?, thereon entering a groove in the carrier C!, or by 
like means allowing of rotation of the bolt when in position for 
closing the breech, but, when withdrawn, it is locked against rota- 
tion by means of a forked catch, whose crossbar end is pressed by 
a spring into engagement with a flat face formed near the rear end 
of the bolt, the locking catch having forwardly-projecting fingers 
or forks, which, when the bolt C is forced home into the breech, 
strike the body at g!, and are driven back against the power of the 
spring to release the bolt and permit its rotation. A light cover J 
of wood, vulcanised fibre, or like material, is fitted over the rear of 
the bolt carrier to enclose it and the hammer K, whose upper end 
passes through a slot L in the carrier or cover C!, and strikes the 
end of a firing needle M carried forward through the bolt stem c!. 
The hammer K, which is cocked in the act of retracting the bolt 
carrier C!, may be operated by any of the spring-actuating devices 
in use in sporting guns, such as the spring N, and it is engaged 
by a sear O, operated by a connecting-rod P from the trigger, 
which is placed forward of the magazine, The bolt, in the act of 
being turned to withdraw it from the breech, may draw back the 
striking needle by cam action, or by the usual helical spring in the 
bolt. A shieid S fitted on the sliding cover C! limits the rearward 
movement of the striking needle M, and has formed on it a for- 
wardly extending extractor blade T, having at its forward end an 
extractor hook ¢. A ‘‘safe” is provided to lock the hammer K, 
when cocked, and consists of a sliding plate V, having a milled 

rojection v! for engagement with the thumb, and an inclined pro- 
jection ¢*, adapted, on sliding forward the plate V, to engage with 
one arm +4 of asmall beam lever V'! pivoted at +, and so bring 
the arm v* to bear on the upper end of the hammer K, and to lock 
it against movement, whilst, on sliding the plate V to the rear, 
the arm + of the beam lever is engaged with the projection 7? to 
disengage the arm v+ from engagement with the hammer K, as 
shown at Fig. 2. The magazine EK is fitted with a loose platform E', 
supported by a blade or other spring E?, the forward end of the 
magazine being inclined at E* to facilitate the directing of the 
individual cartridges towards the breech when pushed forward by 
the bolt C.— September 27th, 1905. 


TORPEDOES. 


25,093. November 17th, 1904.—IMPROVEMENTS IN OR RELATING 
TO A METHOD AND MEANS FOR INCREASING THE WORK 
OBTAINABLE FROM A CHARGE OF ‘COMPRESSED AIR, MORE 
PARTICULARLY APPLICABLE TO THE PROPULSION OF TORPEDOES 
AND THE LIKE, Sir W. G. Armstrong, Whitworth and Co., 
Limited, and William H. Sodeau, E'swick Works, Newcastle- 
on-Tyne. 

The amount of work obtainable from a charge of compressed air 
stored in the reservoir of a Whitehead torpedo is increased by 
burning inside the reservoir alcohol, petroleum, or other suitable 
combustible liquid, so that the temperature of the air is raised, 
and the pressure ee, increased or longer maintained. 
There are four figures. Fig. 1 is a part longitudinal section of a 
torpedo constructed according to this invention ; a4 are two fuel 
reservoirs having differefit ratios of air space to fuel space, which 
are employed for the purpose of obtaining a suitable gradation of 
the fuel supply ; ¢ is the compressed air reservoir communicating 
with reservoirs 2 and } by the piped; ¢ is a valve on this pipe. 
The initial rate of flow of fuel —— the pipe d is due to the 
expansion of the air in both a and 4, but at a desired stage the 
reservoir a, which has a relatively large air space, will have become 
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empty. The fuel supply is then obtained only from b, so that the 
rate of feed is then much less than if the whole of the air originally 
contained in the fuel reservoirs was still driving out combustible 
liquid by its expansion. Conversely, the initial rate of feed is 
much greater than if the air space in a had not been acting durin 
the early stages ; fis a spraying nozzle at the end of the pipe d, 
or the dish-like furnace may be employed; g is the primer or 
cartridge for igniting the spray ; 47 are the pipes for charging the 
fuel reservoirs a and } ; & is the pipe leading the compressed air 
from the reservoir ¢ to the engine. The fuel reservoirs may be 
placed inside instead of outside the reservoir c, but this is not 
usually convenient.—September 27th, 1905. 


MISCELLANEOUS. 


17,353, August 23th, 1905.—AN IMPROVED YIELDING BgaRINa, 
Carl G. P.de Laval, Ph.D., Kungstriidgardsgatan 2c, Stock:- 
holm, and Ernst RE. F. Fagerstriim, Bergsgatan 19, Stockholm. 

This invention relates to a simple and inexpensive yielding 
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Fig. 1. 


bearing, more especially adapted for us3 with quickly rotati 
shafts, There are two figures, Fig. 1 illustrates partially ‘i 





section a steam turbine shaft, provided with two bearings of this 
description, while Fig. 2 shows a transverse section. The bearing a is 
suspended by means of one or more cords or wires ), extending 
over at least two supports ¢, situated one on each side of the shaft, 
the cords or wires embracing the bearing in such a manner as to 
retain it in its position of equilibrium, though still allowing it a 
certain amount of freedom—owing to the elasticity of the cords or 
wires—to move in all directions and occupy different positions, 
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Fig.2. 


which freedom is a matter of necessity in the case of shafts for 
turbine discs and separator vessels, in order that these, during 
their rotation, shall acquire their position of equilibrium and revolve 
about axes containing their centres of gravity. A cord is used, 
which is wound first around one support, then on one side of the 
bearing, then on to the ——— side of the other support, then 
peor 5 that support, an k in the ee direction, forming 
a kind of double 8,—September 27th, 1 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette, 


799,644. Lock Nut, 7. Goserud, Sturgeon Bay, Wis.—Filed 
January 23rd, 1905. 

The second of the two claims adequately explains this invention. 

A nut comprising a plurality of superposed annular threaded discs 


having each a peripheral notch and arranged to be operated 


simultaneously as a single nut by a tool with the notches regis- 
tering and forming a longitudinal groove for engagement with the 
tool and independently as jam nuts with the notches out of 
register, 
799,723. Repuctne VALVE, J. Dewranceand G. H, Wall, Southwick, 
England.— iled October 24th, 1904. 

This invention consists in the combination with a main control- 
ling valve of the equilibrium type, having two heads of equal 
diameter, and cut-off rings whereon the heads seat, of a rocking 
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lever connected as to one arm with the valve and as to the other 
arm with a reacting diaphragm; the latter being exposed on the 
lever side to the pressure of the ‘‘ reduced pressure” steam, and 
on the opposite side to the atmosphere. There are two claims, 


799,809. Nozzte FoR ELastic-FLUID TorBines, HL. Thomas, 
Swampscott, Mass., assignor to General Electric Company, a 
Corporation of New York.—Filed March 6th, 1905 

The nature of this invention will be readily understood from the 
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It consists in inserting subsidiary blades into the 


drawing. 
There 


diverging nozzles to prevent the setting up of eddies, 
are seven claims, 





—————————— 
—. Dam, W. L. Church, Newton, Mass.—Filed June 2nd 


The inventor pro 


and i 
stream being caus ssomon dot 


es to prevent scouri 
To this end the water 


by by-wash delivery, 


is returned on its self, so to speak, and compelled to fail into 
quieting pool, as shown in the engraving. There are nine claims, 


793,840. Wrencu, F. A. Edwards, Lincoln, Me.—Filed June 
13th, 1905. 


The drawing explains this invention. One of the jaws is fitted 


with a movable face, which automatically adjusts itself to the angle 
of the nut. There are two claims. 


800,021. APppaRATUs FOR LOADING ORDNANCE, C. P. EF. Schneider, 
Le Creusot, France.—Filed October 6th, 1904, 
This isa revival. Inthe old muzzle-loading days the use of 
flexible rammers was proposed, in the form of wire rope or flat-link 
chains, Herr Schneider uses a flexible chain rammer to send the 
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or 


shot into a gun, in a way which will be understood at once from 
the drawing. There are seven claims, covering, among other 
things, the construction of the chain, which is flexible in only one 
direction. 


£00,219 Process FoR HEATING AND FirRING BOILERS BY MEANS 
or O11, EZ. Kirting, Hanover, Germany.—Filed February 28th, 
1902, 


When a liquid heated above its atmospheric pressure boiling 
point is liberated, a portion of it is at once vaporised, and breaks 
up the escaping liquid into spray. This principle is utilised in 
this invention. The process consists in introducing liquid oi) un- 
mixed with air under pressure into a tube, heating the oil in the tube 
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toa point above its normal boiling point, but below the point at which 
vapours are generated under the pressure to which the cil is sub- 
jected, maintaining the oil in its liquid state by pressure until 
delivered to the combustion chamber, then suffering the super- 
heated liquid oil to enter the bustion chamber, and introducing 
air into the spray. There are three claims. 











Next month the City Council of Ghent will invite 
tenders for the execution of important harbour works, among them 
being the enlargement and deepening of the new maritime basin, 
which is to be made 2200 m. long and 180 m. wide, and the water 
alongside the quays will be 30ft. deep. All the works are to be 
completed by ber 3ist, 1907, 
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IRRIGATION ENGINEERING, 


gir Hansury Brown, K.C.M.G., late Inspector-General of 


m Irrigation in Lower Egypt, and formerly in Upper Egypt. 
No. 111.* 
Tur preceding articles have dealt with the considera- 


bi designing comes construction, and after construction 


the use of the works to serve the end for which they were | 


designed and constructed. To one class of engineers the 
construction period is the only one that is interesting ; 
and, no doubt, the satisfaction of seeing an important 
work grow under one’s hands is a solid one. Moreover, 
the “gallery ” applauds, and honours are distributed when 
a work of sufficient importance to attract the attention of 
the public is successfully brought to a completion; and there 
ig satisfaction also in that, though not so solid. All the 
world, for instance, has heard of the Assuan dam, though 
many have very inaccurate ideas as to whom should be 
given the credit of the original conception of the design and 
of the actual construction. But thedam is there, whoever 
fathered it, and it is doing its duty, regarding which little 
will be known by any but those who are specially 
interested in Egypt and watch its further development. 
Fortunate, indeed, is the engineer whose duties compre- 
hend the work of each of the three periods of design, con- 
struction and administration, and who has the satisfaction 
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ROSETTA WEIR, 


ns which affect the designing of a canal project. After | 


| which rest on the sand at the natural water level, or at 
| the level to which it may be judged convenient to lower 
| the water by pumping. The wells are weighted, and the 

sand excavated from within by special plant, so that the 
| wells sink below water level as the excavation continues. 
| More height is added to them, and the sinking is con- 
tinued till the bottom of the well has reached the required 
depth. The superstructure is afterwards built on a plat- 
form covering the wells. 

There is also the method of getting in foundations by the 
help of compressed air, which, however, has not been 
much used in irrigation work in India or Egypt. It 
requires special plant and labour skilled in the process, 
as there are dangers attending its employment by un- 
trained hands. 

Yet another method of constructing sub-aqueous work 
was a few years ago applied in Egypt to the construction 
of two important weirs down-stream of the Delta barrage. 
Cement, used in the form of grout, for cementing together 
materials under water, had been successfully used in 
various ways by different engineers, and notably in the 
| Hermitage Breakwater, Jersey, by the late Mr. W. R. 

Kinipple, whose advocacy of the system attracted the 
attention of the irrigation officials in Egypt, and eventu- 
| ally led to its adoption for the weirs. A cross section of 
the weir, as built on the Rosetta Branch, is here given— 
| Fig. 2. The core and footing walls up to the level of 
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Fig. 2—SECTION OF THE ROSETTA WEIR 


of converting his design into material structures, and of 
using them to produce prosperity among the people for 
whose benefit they were designed. 

Already, in the first article, a list has been given of 
the different descriptions of works that an irrigation 
engineer has to design, construct and utilise. They are 
many and various. The ordinary principles and methods 
of construction apply to most of them. But from among 
them there may be selected as belonging peculiarly to 
the province of the irrigation engineer such masonry 
works as high dams to create storage reservoirs, anicuts 
and barrages to raise the summer level of rivers, canal head- 
works tocontrol the main supply ; also syphons, aqueducts, 
or super-passages, to carry one watercourse past another ; 
and lastly navigationlocks. Mostof these would have their 
foundation level below the lowest water level, and would 
present more or less difficulty of construction according 
to the nature of the foundation bed and the strength of 
springs over the foundation area. The ordinary method 
of getting in the foundations is to surround the area of 
operations by banks to exclude the outside water, and to 
get rid of the inside water by pumping. The concrete 
is then laid, so to speak, “in the dry,” an expression not 
to be understood literally, as where springs are working 
the concrete may have to be laid in about a foot of water. 
This was the method of construction adopted in the case 
of the Assiout barrage, lately built in Upper Egypt 
simultaneously with the Assuan Dam. The advantage of 
this method over others is that all the work done is in 
sight at the time of execution. But it has this dis- 
advantage—that, unless the springs are intelligently 
and skilfully treated defects in the floor will be 
created by the water forcing its way either under 
or through the floor. It happens sometimes that 


the supervising staff has not the experience necessary for | 


successfully dealing with the springs, but gains it as the 
work proceeds, so that the first season’s work is not with- 


out its mistakes. The principle to be observed in dealing | 


with springs is that no attempt should be made to stop 
them working until they have been surrounded on all 
sides by masonry of sufficient strength to resist the 
o— of the spring to find a new outlet through 
it. 


one extremity of the work in an even line towards the 
other, the springs will form runs for themselves through 


the unset edge of the concrete layer. And, as it advances, | 
more and more springs will assert themselves in the same | 


way, until there is a strong outflow along the advancing 
edge of the concrete, due to the combined action of all 
the springs, except such as have forced their way side- 
ways to the margins of the concrete layer, where they will 
continue to work. The cementing material of the con- 
crete will thus be washed away as soon as it is laid, an 
runs will be formed under and through the foundation 
platform, which will give trouble afterwards. The way to 
avoid this is carefully to locate all springs, and, as the 
concrete advances, to c it all round them, but not 
over them. As the springs will continue to work, their 
water must be led away in pipes, or channels of set 
masonry, over or through the concrete layer, until they 
are completely surrounded by masonry too strong for 
them to burst through. They can then be forcibly 
stopped with safety, and they will be powerless to work 
harm. ‘The methods of dealing with springs vary in 
detail with the ingenuity of those in charge of the work, 
but the guiding principle is the same with all, namely, to 
attempt no violence to the spring till sufficient forces are 
marshalled all round it to compel submission. 

The disadvantages of putting in foundations with strong 
Springs in action over the foundation bed have caused 
other methods to be resorted to. In India the method of 
getting in foundations by well-sinking is in favour, and 
has repeatedly been employed with much _ success. 
Circular or rectangular wells are built on well-curbs 
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If the cement concrete, which forms the bottom | 
layer of the foundation platform, is advanced from | 


water in the river, and also the foundations of the locks 
associated with the weirs, were formed under water by 
the cement-grout system. A trench was first dredged 
across the river bed to the dimensions and levels of the 
weir cross section. The two walls of the weir were then 
formed of a continuous succession of blocks from side to 
side of the river by means of bottomless “boxes” put 
together in the dredged trench with the help of floating 
lant. The boxes, being formed, were filled up to water- 
evel with rubble of all sizes that a man could carry, thrown 
in round four perforated pipes fixed vertically at equal 
intervals along the centre of the box. Cement grout was 
then poured down other pipes inserted in the perforated 
pipes and gradually raised as the grout rose from below. 
The pouring was continued until the grout mounted to 
the level of the river water. The box and its contents 
were then left alone till the following morning, when it 
was found that the block had set sufficiently to stand 
by itself. The parts of the box containing it were 
then cast loose, and moved forward to form the next 
block, and so on across the river. Special arrange- 
ments had to be made to get in the lock founda- 
tions, as the finished floor surface was well below 
river water level. The sides of the lock area were first 
made by lines of blocks formed in the same way and 
with the same apparatus as the core-wall. The two ends 
of the lock-space were then closed by timbering and sheet 
piles, completing the rectangular enclosure covering the 
lock area. An enormous box was thus formed, within 
which, at equal intervals of about 8ft., vertical perforated 
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pipes were fixed. Rubble was then thrown in all over 
the space round the pipes till soundings showed that 
about 5ft. height of stone was deposited. Grouting was 
| next carried on from one end to the other till the grout 
| had risen all over to the same height as the stone. The 
| work was then left undisturbed for three days, after which 
interval the enclosed water was pumped outand the surface 
| of the grouted platform cleared and cleaned. The rest of 
the lock was then built in the dry with the water of the 
river excluded by the sides of the rectangular enclosure, 
| and all springs from below rendered impotent by the floor 
| of grouted rubble. The side lines of blocks were built 
| into the lock walls as the work progressed, and the tem- 
| porary ends of the rectangle were removed down to floor 
| level on the completion of the lock. 
The advantages of this system of cement-grouting are 
| that the springs never get a chance of troubling, and the 
sub-aqueous work constructed by its employment is per- 
| fect in quality and of a strength more than sufficient. 
| No expensive plant is required and no skilled labour, 
| except only a few carpenters and mechanics to prepare 
| the parts of which the boxes are formed, and a few intel- 
ligent supervisors to direct the putting of them together. 
| The system has also the merit of rapidity of construction. 
| The objection to it is its costliness, though much of the 


| expenditure in cement is balanced by economy in staff 

















and in all the extra outlay which accompanies a prolonga- 
tion of the period of construction. 

Before leaving the subject of these weirs, a few remarks 
on the design may be conveniently made here, as - it -illus- 
trates some of the latest ideas about weir construction. 
Moreover, this design may be looked upon as the 
Egyptian version of the Indian type, for it is a copy, with 
modifications, of the Sone weir. A distinguished Anglo- 
Indian irrigation engineer, who had much to do with the 
Sone weir, has expressed an opinion that the Egyptian 
design is ‘f abnormally strong.” In the case of works 
subject to a head of water and to the action of a river of 
varying discharges, itis difficult to decide what is sufficient 
strength. It does not pay to be less than sufficient ; 
better a poundworth above the safety limit than a penny- 
worth below. This maxim is a good one f6r engineers, 
but it is, no doubt, desirable not to exaggerate unduly the 
safety margin. Referring to the cross section, it will be 
seen that the weir is made up of the principal or core 
wall, a footing wall, packing of clay, filling of rubble, 
and a talus of heavy blocks overlying a bed of small 
pebbles and stones. The core wall is intended to be a 
water-tight dam, to hold up water to its crest without 
leakage. To prevent water creeping under it, stiff clay 
is added up-stream and weighted with rubble to make a 
water-tight junction with the river bed. Clay is also 
added down-stream, and similarly weighted, to give 
width of base, and prevent springs rising in the 
river bed nearer to the core wall than the down- 
stream edge of the clay. The dry rubble filling and 
surface packing are to prevent scour of the river bed 
between the walls, and to help by their weight to resist the 
head of water held up. The footing wall is intended to 
keep the rubble in its place and to form a limit to the 
rigil part of the weir. It also is made water-tight by a 
triangle of clay up-stream of it, so that it may hold up 
water to its top surface, and limit the head, that the core 
wall may have to hold up, to a maximum height equal to 
the difference in level between the tops of the two walls. 


‘| Down-stream of the footing wall is an inverted filter, 


formed of quite small material below, such as pebbles, 
and of stones of ually increasing size above. The 
object of this is to secure that whatever springs rise in the 
river bed along the footing wall may pass through this 
filter and issue clear at the surface without disturbing the 
sand of the river bed. Practically the mass of dry rubble 
between the core and footing walls acts also as a spring 
filter ; for, as the footing wall is water-tight, the water of 
springs working upwards between the two walls must 
rise through the rubble to the level of the top of the foot- 
ing wall before it can get away. Lastly, the big blocks of 
the talus are intended to subside into any hole that may 
be scoured along the toe of the weir, and so prevent cutting 
back. This is the part of the weir requiring attention after 
construction. Whatever subsidence takes place must be 
made good by the addition of fresh blocks till all scouring 
action is overcome and the talus attains stability. 

The practice of adding clay up-stream to gain width of 
water-tight floor, and of fine stuff down-stream to form an 
inverted filter—known as the “Beresford” filter—to 
guard against any harmful action of springs down-stream, 
has been followed im the case of the Zifta Barrage in 
Lower Egypt, which is the latest work of that type that 
has been built, being a copy of the Assiout Barrage design 
with a few modifications of detail. A cross section of it 
is, therefore, given to illustrate the Egyptian type of river 
regulator. The clay apron, with its weight of rubble up- 
stream, practically forms an extension of the masonry 
floor as water-tight as the floor itself. There is another 
feature in the Zifta Barrage design about which something 
may be said. It will be observed that there are rows of 
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Fig. 3—SECTION OF THE ZIFTA BARRAGE 


piles up-stream and down-stream of the body of the work. 
Colonel J. H. Western, who directed the restoration of the 
Delta Barrage, came to the conclusion, as the result of his 
experience on that work, that rows of piles did more harm 
than good, as the intervals between adjacent piles formed 
runs by which the springs from the river bed found their 
way upwards to where they were not wanted. But since 
the time of the Barrage restoration, a special form of cast 
iron pile had been designed with a tongue and groove 
arrangement by which one pile locked with another. 
The groove was longer than the tongue, so that, 
when two piles were locked together, there remained 
a space between the end of the tongue and the 
back of the groove into which a small tube could 
be inserted. After the piles were driven and the pile- 
driver had advanced to some distance, a tube was inserted 
into the joint space, and water turned on under a head. 
The jet of water cleared out the sand in the joint, and, as 
it did so, the nozzle of the tube descended to the bottom 
of the joint. The water was then turned off and cement 
grout substituted, the tube with its nozzle being gradually 
lifted out of the joint, leaving it full from top to bottom 
of cement grout, which, in a few hours, set hard enough 
to resist any spring. In this way a continuous curtain, 
without open joints, was obtained along the line of piles, 
The up-stream piles are useful in increasing the distance 
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the water, starting from the up-stream edge of the clay 
apron, has to travel before it presses upwards on the 
underside of the floor. The down-stream piles are not 
necessary to tke finished work, but they facilitate the 
laying of the concrete platform, and are also a security 
against the bed below the concrete being withdrawn by 
springs flowing from under it to the pumps which keep 
the water down during the construction of the floor. The 
down-stream row of piles is, therefore, retained, but is of 
less depth than the up-stream line. 

It was found during the construction of the Assiout 
Barrage that the weak point was the junction between 
piles and concrete, along which springs forced their way 
upwards. In the Zifta Barrage design the masonry floor 
was, therefore, extended outwards for a short distance to 
cover the heads of the piles, an arrangement which would 
enable the springs to be dealt with and effectually closed 
if they appeared. At Zifta, however, few springs were 
met with, and those few were not allowed to travel in any 
direction but a vertical one from the spots where they 
first appeared. 

The principles which apply to the design of a barrage 
apply also to the canal heads and other canal works of 
regulation which are subject toa head of water up-stream 
and to scour down-stream. The head or the scour may 
be greater or less, necessitating a modification of the 
design in those dimensions which are affected by one or 
the other. An escape, as a rule, requires ample protec- 
tion down-stream by an extension of the floor, well revetted 
slopes and a talus of heavy pitching, inasmuch as a 
heavy discharge through it may continue to work under 
an undiminished -head for some time; whereas, in the 
case of a regulator, the canal below quickly fills up and 
the head is reduced. A basin regulator in a cross- 
embankment works under the conditions of an escape, as 
it discharges into an open basin requiring an enormous 
volume of water to affect its surface level. It is, there- 
fore, necessary to give such works the same protection 
down-stream as escapes require, and often to a greater 
degree. 

As regards the waterway to be aijlowed in all works, it 
is well to be liberal, and to allow somewhat more than 
the area calculated to be necessary. In large works such 
extra allowance might amount to 10 per cent., and in 
small works to 25 or even 30 per cent. It is difficult to 
foresee the future, and the development of the country, 
which follows on the opening of canals, so often necessi- 
tates provision for an increased discharge. 

A word of warning may also be given as to the design- 
ing of syphons or aqueducts. Never scamp the length, 
but make either syphon or aqueduct so long that the 
separation between the upper channel and the lower at 
the wings may be strong enough to be secure against any 
breach from the upper channel into the lower. Neglect 
to observe this rule has had results which have caused 
much trouble and expense. 








MACHINE TOOL DESIGN. 


By Professor J. T. Nicotson, D.Sc., M. Inst. C.E., and 
Mr. DeMpsTER SMITH. 
No. XII.* 
THE FAST HEADSTOCK, GEAR ARRANGEMENTS, CONE 
ON SPINDLE. 

WE propose now to describe the principal designs of 
geared headstock driven by a cone mounted on the 
spindle which are in recent commonuse. We begin with 
Type I., the most usual arrangement for smal] lathes— 
that shown in Fig. 34. Here the cone and the pinion A 
are mounted together on a sleeve which runs freely on 
the spindle, but which is also capable of being locked to 
it. The wheels B and C are keyed upon asleeve excentri- 
cally mounted upon a back shaft, and are put-into and 
out of gear by rotating the shaft. Sometimes the 


Fig. 34 


wheels are keyed upon the back shaft itself and are 
shifted along it to be put in and outofgear. This method 
requires a longer headstock than the other, and is there- 
fore not socommon. The front driving wheel D is keyed 
to the spindle. It also carries a lock bolt, and a recessin 
a flange on the end of the cone is made to receive the 
same. When the wheels B and C are out of gear and 
the wheel D is locked to the cone the spindle is driven 
directly by it, and has as many direct-driven speeds 
as there are cone steps. When the lock bolt is freed 
from the cone and the drive is through the back gear the 
x C. 

D > 
back-gear speeds as there are cone steps. 

A clutch frequently takes the place of the lock bolt. 
It is usually a claw coupling keyed to the spindle and 
sliding along it so as to gear into either the cone or the 
wheel D, according as it is desired to run direct or through 


gear ratio is obviously 7 and there are as many 
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the back gear. This arrangement, though more expensive 
than the lock bolt, is much more convenient and is also 
safer. In the case of lathes with headstocks of Type I., 
the total number of spindle speeds is twice the number 
of cone steps for each countershaft speed, or m pq = 
2 pq; where p and q are the numbers of countershaft 
and cone steps respectively, and m is the number of 
different ways the cone can be coupled to the spindle. 
Type IT.—In Fig. 85 an arrangement is shown quite 
similar to that of Fig. 34, but with the provision of two 
back gears instead of one. This is simply effected by 
securing an additional pinion E on the cone sleeve, and a 


Fig. 35 


wheel—of equal size in the illustration—F on the back 
sleeve. We then have the two double-gear ratios— 

E C A C 

P x D and B* D 
The number of spindle speeds is three times the number 
of cone steps for every countermotion speed. For 
pqam = pq X 3, as there are three different ways in 
which the cone can be coupled to the spindle. 

Type III.—In order to reduce the torque on the 
spindle, the front driving wheel is frequently combined 
with the face-plate. Such an arrangement is shown in 
Fig.36, where the gears are otherwise exactly as described 
for Type II. The wheels B and F, and C (hidden in the 
position shown) slide upon feathers on the back shaft 
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sleeve for the purpose of engagement or disengagement. 
The number of spindle speeds is here again 3p q. In some 
examples of this type the pinion and wheel A and B are 
brought to the front of the cone. (See THE ENGINEER, 
Machine Tool Supplement, November 4th, 1904, high- 
speed lathe by Jos. Buckton and Co.) 

An additional back gear can obviously be obtained for 
every pair of wheels added at the tail end of the head- 
stock similar to A, B and E, F of Fig. 36. Such a planis, 
however, seldom resorted to, as the headstock becomes 
unduly long and the wheels are not employed to the best 
advantage, alarger number of gears being obtainable with 
the same number of pairs of wheels if arranged differently. 
Such a preferable arrangement is shown in 

Type IV., and is pictured in Fig. 37. To obtain three 
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double gears in the same way as two were provided in 
Types II. and ITI. four pairs of wheels would be necessary. 
If, however, the four pairs of wheels be fitted as shown 
in Fig. 37, four double back-gears may be secured instead 
of three. Here A and E are fixed to the cone sleeve, 
whilst H is keyed to the spindle. Thus the drive may be 
through A, B, G, H or E, F,G, H. But by withdrawing 
G to the right and putting C in gear with the face-plate 
wheel D we obtain two new drives, viz., A, B, C, D, and 
ec; De s 

When two pinions such as C and G are to slide together, 
so that one goes into whilst the other goes out of gear, if 
the numbers of teeth in the two wheel with which they 
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gear be not commensurable, the width of two wheels plug 
clearance must be allowed. Otherwise much time ma 
be lost in bringing the space of the wheel opposite the 
tooth of its pinion. With an excentric sleeve arrange. 
ment on the back shaft this point need not be considered, 

All the gears should be interlocking to prevent accidents, 
The added convenience in handling and the removal of 
the possibility of the lathe standing for several days 
whilst a broken gear is being replaced will much more 
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than repay the additional thought required in the design. 
ing room and the extra expense in manufacture. 

The running of wheels idle should be avoided. Some 
makers apparently think this a matter of small im- 
portance; but there is needless wear, expenditure 
of power, and noise. As has been already insisted 
upon, the cone, even when mounted on the spindle, 
should never be coupled directly to it, but only through 
the intermediary of one—or more—pair of wheels. An 
arrangement of this kind by Messrs. Herbert, of Coventry, 
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was illustrated in Fig. 2 of Tut Enainerr Supplement, 
November 4th, 1904. 

Type V.—Fig. 38 shows a common way of obtaining a 
double and treble backgear. By a treble gear is meant 
one in which the velocity ratio is increased in three steps, 
or by the interposition of three pairs of wheels between 
cone and spindle. Thus, in the present example, C being 
drawn out of gear with D, and E slid into gear with F, 
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F being merely inserted to give the spindle the proper 
direction of rotation. To run in double gear, C is put 
into and E out of gear with their respective wheels, and 
the drive is through A, B,C, D; D being keyed to the 
spindle, and wheel F withdrawn. : : 
This arrangement has the bad feature, in common with 
previously described types, that when running direct the 
cone is locked to D; so that the belt speed is limited to 
that due to the relatively small number of revolutions 


we have the gear ratio x -F the idle whee 
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+ minute permissible for the lathe spindle, and the belt 
becomes unmanageably wide for high-speed steel. The 

ecessity of inserting the idle wheel F is also reprehen- 
ible It has usually to be of small diameter to enable 
onal H to mesh with wheel K, whilst at the same time 
obtaining the proper ratio between wheels F and G; and 
being both a driving and a driven wheel it is liable to 
wear and irregular motion. Being also usually 
it wears bell-mouthed, and very soon wobbles 


ol 
_) objectiorably. Another way of obtaining the neces- 


excessive 





Fig. 41 


sary change of direction of rotation for a treble back gear 
is to have a crossed belt to the countershaft. This is 
unusual in this class of lathe, which is generally provided 
with two countermotion speeds. The addition of a 
third set of pulleys would make a somewhat cumbrous 
arrangement. 

Some continental makers place the intermediate 
wheel between H and K, and give the shaft carrying 
it a bearing in both cheeks of the headstock. The 
irregularity of motion is, however, then liable to be even 
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Fig. 42 


more pronounced, as the pitch is coarser the slower the 
speed of revolution. 

Type VI.—Fig. 39 shows such an arrangement, as 
carried out by a German firm. 

It gives the same number of speeds-—viz., 3 p g—as 
Type No. V., but with wheels fewer in number by two. 
The cone is locked to the spindle when running direct. 
When running double gear A drives B, and C is made to 
gear with D, g being withdrawn. When running treble 
gear—as shown—A drives B, C drives E, and F’, through 
the idle wheel G, drives D. 




































































Fig. 43 


Type VII.—¥ig. 40 shows a recent German patented 
arrangement of double and treble geared headstock. 

An independent plate keyed to the spindle is placed 
between the cone and the wheel D, both of which run 
loose on the spindle. The arrangement is such that, 
(1) either the cone, or (2) D, can be locked to the plate, 
or (3) the cone and wheel D can be locked together, 
leaving the plate and spindle to run at a different speed, 
or (4) Dcan run free of both cone and lock-plate. To 








run direct the cone is locked to the plate, and E and F 
are then disengaged by means of two excentric bushes 
coupled together by the handle H. For driving through 
the first double gear A, B, C, and D, the plate and wheel 
D are locked together, the cone being free. To run 
through a second double gear the cone and D are con- 
nected together—-without the plate being fastened to 
them—and the drive is D, E, F, and G; the wheels B 
and C being thrown out of gear by an excentric sleeve 
arrangement. When running treble gear D is freed from 
both cone and lock-plate, and A drives B; C, through the 
intermediate D, drives E, and F drives G. Number of 
spindle speeds is 4 p q. 

By superposing Types II. and VII., 2.¢., by adding 
another pair of wheels at the tail end of the cone, three 
double and two treble gears may be obtained with nine 
wheels ; and the number of speeds will be 6 p q. 
= Type VIII—To get rid of the troubles arising from 





Fig. 44 


intermediate wheels, it is usual to make the face-plate 
internally geared, and so to’obtain the proper direction 
of rotation of the spindle. Fig. 41 shows such an 
arrangement. 

When running single geared, B is disengaged by an 
excentric sleeve, F is withdrawn, and the cone is locked 
to the spindle. 

When running double geared, A drives B, and C is 
made to gear with D, F being drawn out. 

When running treble geared, A drives B, C drives E, 
and F drives G; the cone being free. 

Internal gears work, as is well known, more smoothly 
than externally geared wheels, but are somewhat more 
expensive to cut. 

Type IX.—Fig. 42 shows a similar arrangement to 
Fig. 41, and bears the same relation to Type VIII. as 
Type II. does to Type I. By fitting another pair of 
wheels at the tail end of the cone, two double and two 
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Fig. 45 


treble gears are secured. Thus we have (1) A, B, C, D; 
(2) H, I, C, D; (8) A, B, C, E, F, G; and (4) H,I,C, E, 
F, G. Numble of spindle speeds 5 p 9. 

Type X.—Fig. 43 shows the arrangement of gearing 
in a recent German lathe, which is intended to use high- 
speed steels for roughing cuts, and to finish with ordinary 
carbon steels at slow speed. It allows of one double and 
one treble gear without the face-plate wheel; and one 
double and two treble gears with the face plate. A 
locking plate is provided between cone and wheel D, 
similar to what has been already described under 
Type VII. 

D is free on the spindle, but can be locked to the cone 
or the driving plate. Wheel B and the clutch are 
keyed upon a sleeve running freely upon an excentric 
shaft; H and C are mounted freely on the same sleeve ; 
whilst J, E, and F are keyed to the tace-plate pinion 
shaft, being, however, free to slide along the same. 

The drives obtainable are then as follows: — 

(1) Double gear through D and spindle: A, B,C, D. 
Clutch engaged with C, and E withdrawn to the left. 
D locked to plate. 


(2) Treble gear through spindle: A, B, H, J, E, C, D. 
Clutch geared with H; D locked to plate. 

(3) Double gear through face-plute wheel : D, C, E, F, G. 
In this case the wheel D is locked to the cone, but is free 
from the plate. 

(4) Treble gear through face plate: A, B, H, J, F, G. 
D being free of both cone and driving plate; clutch 
engaged with H, and E withdrawn. 

(5) Second treble gear through face plate: A, B, C, E, 
F, G. D is freed from both cone and driving plate, and 
the clutch is in gear with C. 

A careful examination of this arrangement seems to 
indicate that it is impossible to get all the speeds in con- 
tinued geometrical progression. Whatever values are 
taken for the gear ratios, a gap in the curve of speeds 
seems to be inevitable. It is also bad practice to drive 
from wheel to pinion, as the speed of revolution is 
increased only to be again diminished. 

Type XI. is only a slight modification of Type IX. 
If another pinion be added to the back shaft, and a 
mating wheel on the treble gear shaft in Fig. 42, we 
obtain the arrangement of Fig. 44. In this case two 
double and four treble gears can be obtained without 
using D as a driver. 

Type XII.—Fig. 45 shows an arrangement frequently 
used for double and treble-geared lathes, the internally 
geared spur wheel being mounted on the treble gear shaft. 
In this way two double and two treble gears are secured, 
as thus :— 

(1) First double gear, I, J, C, D. 

(2) Second double gear, A, B, C, D. 

(3) First treble gear, I, J, E, F, G, H. 

(4) Second treble gear, A, B, E, F, G, H. 

A disadvantage of this plan is that as the wheel F 
must of necessity be overhung, the treble gear shaft is 
of unusual length, and to be able to transmit the whole 
torque without undue twist it must be made very stiff. 








UNEXPLAINED DERAILMENTS. 

By G. H. List, late Engineer-in-Chief N.W. Railway, India. 

REcENT disastrously fatal accidents on some of the 
most important English railways have called attention to 
the fact that, in many such accidents, the causes are so 
apparently unexplainable as to be classed as mysterious. 
What caused the leading engine to leave the rails in the 
Loughor accident—Great Western Railway—is still a 
matter of doubt and of many opinions. The more 
recent accident at Witham—Great Eastern Railway— 
is still sub judice, but more than one theory as to its 
cause has been advanced. In neither case is there any 
satisfactory proof that the condition of the permanent 
way, or that of the rolling stock, led directly to the 
accident, and they are likely to be classed as simply 
inseparable from the risks of daily railway working, and 
unexplainable. 

An account of some experience gained during thirteen 
years’—and after—service on one of the big Indian rail- 
ways may not only be of general interest, but may help, 
if not to explain, at least to throw an indirect light on 
such accidents. “It is a very difficult thing to derail a 
train on a straight road,” were the words used by a well- 
known locomotive superintendent in India, when dis- 
cussing an extraordinary case which had occurred on 
his line, and replying to a question as to why a train 
had not been derailed when in ordinary circumstances it 
should have done so. A 238ft. 68 1b. bull-headed steel 
rail was found broken in five pieces, one of which 
pieces was shattered to fragments. It is quite certain, 
from the marks on the pieces, that a train had passed 
over the rail after it had broken, but no derailment took 
place. The rail was held in chairs on timber sleepers, 
and the line was straight and level at the place. Many 
other cases occurred of broken rails—breaking in one 
place only—but in the thirteen years of the writer’s 
connection with the line referred to not a single derail- 
ment was caused by a broken rail; it requires more than 
a “curly” road to derail a train. 

Derailments constantly occur at points and crossings 
which cannot be satisfactorily explained. They are not 
due to “split points” causing the train to take two roads. 
Such accidents require no explanation. But for some 
so-called mysterious reason a vehicle leaves the road at 
the crossing—-sometimes the engine, sometimes a vehicle 
in the centre of the train. The road is apparently in 
perfect order, and so is the rolling stock, and yet such 
accidents occur on the best equipped and maintained line. 
The cause of this was investigated very closely, after a 
seriously fatal accident on the line already referred to, 
with the following result: —It was found that the risk of 
danger lay in the fact that there is a line of junction or 
contact between the sloping head of the tongue rail and 
the stock rail, and that this sloping head has a knife edge. 
If the wheel tianges are fairly round, %.¢., true to section 
and gauge, and the load is properly distributed on the 
axles and each wheel, then the train will safely negotiate 
the points at high speed. Even if the nose of the 
switch is imperfect, nothing will happen provided the 
flanges are true and loads correct. But if a flange 
be badly worn it presents a rectangular edge instead 
of a curved one, and this, striking the nose 
at the critical point at high speed, cuts into the 
sloping top edge of the tongue rail and mounts. Where 
such a derailment occurs, the fault is generally laid on 
the crossing. It is far more likely that, although the first 
visible mark is on the nose or wing rail of the crossing, 
the wheel actually mounted at the switch, and the flange 
ran on the rail table till it reached the crossing. A sharp 
flange is more likely to mount when there is a chip out 
of the nose of a switch, or when a defective spring or 
hanger may lead to an unequalising of the loads on the 
wheels. 

Again, many cases of derailment occur from the wheels 
of a vehicle mounting the outer, or “super-elevated,” 
rail on curves. Such cases are often classed as 








mysterious, but are simply due to displacement of load 
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from the outer wheels, due either to excessive “ super- 
elevation ” of the outer rail for the speed, throwing too 
much load on the inner wheels, or to non-elasticity in the 
spring—or unequal elasticity—or vehicle frame. This 
question was investigated theoretically by G. Stockham- 
mer, and the results are given in the “ Bulletin of the 
International Railway Congress,” of May, 1889. 

Tt was also investigated experimentally on the railway 
already referred to. An old timber framed wooden box 
wagon was run free down a grade of 1 in 25, rounda curve 
of 819ft. radius, with jin. super-elevation, at speeds vary- 
ing from 25 to 55 miles per hour, without derailment. 
Again, a new iron framed, iron box wagon, with ordinary 
springs of. unequal elasticity, was passed round a curve 
specially prepared with humps and dips diagonally 
opposite, corresponding to the wheel base. This wagon 
invariably derailed by the leading wheel mounting the 
outer rail. The springs were removed and special 
fiexible springs substituted, when-the wagon went round 
the curves repeatedly without derailment. The original 
springs were then replaced, and, as before, the wagon 
failed to take the curve at all. These experiments point 
to the fact that timber-framed and built stock may have 
merits not possessed by the present-day steel pressed 
frames and steel bodies. The more rigid stock of present- 
day construction is much more liable to be derailed when 
meeting slight irregularities in the road, and requires to 
be more carefully loaded and run over better maintained 
tracks. In fact, rigidity of rolling stock may account for 
many “unexplained” derailments. 

Excessive “super-elevation” is apt to cause derail- 
ments at slow speeds, owing to the cant of the vehicle 
throwing too much weight on the inner journals, and so 
assisting the tendency of the outer wheels to climb. On 
the mountain section of the railway referred to, with 
ruling grades of 1 in 40, and minimum curves of 600ft. 
radius, 5ft. 6in. gauge, the ‘“super-elevation” was 
gradually increased to Qin. because it was found there 
was less “ squealing ” from flange friction. But this had 
to be cut down to a maximum of din. to counteract the 
tendency to climb the outer rail. 

A bad derailment of a troop-train, causing much injury to 
person and damage to rolling stock, though without fatal 
results, led to a very searching inquiry for the cause. As 
permanent way renewals were in hand near the spot, the 
road was at once blamed. A careful inspection of the 
line, however, showed such slight indications of injury to 
it that it could not be said for certain it was in fault. The 
leading vehicle of the derailed train was an iron-covered 
goods wagon, and the appearance of its front end induced 
the belief that it had been in collision, had that been 

ossible under the circumstances. Further examination 
ed to the finding of part of a coupling between the rails 
half-a-mile behind the site of the accident. It was then 
found that a coupling had failed between train and tender, 
and that there had been aslight collision on a down grade, 
causing derailment. The small buffers between tender 
and engine footplate were found to be broken, and the 
footplate cracked, and then the driver owned up. 

It is more than possible that some unexplained derail- 
ments may have been due to failure of some of the 
under frame fittings which, dropping on the rails, caused 
derailment. The general smash-up occurring would 
prevent this being clearly traced, but a small thing will, 
at times, do much mischief. Who would ever have 
anticipated that an ordinary platform barrow would have 
caused the Wellingborough disaster ? 








EFFICIENCY IN COMPRESSION 
IN STEAM ENGINES. 


By Professor Ropert H. SMITH. 


Like most other items in engineering practice, the 
problem of the selection of the most desirable grade of 
compression in steam engines is a complex one. All- 
round economy is the one true object to be aimed at here 
as in all other strictly technical work, and economy is 
affected by various influences in various ways. The true 
and complete solution is always a compromise between 
several conflicting considerations. This is only a some- 
what vague manner of saying what might be more 
accurately and scientifically expressed as the resultant of 
the several separate actions whose combination yields 
economy. The aim is so to adjust and balance the com- 
ponents as to bring their resultant to the highest 
practicable pitch of excellence. So far as this adjustment 
can be effected systematically and with quantitative 
accuracy, the complex solution is scientific. So far as it 
is vague, non-quantitative, and neglectful of really 
influential facts, the solution may be characterised as 
intuitive and ignorant. Sound intuition bred of real 
experience is seldom, or never, neglectful of important 
factors; butit is always more or less vague and lacking 
in quantitative value. Professed science is seldom vague 
and is always quantitative; it errs most usually in ignoring 
half, or some other proportion, of the real facts of the 
problem, and this because professed scientists have little 
opportunity—sometimes little inclination—to rid them- 
selves of ignorance of practical conditions. The progress 
of technical science mostly consists in its taking into the 
range of its investigations more and more of these real 
practical conditions. In doing so, clearly it is impossible 
to avoid its becoming more complex. Of all the sins that 
can be committed against the increasing industrial 
prosperity of a country, or of the world, the worst is that 
of contemning or ridiculing as “impractical” the results 
of technical investigation conducted on scientific lines 
simply because they are complex. Complexity does not 
prove them true, indeed; but it is at least fair a priori 
evidence of honest effort to cover practical conditions. 

The present article offers no complex, but, on the con- 
trary, only extremely simple results. It deals with only 
one factor of a complex question. It deals with its main 
factor, but it is one’s duty to point out carefully what the 
other factors are. 





Compression on the return stroke is used in steam | 
engines for four reasons. These correspond in a curious | 
and interesting manner with the reasons for the use of | 
expansion on the working stroke. The correspondence | 
and contrasts between these reasons which lead to the 
best adjustments of the two curves respectively are so 
instructive that they may be here mentioned in enumerat- | 
ing those affecting compression. The first use of com- | 
pression is to save steam per horse-power hour, as is also 
the first use of expansion. The earlier the point of com- | 
pression the less is the quantity of fresh admission steam | 
required to fill up the clearance space. [or a given | 
clearance volume this fresh clearance steam may truly be | 
said to be pure waste, because the given clearance volume | 
must be filled up to admission pressure, whether with | 
fresh or with compression steam, and the upper line of | 
the card will be unaffected—except by difference of | 
“initial condensation ’—whether it be filled with one or | 
with the other. But the earlier the point of compression | 
also the more work-area does the compression curve | 
cut away from the indicator card, thus reducing the work 
done per pound of steam in the cylinder at cutoff. Hence 
there is a limit beyond which earlier compression yields 
less work per pound of fresh steam admitted per stroke. 
The first use of expansion is also to save steam per horse- 
power hour, and there is also a similar limit of cut-off 
beyond which earlier cut-off yields less work per pound of 
fresh steam admitted. It is outside the scope of this 
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Fig. 1—EFFICIENCY OF COMPRESSION 


article to explain this latter limit, and it is, therefore, only , 
mentioned as existing. 
It is this most efficient limit of compression that is the | 
subject of this article, the efficiency being measured, as is 
usual in specifications and in tests of steam engines, by 
horse-power per unit quantity of steam used per hour. 
The second use of compression is to cushion the haramer 
blow of the mass retardation at the end of the stroke. 
This blow is delivered through the elastic cushion of the 
compression steam directly to the cylinder cover, and 
thence through fast connections to the bed-plate, instead 
of being delivered to the same bed-plate through a long 
chain of mechanism consisting of piston-rod, connecting- 
rod, and crank, these links of the chain being of a lower 
order of rigidity, and the moving joints between them all | 
having more or less loose play. The hammer blow, if it 
comes through these links and joints, has destructive 
effects on the bearings at the joints, and also on the | 
nerves of those sensient beings within hearing of the blow; 
and it is partly in order to lessen the annual cost of repair 
necessitated by such destruction that cushioning is used. 
The similar utility of expansion is to lower the steam 
thrust on the piston near the end of the stroke, which, if 
it were maintained at initial pressure, would, of course, | 
wholly neutralise the compression cushioning. 
The third use of compression is to lessen initial con- ' 
densation. The compression, of course, heats the steam 
in the ports and between piston and cylinder cover. Not 
only does the compressed steam in the clearance space 
volumetrically block the way to the too rapid inrush of 
fresh steam against the cooler metal surfaces, but it also 
materially warms these surfaces before the new steam 
comes in contact with them. Here there is contrast, 








nd. 


instead of similarity, between compression and e i 
The ee the range of saghaaion the greater ape 
of difference of temperature between steam and eylinder 
walls during expansion, and the greater the . 
thermal interaction between these two. 

The fourth reason for compression is, 
negative one ; it is a reason against compression. A fair 
measure of what may be called the utilisation of an 
engine of given cylinder size is the product of the work. 
area of the indicator card and the number of workin 
strokes per hour. This product, taken in special units i 
the horse-power. It is a most important consideration 
to utilise the capital invested in the engine to the utmost 
permitted ~ the other factors entering into the resultant 
economy. This means raising the horse-power per £1 of 
capital expenditure. Irrespective of work obtained per 
pound of steam used, evidently the greatest utilisation of 
the capital cost of the engine corresponds with zero 
compression ; the compression point at the end of the 
stroke leaves the indicator card without any area cut 
away by the compression curve. This would be the 
correct solution of the compression problem if working 
costs were entirely immaterial. On the same assumption 
it would clearly be correct to put the cut-off at the end of 
the stroke ; that is, the consideration of capital utilisation 
alone would lead us to forego entirely the benefits derivable 
from expansion. 

The law determined below gives the point of comipres- 
sion yielding the least quantity 
of steam per horse-power hour, 
Before examining it, consider 
the direction in which the three 
other influential factors of all- 
round economy deviate the truly 
best point of compression from 
that established below. 

The second factor, namely, 
cushioning the hammer blow, 
proves extra desirability of com- 
pression, and, therefore, shifts 
the closure of the exhaust to a 
somewhat earlier point. The 
third, that is the warming of 
the clearance walls, makes extra 
heating desirable, and still further 
hastens the really desirable com- 
pression. The fourth, or capital 
utilisation, is inimical to all com- 
pression, and, in proportion to 
its commercial importance, 
ought to shift the compression 
point later towards the end of 
the stroke. 

The compression problem has 
often been attaéked before, and 
always from the one point of 
view alone, namely, the same 
as that of the solution given 
below. D. K. Clark worked at 
it diligently, but he attempted 
only particular, and no general, 
calculations. He worked arith- 
metically with only one initial 
pressure, and moreover he ap- 
plied generally the results of 
calculations made for one parti- 
cular very small back pressure, 
He also assumed the expansion 
curve to be carried out down 
to the level of the back-pressure 
line. Such application of parti- 
cular results to a general law 
was inadmissible and incorrect. 
Again, he calculated only for 
diagrams with sharp corners and 
with hyperbolic expansion. He 
seemed to think that the best 
compression depended solely on 
the cut-off, and gave a rule pre- 
scribing a definite compression 
for each cut-off unmodified 
by any other considerations. 
As early as 1875 or ’76 the pre- 
sent writer worked out for sharp- 
cornered diagrams with hyperbolic expansion the correct 
law of maximum steam efficiency. The speciality and 
superiority of the law now given is that it is expressed in 
terms of the area of the indicator cards, no matter what 
shape that card has, that is, no matter how irregular its 
outline may be. In this new form the law is just as 
simple and easily used for practical calculation as when 
restricted to theoretical forms never obtained in practice, 
and, of course, its utility is raised in proportion, as it ap 
plies accurately to all such actual variations of card form. 

Fig. 2 gives the notation that may be conveniently 
used: P the initial pressure, b the back pressure, p the 
pressure at which a compression curve cuts the vertical 
at the beginning of the stroke, V the piston volume up 
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to cut-off, C the clearance volume, K the volume swept 
through by the piston after compression begins, m C 
the volume that the compression steam would be com- 
pressed to at initial pressure P, A the indicator card 
area without compression—that is, inclusive of a, which 
is the portion of A cut away by the compression. 
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The volume of steam at pressure P used per stroke is 
vy+(—™m) C, and the card area given by this steam 
is (A—@). Ibis assumed that changing K, the com- 
olen, does not alter the outline of the card except 
along the compression curve; that is, does not alter 
A, but only a and p and m. : 

The problem is to place this curve, or to find m, so as 


to give the ratio— Mats 


. V+(1—m)C 
its greatest possible value. 

Adopting h yperbolic compression curves and hyperbolic 
logarithms, we have p = m P; the area 6 (K + C) 
— P mC; therefore b K = m PC — bC; and the area 
under the upper edge of a down to the zero-pressure line 


equal to p CO log. f . Therefore, the area a cut away 


from A is— 


a= 


mP 
m PC log. - = mPC+0bC, 
Subtracting this from A and dividing by V + (1 —m) C, there 
results the ratio R whose maximum value is to be found. 
The ordinary process of finding this maximum is to find 
the rate at which R varies with m, or the “ m-gradient of 
R,” and then to find at what value of m this gradient is 
yero. If it be an up gradient before it reaches the level, 
and the level is followed by a down gradient, then at this 
level the maximum R is reached. 
The m-gradient of R, which we call R’ 
E. 
C 


,is found to be 
m P 


LV + (— m) c} Rr =- P (V + ©) log. 


m 


and reaches its maximum when the right-hand expression | 


becomes zero. Dividing out by P (V + C) and separating 
log. : from log. m, this zero gradient is given by the 


value of m satisfying the equation— 
_ A-dC 
V+O 6 P(V+0) 
All the quantities on the right-hand here are known, and 
to find the whole is easy arithmetic. P (V + C) is the 
rectangular area under the admission line, including 
clearance volume, down to zero pressure (absolute). 
A - bC is found by subtracting from the no-compres- 
sion indicator-card area the product of back pressure by 
clearance volume. The hyperbolic logarithm of the ratio 


m — log. m = log. 


jot initial to back pressure is to be used. 


Compression in Steam Engines for Maximum Efficiency. 


lp (V + C) = 2hin. x 150 = 819; b C = Zin. x 25 = 9; 
rene A - 6C = 871; 

- 371 ‘17: eet 

| P+ ~ 319 337; log. 5 = 1 79. 

| Then (1°79 — 1:17) = 0°62, and at this height on the 
| vertical scale of the diagram a little to the right of the 
| curve C/V = ‘2 is read m = *60. Thus, the compression 
| curve should finish on the admission line at pressure 
|p = ‘6 x 150 = 90 1b. per square inch, and the com- 


P eee 
3 oS + 2 on 0°08. 
& X 55 * 0°975 


Another example with a greater ratio of initial to back 


| pression point is given by K 
pressure is: P = 120; b = 5; log. ; = 3°18; V = 4m: 
C = hin,; C/V = ‘2; P(V + C) = 120 x ¢ = 90; 
bC = §; A = Siin. x 44 = 165; iw c = 1°88. 

Then, 3:18 — 1:83 = 1°35, and at this height on the 
| diagram the -2 curve gives m = ‘27. From which— 
p = '27 x 120 = 324 Ib. per square inch, and 


oe (= = 1) = }hin. 


| Note that m decreases the greater the ratio F 


is and 


A—OC. 
the | == is, 
e less P+) is 
If this adjustment of the compression be adopted, the 
expression for the ratio R of work done to volume of 
steam used simplifies to an extremely interesting form. 
Inserting the value of m obtained above in the measure 
of R, we find—— 
Maximum work done per unit volume of steam used 
; = Sa o_o log = P 
V+(1—m)C jay: 


This last form P log. ? gives at once an easily grasped 


a = P log. ? 


| idea of this maximum ratio; p is the properly adjusted 
height of the end of the compression curve, and hyperbolic 
logs. must be used. Now, log. 2°7 = 1, so that if this height 
p be 2°7 times the back pressure, then the above ratio 


| equals the initial pressure P. It is more than P if ‘ be 


greater than 2°7, and less than P if . be less than 2°7. 


| If one calculates the card-area from a theoretical 
| diagram with hyperbolic expansion from a sharp-cornered 
| cut-off at pressure P down to a sharp-cornered exhaust at 








n= 


1 "2 3 4 5 6 7 8 9 1-0 

Cc C 

\ , 7 m — log. m. 

+05 2-307 | 1-619 1-218 0-935 0-717 0-539 0-390 0-261 | 0-148 0-048 
‘1 2-312 1-628 1-231 0-953 0-739 0-565 0-420 0-296 0-187 0-091 
2 2-319 1-643 1-254 0-983 0-776 0-611 0-473 0-356 0-255 0-167 
“4 2-381 | 1-666 1-290 1-031 0-836 0-682 0-557 0-452 0-362 0-286 
6 2-340 1-684 1-316 1-066 0-881 0-736 0-619 0-523 0-413 0-375 
8 2-317 | 1-698 | 1-337 1-094 0-915 0-777 | 0-668 0-579 0-505 0-444 
1-0 2-353 1-709 | 1-354 1-116 0-943 | 0-707 0-623 0-555 0-500 


0-811 | 
| 








The following table gives the quantity— 


+e. m — log. m | 
(iVv+C ee 


for complete ranges of the ratios : and m. It may 
be noted that since m is less than 1, log. m is negative, 
and that for calculation it is more convenient to write 


— log. m = + log. =, which last is the same thing and 


is positive. The table was calculated to four places of 
decimals, and three decimal figures are printed in order 
to enable such readers as may wish to do so to plot 
smooth curves on a large scale diagram. Fig. 1 is repro- 
duced from such a diagram, 15in. by 10in. As the seven 
curves fall very close together in their upper range, the 
upper thirds of their lengths are re-plotted in the figure 
to a five-fold more open horizontal scale. But as no 
useful purpose is served by a minutely exact determina- 
tion of the compression on the principle explained here, a 
diagram of one-third this large size, and two decimal 
figures in the table, are amply sufficient for practical use. 
Each curve is for one value of the ratio C/V, or clearance 
volume to admission volume swept through by piston up 


to cut-off. After i { } > me $0) 

calculating { log 7 PVLO) 
from the known indicator diagram, take this on the 
vertical scale of the diagram, and at this level run along 
to meet the curve for the known ratio C/V. The inter- 
section on this curve 
possible steam-work efficiency. The same result may be 
obtained from the numerical table by seeking on the 
orizontal line corresponding to the given C/V, the 


nearest value to the above, and reading from the column- | 


leading the corresponding value of m. In the calcula- 
tion Vand C may be taken in linear inches from the 
indicator card, and A in linear inches multiplied by mean 
pressure, 
As an example take P = 1501b. per square inch, and } 
= 25; A= 4in. x 95lb. per square inch = 380; 
V = lin; © = gin. : C/V = 4/,, = ‘215; 


gives the m that yields the greatest | 





pressure E, from which the pressure drops suddenly to the 
back pressure 6; then the equation for determining the 
most efficient grade of compression becomes slightly 
simpler than that given above. It reduces to 
C Bee on ¥ 
V+o E-V+C 
The diagram in Fig. 2 is, of course, equally applicable 
to the solution of this as to that of the previous equation. 
| The whole of the right-hand side can be directly found 
from the known design, while the left-hand is identical 
with that of the other formula; it is the same function 
of mand of C/V as is plotted in the diagram. Here m 
decreases along with increase of E/b and with increase 
of C/V. We conclude with another example, making 
use of this last formula, and illustrating its peculiarity, 
namely, that the initial pressure does not appear in it. 


Take b = 61b, and E = 20; and ¢ =, 


m — log. m = log. = + 





so es = Pac a, eee 
: eo 
E jae noe ee ee 
| pte - ag 3 8= 704. 


At this height on the diagram, and one-quarter of the 
distance from the ‘2 curve to the *4 curve, we find m 
‘55, and this m gives the greatest work-steam 

efficiency with these proportions between V and C and 
| between E and }. The solution depends only on the 
| ratios of these volumes and pressures, and not upon their 
actual magnitudes. 








AMERICAN STEEL SHEET PILING. 


A NUMBER of designs of steel sheet piling are now being 
used in the United States for cofferdams, mine shafts, 
wells for foundation piers, and general foundation work. 
Some of these are shown in the accompanying sketches, 
which, however, show only the arrangement for straight 
| lines of piling. Special designs are used for corners and 
| angles, for connecting transverse bulkheads with the main 
| line of piling, and for making circular sheeting for wells, 
| &c. In the first two of these designs every other pile 








is a plain rolled joist or channel, while the alternate piles 
are built up of shapes riveted together to form sockets to 
receive and hold the sides of the adjoining rolled piles. In 
numbers three and four of these designs special rolled sections 
are used, thus avoiding all riveted work. In the fifth design 
every pile is built up, but the width of the web is intended to 
be considerably greater than in the piles built up of com- 
mercial rolled shapes. 

The Friestedt steel piling—No. 1—is manufactured by the 
Friestedt Interlocking Channel Bar Company, Tribune 
Building, Chicago, U.8.A., whose patents cover a great 
variety of sections and combinations. As actually used, 
however, it is composed of 15in. rolled steel channels. To 
the inner face of each alternate pile are riveted two lines 


Channel Bar Pile 
with a 2 bars 
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of Z bars, forming grooves to receive the flanges of the 
adjoining piles, which are similar channels but without any 
riveted parts. The piles fit snugly, and dirt and sediment 
soon make the sheeting water-tight. Where a specially 
waterproof quality is desired, however, angle irons may be 
riveted to the inner face of the plain channel so that their 
projecting legs will be about 4in. from the flange of the next 
built-up pile. A wooden caulking strip is then driven after 
the piling is finished. The piles can generally be withdrawn 
and used over again, if desired. 

The Friestedt piling has been employed in a number cf 
cases. At St. Louis it was used for a cofferdam, 360ft. long, 
40ft. wide, and 50ft. deep, in the Mississippi River, for the 

ir Pile 


Fig. 2-JACKSON STEEL PILING 


Double Channel 











foundations of .ne river front of a large electric powef 
generating station. In other places it has been used as 
sheeting and retaining wall combined for the excavation of 
building foundations adjacent to other buildings. At 
Chicago and elsewhere it has been used for cofferdams for 
bridge pier foundations, while the Chicago, Burlington, and 
Quincy Railroad has used it for similar cofferdams, 21ft. by 
38ft., and 32ft. deep. In the construction of a dam for the 
Hackensack Water Company, a concrete core wall 1500ft, 
long was used, but before the wall was built a line of steel 
piling was driven along the centre line of its base to a depth 
of 50ft., to cut off any percolation or underground flow 
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Fig. 3-UNITED STATES STEEL PILING 


beneath the dam. It has been used for a similar purpose in 
one of the dams of the United States Government irrigation 
works, In sinking the wells for concrete foundation piers for 
a large warehouse, trouble was experienced owing to quick- 
sand and soft sliding clay. The piers had to be sunk 90ft. to 
100ft. to rock, and the wooden stave lining with interior steel 
hoops—which has been generally used in stiff clay—was found 
quite impracticable. An unsuccessful attempt was also made 
to sink a circular steel shield, forced down by hydraulic 
jacks. Finally, a rectangular caisson, 5ft. square, was 
formed by driving Friestedt steel piles, 40ft. long, penetrating 
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Fig. 4—VANDERKLOOT STEEL PILING 


the stiff underlying clay. This was then cleaned out, and 
the circular well with lining of vertical wooden staves 
commenced at the bottom and carried down to rock. 

The Jackson steel piling—No. 2—is manufactured by the 
Interlocking Steel Sheeting Company, Ashland Building; 
Chicago. In the ordinary construction, as shown on the 
drawing, every other pile is a plain 12in. or 18in. rolled steel 
joist. Each alternate pile is of box section, formed of two 
15in. steel channels with the flanges inward, and these are 
held together by long rivets passing through spacing sleeves: 
The width is such as to admit the flanges of the adjoining 
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Fig. 5—-WITTEKIND 8TEEL PILING 
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H-beam piles, and the webs of these latter fit in the narrow 
openings between the edges of the channels. This piling has 
been used for the cofferdams of the large abutment piers of a 
bascule bridge over the Chicago River, and where the work 
had to be carried on against the foundations of very heavy 
buildings on the banks of the river. The cofferdams were 
85ft. by 75ft., 31ft, deep, and braced by interior timbering. 
Although built in the water, a small pump running for an 
hour or so each day sufficed to keep the excavation dry, 
This was effected by filling the hollow piles with dirt and 
clay. It has also been used to form vertical retaining walls 
for an incline approach to the Chicago deep-level tunnel 
system recently described in THE ENGINEER. 

The United States steel piling—No. 3—is manufactured by 
the United States Steel Piling Company, 135, Adams-street, 
Chicago. It is peculiar in being composed of rolled steel 
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eams of special design, the successful rolling of which was 
not attained until after considerable trouble and experimental 
work. Its advantage is in avoiding all expense for riveting, 
while all the piles are identical. The width is about 12in., 
with a spread of a. for the bulb end, and 3fin. for the 
socket end. This has been used for dams and cofferdams, 
and also for mine shafts. By curving the webs circular 
cofferdams of any diameter can be made, and this sheeting is 
to be used for 5ft. wells sunk through clay for the cylindrical 

















| 26in. stroke, fitted with balanced slide valves. It has four 
| coupled wheels 6ft. Tin. diameter, with a four-wheeled bogie 
| in front, the wheels of which are 3ft. 6in. diameter. 
| The boiler has 238 tubes 1fin. diameter, 10ft. 6}$in. long 
between tube plates, the grate area being 21 square feet, 
whilst the total heating surface in the boiler is 1277 square 
| feet, the boiler pressure is 160 lb., weight upon the drivers 
| 80 tons 16 cwt., and total weight of engine 47 tons 14 cwt. 
As will be seen by the illustrations, two excentrics are used 
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invention, the differential motion of the 
slide —— had rn the steam 
considerable dwelling of the valve during the period of 
thereby enabling the full callenatnios to cask ae 
cylinder. Engines fitted with this valve motion have always 
a full steam port open, whatever position the cranks a 
be in, therefore —_ promptly start the heavier trains 
The expansion from the point of cut-off is improved, and a 
free exhaust is given, the blast is prolonged and softened, 
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concrete piers for a high hotel building. At New York it has 
been used as permanent sheeting to prevent the flow of sand 
under an existing building into the deeper excavation for a 
new adjoining building, which will go below the foundations 
of the older structure. The piles are 15ft. long, and their 
lower ends are 8ft. below the bottom of the new excavation, 
while the tops are a little above the footings of the old build- 
ing. They may be driven by a steam pile hammer, or a 
drop hammer. They can easily be withdrawn, if necessary ; 
and in hydraulic work the sockets are filled with clay to 
make the cofferdam water-tight. 

The Vanderkloot steel piling—No. 4—is a new design, 
being made by the Vanderkloot Steel Piling Company, 
also of Chicago. In principle it resembles the United 
States piling described above ; each pile is a special rolled 
section, and no riveted work is required, but, instead of the 
bolt and socket interlocking joint, there is a flat-faced joint, 
with lips on one pile overlapping the flanges of the next pile. 
This has not as yet been used in actual work. 

The Wittekind steel piling—No. 5—is made by the 
Wittekind Interlocking Sheet Piling Company, Cable Build- 
ing, Chicago. The alternate piles are of different construc- 
tion, but all are built up of plates and rolled shapes. The 
width of plate is 18in. in each case. One set of piles has a 
Z-bar riveted along each edge, forming a flanged channel 
section. The other set has an angle riveted to each edge, 
and held away from the plate by a spacing block, so as to 
form a‘ groove for the reception of the flange of the Z-bar 
on the next pile. This has as yet been used only to a 
limited extent, and for a retaining wall for the construction 
of a foundation. In a modification of the Wittekind piling 
all the piles are alike, each one having a Z-bar on one 
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for actuating the gear for each cylinder, one of which is keyed 
upon the crank shaft directly opposite the crank, and controls 
the lap and lead only of the slide valve, through a strap and 
forked excentric rod connected to the two swinging rocking 
arms which carry the slot link trunnions. 

The second excentric is keyed upon the crank shaft at about 
90 deg. in front of the crank, and is connected by a strap and 
rod to a bell-crank lever rocking upon a fixed shaft supported 
in brackets attached to the engine frame plates. The other 





edge, and an angle bar, with spacing strip, on the otheredge. | 








MARSHALL'S VALVE GEAR. 


A PRINCIPAL object kept in view by all designers of valve 


gear is variable velocity of motion in the valve. 


That is to | 


say, the valve should open to admit steam and close to shut it | 


off as quickly as possible. 


In the same way the exhaust | 


should open suddenly, remain open to the last moment con- | 


sistent with securing the required compression, and should 
then close rapidly. These conditions can only be fully 
reached by the use of separate exhaust and admission 
valves, as in the Corliss type of gear. They are very im- 
perfectly complied with by the ordinary slide valve link- 
motion gear of locomotives. For some time past Mr. 


James T. Marshall, Boyne Engine Works, Leeds, has been | 
working out a valve gear which has now attained to such | 
success that we illustrate it fully in thisimpression. The gear | 
is very simple, the action of the slide valve is delayed and | 
accelerated just in the way wanted, and the result secured is | 


a great increase in the hauling power of a locomotive, largely 
due te a much freer exhaust than can be had with the ordinary 
gear. Last year we personally tested the action of this gear 
on a heavy coal train drawn by a tank engine, and formed a 
very favourable opinion. The gear has, however, undergone 
a much more important test on the Great Southern and 
Western Railway, Ireland, and our Supplement illustrates the 


express engine to which it has been fitted, while the accom- | 


panying drawings and diagrams will place our readers in full 
possession of its peculiarities. 


We are indebted to the courtesy of Mr. Robert Coey, loco- | 


motive superintendent of the line, for the illustrations and 
much of the information which follows. 

The engine is a four-wheels coupled express passenger 
engine. This engine was sent into the Inchicore Works for 
a general repair about Easter of last year, when the new 
valve motion was made and fitted by the railway company’s 
staff. The engine commenced to run in the following June, 
taking the every-day turn about with the heaviest mail trains 
between Dublin to Cork and back, and has since run over 
50,000 miles in about eleven months without trouble or delay 
of any kind. 

As will be seen by the sectional elevation, the engine is one 
of only moderate size, the cylinders being 18in. diameter by 
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which does much to prevent the throwing of fire, and also 
reduces the wear and tear of the tubes. 

We give illustrations of five different positions of the 
crank, with corresponding positions of the slide valve. No.1 
shows the crank straight out, with the slide valve open the 
amount of lead; Nos. 2, 8, and 4 positions, with the slide 
valve fully open for steam; and the fifth position, where the 
steam is cut off. 

The indicator diagrams taken from this engine show the 


MARSHALL’S VALVE GEAR—SUCCESSIVE POSITIONS 


bell-crank lever is connected by a coupling link to an arm | 


| which is solid with the trunnion bracket, fixed to the radius 


|link. The radius rod, which is coupled to the slot link at | 


| one end, and at the opposite end to the valve spindle plunger, 

| is shown in the central position upon the general plan; but 
upon the diagram giving five positions of the crank, No. 1 

| position is shown going forward, reversing takes place in the 

| usual manner. 

| The result of this combination is characteristic of the whole 


great increase of power obtained by reason of the prolonged 
pause given to the slide valve at the time of maximum steam 
opening, and also whilst exhausting. The back pressure 15 
reduced to aminimum. In a word, the steam distribution 's 
analogous to that given by the Corliss valve motion, the fast 
travel of the slide valve occurring when the steam port 1s 
bom | and ere steam, the slow travel and dwelling 
when the port is fully open and during the period of exhaust. 

Having explained the action of the valve gear and what 15 
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3j be accomplished by it, we give particulars of what 
apace performances ; So been under actual working 
conditions, which speak for themselves. _ ; 

4s soon as the valve motion was fitted this engine was put 
to work, taking the every day turn with the heaviest trains. 

We give a speed and gradient diagram between Kings- 
pridge, Inchicore, and Kildare. The gradients and curves 
between Kingsbridge, Dublin, and Queenstown give a road 
so uneven that it is impossible to lay down water troughs for 
alongrun. The work that the engine now illustrated has 
been doing since the new valve motion was fitted is the 
hauling of express trains between Dublin and Cork, with 
loads varying up to eighteen vehicles, equal to 335 tons 
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behind the tender. The fastest trains running are the 
6.40 a.m. down between Dublin and Cork, and the 3.30 p.m. 
up from Cork to Dublin the following day. 

The distance is 1654 miles, and the total time for both 
trains is 3 h. 55 min., with four stops making 14 minutes, or 
a total running time of 3 h. 41 min,—equal to an average 
speed of 44°9 miles per hour. 

The normal load is seven four-wheel bogie coaches, 
weighing, with a full complement of passengers and luggage, 
178 tons. From three to four-extra carriages are put on 
daily at Dublin and slipped at Kildare, 30 miles out. This 
is equal to an additional load of 70 tons, or a total between 
Dublin and Kildare of 248 tons behind the tender, and the 
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gradients are against the engine nearly the whole way 
between these two points. The engine keeps time with these 
loads, and is often able to make up a good deal, and has 
made up as muchas 17 minutes with the 6.40 a.m. down train 
between Dublin and Cork, which is considered the hardest 
train of the two to work. Deducting 17 minutes from the 
schedule running time of 3 h. 41 min. makes a total of 
3h. 24 min., or an average speed of 48°6 miles per hour. 

On the 13th August, 1904, this engine left the Kingsbridge 
Station, Dublin, at 3 p.m. for Cork, with a load of seven 
eight-wheel bogies, nine six-wheelers, and two four-wheelers, 
weighing with passengers and luggage 335 tons, slipping two 
six-wheelers and one ie carriage between Dublin and 
Kildare, making the schedule time to Portarlington, the first 
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stop, which is 41# miles from Dublin. The gradients are 
against the engine almost the whole of the way. This is a 
wonderful performance for so small an engine. 

Three trips were made by the engine, when indicator 
diagrams were taken, under ordinary working conditions. 
The first trip was made from Dublin to Cork by the 6.15 p.m., 
July 18th, 1904, returning the following day with the mail 
train leaving Cork at 3.30. On July 20th, further diagrams 
were taken from this engine when leaving Dublin for Cork by 
bese 3p.m. Of these we give several, They speak for them- 
selves, 

_With regard to the smooth running of the valve motion at 
high speeds, nothing further can be desired. The engine can 
be notched right up to the centre, with the regulator wide 
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ape, when running down a bank at high speed, without the 
slightest bumping of the crank in the axle-boxes. 

Train miles and engine miles on the work this engine is 
doing are almost identical, as there is no shunting or light 
running. The coal consumption is 35 lb. per mile, and 
includes lighting up, and all other charges, which is several 
pounds below what she had been doing previously. Compara- 
tive tests were made by the company with a sister engine, 
No. 305, which had just been rebuilt and fitted with the 
ordinary link motion. In all other respects they are identical, 
with this exception, that the former engine, ‘*307,’’ fitted with 
new valve motion, had run thousands of miles, the tires of 
the wheels having become worn and the boiler and tubes 
getting dirty, which, of course, were against the engine. 

Mr. Coey, the locomotive superintendent of the line, to 
Whom we are indebted for the following particulars, made all 
the necessary arrangements with his staff for running these 
tests, which took place under his personal supervision on the 
2nd April last, being the most convenient day for the com- 
Pany’s traffic. It was arranged that seven eight-wheel bogie 


coaches, which usually constitute the mail train, and weigh- 
ing 153 tons 8 cwt., should be used for the purpose of these 
experiments. The trains started from Inchicore at the 

? mile-post, and ran right through to Kildare. Steam was 
shut off at the 29th mile-post in both cases, making the 
length of the trip 27} miles, from a dead start to a flying 
finish, As soon as everything wasready, engine ‘‘307,”’ fitted 
with new gear, blowing-off at 160 lb., went away first with 
the train, Driver Breene being in charge. Mr. Coey, the 
locomotive superintendent and his staff, including Mr. Chad- 
wick, the running superintendent, and assistants, with 
Mr. Marshall, the inventor of the gear, riding on the engine, 
Mr. Mansel, the works manager, with assistants, taking 
notes in the train. 

As will be seen by the speed chart shown, ‘‘307’’ was running 
264 miles per hour when passing the 2} mile-post; at the 
44 mile-post, 45 miles per hour, climbing all the way; at the 
64 mile-post, 564 miles per hour; at the tenth mile-post, 684 
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miles per hour; at the 12} mile-post, 754 miles per hour was 
noted ; and finally passed the twenty-ninth mile-post at 60 
miles per hour, with full steam on, in 29 minutes, 
equal to an average speed for the 27} miles of 56°4 miles per 
hour. During the whole of the test the boiler steamed well, 
the average boiler pressure being 1561b. Having finished the 
experiments with this engine, the train returned to Inchicore, 
where ‘‘307’’ was detached, and engine ‘‘305,’’ fitted with 
the ordinary valve motion, was coupled up to the same train 
preparatory to the running of the second trials. 

As soon as everything was ready, the engine being brought 
to the same place for starting, with the boiler blowing off at 
1601b., Driver Breene being again in charge, Mr. Coey, with 
his assistants, having taken up the same positions upon the 
engine and train as upon the previous test, ‘‘ 305’’ started 
away up the bank to Kildare, passing the 2} mile-post at 224 
miles per hour; at the 4} mile-post, 40 miles per hour; at 
the 64 mile-post, 50 miles per hour; at the tenth mile-post, 
60 miles per hour ; at the 12} mile-post, 684 miles per hour ; 
at the 154 mile-post, 56 miles per hour; at the 22 mile-post, 
59 miles per hour ; and finally passed the twenty-ninth mile- 
post, at 47 miles per hour, in 33} minutes from the dead 
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start, thus making the mean average speed for the second test 
of the 27} miles equal to 49°18 miles per hour, the average 
boiler pressure being 1381b. The engines and boilers are 
identically alike, with the exception of the valve motions. 


Leading Particulars of Engine. 
Cylinders ee 18in. diameter by 26in. stroke. 
£— =} Boiler pressure eo ee 160 Ib. 


Total weight of engine . 47 tons 14 cwt. 
= Weightonudrivers .. .. .. .. .« .. 8) tons 16 cwt. 
Length over buffers—engine and tender .. 51ft. 7jin. 

Diameter of driving whee o co co Gf. Tin. 
-« Diameter of bogie wheels.. . 8ft. 6in. 


Heating surface— 


238 tubes 1jin. diameter outside .. 1153 square feet. 
SS . 124 S 
Total heating surface .. 1277 on 
Guba Gree «is... ae 21 pa 
Flue area across tubes 2-7 ie 


After running about 60,000 miles in eleven months the 
engine went to the paint shop, having undergone some 
slight repairs, such as turning up the tires and cleaning 
the boiler tubes and fire-box—all repairs of a small cha- 
racter. The valve-motion pins have not been renewed, 
only a simple brass bush or two have been replaced. 
The company is so pleased with the performance of this 
engine that it is constructing four new express engines to 
be fitted with this valve motion. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN ScOTLAND.— 
The first general meeting of the forty-ninth session of this body 
was held on the evening of the 24th ult. in the Institution Hall, 
Bath-street, Glasgow, Mr. John Ward, vice-president, in the 
chair. Mr. James Gilchrist, the new president, in his opening 
address referred at length to the negotiations with the Philo- 
sophical Society ing the halls in which they had long met 
jointly, concluding by stating that the Councils of the two societies 
had agreed that the Philosophical should pay the Institution 
£4000, and that the Institution should rent the rooms until they 
obtained permanent headquarters of theirown. This agreement, 
however, required to be ratified by the members of the two 
societies, Speaking of engineering matters generally, Mr. 
Gilchrist said turbines were now being largely introduced on 
board ship, and the results obtained had been phenomenal, 
although all-round results were only known to a favoured few. 
Speeds had been announced, but reliable information as to initial 
cost, upkeep, and coal consumption had not yet been given. 
Shipbuilders and engineers were looking forward with great 
interest to the running of the Cunard liners Caronia and Carmania, 
sister ships except for machinery, and vessels which would give 
accurate and reliable results. The two large Allan Line turbine 
steamers, which had been running on the North Atlantic, had 
done good work, but it was rumoured that the coal bills were much 
heavier than was ever anticipated. Mr. Gilchrist afterwards spoke 
of engineering progress in electricity, air compressors, pneumatic 
tools, locomotive building, gas engines, and the question of the 
training and status of apprentice engineers. Afterwards Mr. E. 
A. Speakman read a valuable paper on ‘‘ The Determination of 
the Principal Dimensions of the Steam Turbine,” with special re- 
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Commercial Economy in Steam and other Thermal Power 
Plants, as Dependent upon Physical Efficiency, Capital 
Charges, and Working Costs. By Professor Ropzrt H. 
Smiru, A.M. Inst. C.E. With numerous diagrams by 
H. Matcotm Hopson, A.M. Mech. E. London: Archibald 
Constable and Co., Ltd. 1905. 

W3EN an author has devoted years of study and thought 
to a given subject, he is apt to over-estimate the 
receptivity of his readers. He takes it for granted that 
what is quite clear to him must be easily made clear to 
all other men interested in the subjects dealt with. He 
forgets the labour and effort with which he attained to 
his own standpoint, and he over-estimates his powers of 
lifting his readers to a position beside him. One result is 
that he becomes in a sense transcendental and unsatis- 
factory. It must be understood that there are two senses 
in which an author may be obscure. In the first he is unin- 
telligible, and his meaning is not v-orth an attempt to get 
at it; in the other sense, the nuggets are there, but a 
tremendous lot of digging is required to extract them. 
The book before us fails of great success, mainly because 
Professor Smith has imposed a heavy task on his readers. 
He has taken it for granted that they can think as he 
thinks and follow all his deductions and reasonings almost 
without effort. The book is intended for the use of men 
in practical work. We fear that they do not include 
among their ranks many who caa devote the time and 
attention to Professor Smith’s treatise essential to a full 
comprehension of its contents. The book obviously 
represents an immense amount of labour. It is very 
original, and originality does not make for easy reading, 
in this case, at all events. 

The author states that “the main endeavour of this 
work is to persuade the mechanical engineer to advance 
from the primitive view that engineering science can 
guide him only in the physical construction and the 
physical dynamics of his machinery to the much more 
complete idea that scientific method must also be applied 
to his reckonings of cost and of value produced. The ulti- 
mate triumph of practical science must be proved by its 
demonstration of the means to attain maximum economy.” 
The ostensible purport of the book is, therefore, to 
develop practical methods and rules by means of which 
the most economical arrangement of a steam plant, «ec. 
can be determined, taking account of all the numerous 
variants. As the title includes the word “commercial,” 
it must be inferred that the book is intended primarily for 
those practical men whose business it is to devise and 
carry out steam plants of various kinds. We have no 
hesitation in saying that if this were the real intention of 
the author, he has in great measure failed in his very 
laudable object, principally owing to the difficulty of 
following his reasoning, and to the advanced character of 
a considerable portion of the mathematics. He has also 
invented a number of new terms, such as “transpower,” 
“‘mutapower,” “effective boiler heat horse-power,” “ con- 
ductive boiler heat horse-power,” “dynothermic co- 
efficient,” and several others, and these greatly adds to the 
labour of following the argument; moreover, in most 
cases, if would appear that the usual terms are quite as 
effective. The work is eminently original, and we will do 
Professor Smith the justice to say that in all probability 
his argument is correct, but it has not, in our opinion, 
resulted in any real practical method of determining the 
most economical arrangement of a steam plant, &c., and 
principally for the reason given by the author himself, 
namely, that owing to want of sufficient data he has been 
unable to determine certain constants. We will revert to 
this point later. The introduction of several numerical 
examples by way of illustration would give confidence in 
the methods advocated. 

We now proceed to make a more detailed examination 
of the book. In the preface it is stated: ‘ This book 
would be ineffective without the diagrams and tables 
which illustrate it. The author wishes, therefore, grate- 
fully to acknowledge his great indebtedness to Mr. H. M. 
Hodson, and to the publishers, for a finer collection of 
diagrams than has ever before been brought together to 
elucidate the practical science of heat power production.” 
Undoubtedly the diagrams are an important and valuable 
feature, but unfortunately in reducing them by photo- 
graphy the lettering has in many cases become so small 
as to be difficult to read. The table of contents merits 
commendation, it has been prepared with unusual care, 
and gives not only the usual headings of the text but also 
particulars of the corresponding tables and diagrams. 
The first chapter is introductory, and deals generally with 
the questions of “ product, profit, and economy,” and the 
author develops a conception named by him the “com- 
mercial economy coefticient,” which he defines as 
“product per unit time divided by quantity in hand 
valued at final finished cost.” The reader will find much 
food for thought in this chapter, and will not improbably 
disagree with many of the statements advanced. 

Chapter II. deals in a distinctly novel manner with the 
thermodynamics of boilers and engines, and is based on 
the notion of the resilience of the steam, both in the 
boiler and in the engine’s cylinder. In the reviewer’s 
opinion the author complicates matters by introducing 
the idea of horse-power in connection with the evapora- 
tion of the boiler. He states that there are “really four 
actual horse-powers concerned in the activity of a boiler 
and its furnace,” and he proceeds to define them, and 
finally says, “Thus inside the boiler the mechanical 
result is not only the mechanical work done in the boiler, 
but, in addition to this, the development of resilience 
which, when subsequently spent, also gives mechanical 
work.. The rate at which the two resilient effects to- 
gether are produced may be called the boiler resilience 
horse-power. It is greater than the boiler mechanical 
horse-power as defined above, and includes it; the 
mechanical is one part of the resilience horse-power.” 
This chapter contains many tables and diagrams giving 








ference to marine work, with which we shall deal in another issue. 


useful information. We especially notice a very complete 
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table of the analysis of fuels—coal, gas, and oils—and the 
results of their combustion. 

Chapter III. deals with capital outlay and working 
expenses, and as regards the former the prices of engines 
and boilers are laid out diagrammatically, the data for 
these diagrams having been, it would seem, obtained 
from various price lists. The author appears to think he 
has thereby discovered an approximately straight line 
law for such prices, similar to the Willans law for the 
consumption of engines. That prices should conform to 
some such law is fairly evident, and we have reason to 
believe that in many cases such diagrams are plotted as 
a preliminary step to the production of a price list, so 
that in reality the author, in plotting the price lists, has 
merely reproduced the data from which they were obtained. 
The comparison of these price diagrams for a great 
variety of engines is, however, useful and instructive, 
but, obviously, the actual prices that have to be paid are 
not amenable to the rigid mathematical formula which 
the author derives from these diagrams, owing to the 
influence of competition and conditions of trade generally 
—a matter which is painfully felt by engine builders at 
the present moment. The following is the price formula 
given for a cross-compound slow-speed condensing 
engine, expressed in £’s—similar formula are given for 
many other types of engines :— 

130 x 10° 


3000 + °015 s- 25,000 + 3’ 


where § is the “ volume swept out by the lowest pressure 
piston or pistons per stroke,” expressed in cubic inches. 
An obvious and fundamental objection to this formula is 
that S can be considerably varied, without affecting either 
the horse-power of the engine or the main scantlings—in 
fact, only the cost of the low-pressure cylinder and its 
piston would be affected. The author then endeavours— 
but, we think, without much success—to determine the 
effect of pressure on the price of the steam engine, and 
finally arrives at the following formula :— 
— as Soot’ a: =~ p75 40+ 7 
Price in £ = 18 + ‘1S + *85 p — 175 400 + 8" 

In the next few pages the author abandons $ and p» 
and obtains straight-line law formule, in which the brake 
horse-power is the variable. This, obviously, is the more 
trustworthy basis, and he gives numerous formule of this 
class, dealing with the costs of engines, both steam and 
gas, of the accessories of boilers and producers, of the 
buildings, and such like. He also gives similar formule 
for depreciation and repairs, fuel, wages, stores, &c., and 
these are collected together in a table, giving “ straight- 
line formule for capital costs and for costs per year of 
2700 working hours, in £, of complete power plants, 
in terms of brake horse-power T.” As an example, the 
formula he gives per brake horse-power hour for running 


a Diesel oil engine is 26 + te This chapter 


qr Pence. 

concludes with a dissertation on depreciation, and the 
law is laid down that the depreciation should be made to 
depend on the present value of the plant. It is shown 
that the present value diminishes more rapidly as time 
goes on, and that therefore the annual depreciation should 
be an increasing quantity, and nota diminishing quantity, 
as is now the invariable existing practice of accountants. 
It will be felt strongly that such a view would require 
much discussion | consideration before it could be 
accepted or otherwise, and it is certain that if it were 
applied, many flourishing concerns would find themselves 
unable io declare a dividend. 

Chapter IV. deals with kinetic energy and resilience, 
also with kinetic transpower and resilient transpower, 
the object being to apply the data obtained in the first 
portion of the book to the economic improvement of 
mechanical power production. Professor Smith writes : 
“ This treatise is an effort to contribute towards present- 
ing the relation of heat to mechanics in a form which is 
more complete, and therefore more applicable to engi- 
neering need, than that which has been developed by the 
great scientific men of fifty years ago, and has been 
repeated in so voluminous a fashion in the text-books of 
the last quarter of a century.” It will be conceded that 
this is a somewhat ambitious programme, and we cannot 
but feel that the author has not fully succeeded in his 
. object, or, at any rate, he has not presented the matter in 
a practical form. As previously mentioned, he has found 
it necessary to invent a number of new terms, and, as the 
exact meaning of these terms is not made very clear, the 
effort of trying to follow the reasoning is great. Much stress 
is laid on the time element, which the author seems to think 
is usually insufficiently considered in text-books ; he also 
has a great deal to say against the principle of reversi- 
bility as made use of in thermodynamics, and states that 
“irreversibility is a principle second in importance only 
to that of the conservation of energy expressed in the 
first law of mechanics.” An idea of this portion of the 
work can best be gathered by perusing the following 
extracts: — “The creation of resilience by mechanical 
work—that is, by adiabatic stressing and straining—is 
perfectly reversible. In subsequent unstraining the 
whole of such work is recovered, the ‘éfficiency’ between 
the charging with resilient energy and the discharge 
being perfect—or one.” 

“ The creation of resilience by heat transpower is irre- 
versible, the process can be reversed only: by changing 
the temperatures in the regions surrounding the material 
operated on. No reverse thermal discharge is possible 
except by such change of external temperatures. This 
does not simply mean that a low efficiency is obtainable, 
but that the process is entirely impossible.” 

“To engineers the ratio of the new adiabatic resilience 
created by heat transpower to the heat spent in this 
creation is the thermal dynamic ratio of the greatest 
importance, . ‘ and some fourteen years ago 
the author adopted for it the name dynothermic co- 
eificient.” 

Chapter VI. is devoted to a discussion of this dyno- 
thermic coefficient, and it is utilised in Chapter VII. to 





determine the maximum prime cost economy of steam- 
power plants. Chapter VIII. discusses “ work, heat, and 
costs of actual indicator diagrams,” and is in reality the 
subject matter of Chapter III., namely, the prime costs 
of various engines and boilers, considered in a more 
theoretical manner; it culminates in what is described 
as the “most complete and satisfactory formula with 
nine constants ” as follows :— 
eo 5 a 4 _ Ky+K3p, K, + K, 8, 

K=K,+ K,8,+ Ky p, Gish co hese : 

The author says that the nine constants can be found 
by “examination of nine given costs at three different 
sizes with three different pressures at each size.” He, 
however, does not give the value of these constants, and 
a suspicion that after all they may not be constants at all 
is unavoidable. In its present form, and even when 
exhibited diagrammatically, as is done in Fig. 64, such a 
formula is, we fear, of little practical use. The author, 
however, hopes that this formula may enable manu- 
facturers to “rationalise” their price lists. A most 
important item has obviously been omitted from the 
formula, namely, what might be called the “competition 
factor,” a factor which obeys norule that can be expressed 
mathematically. Chapter IX. gives some graphic solutions 
for obtaining the maximum commercial economy and 
Chapter X. utilises these solutions when there are two 
variables ; and the size of the engine and the pressure 
being taken as the two variables. If there are three or 
more variables, the method is said to remain unchanged, 
but becomes longer and more tedious. The method, 
which consists in drawing a series of curves, is undoubt- 
edly ingenious, but depends on the cost formule obtained 
in the previous chapters, which, as already stated, are not 
practically available for want of data and other reasons. 
It seems, therefore, that the method developed in this 
book is unlikely to displace the method of trial and error 
which engineers at present adopt for determining the 
most economical arrangement of a power plant. 

If, in conclusion, we look at the k as a whole, we 
have to admit that it leaves us with the impression that 
it has failed in its object. But the failure is due more to 
the facts with which the author has had to deal than in 
actual handling of them. In a sense Professor Smith has 
been before his time; he has attempted to reduce to 
scientific order a great mass of scattered material, which 
is unamenable to such treatment. The facts with which 
he has had to deal behave only too often like Wonderland 
Alice’s croquet mallet, which turned into a flamingo at 
the moment she began to use it. Some day, perhaps, the 
Promethean nature of the “facts” of commercial engi- 
neering may disappear, they may become subject to 
reason, and then some such method as Professor Smith 
has attempted in this laborious work may be practicable. 


Permanent Way for Tramways and Street Railways. By 
THomAs ARNALL, Assoc. R.C.Sc., Dublin; Assoc. M. Inst. 
C.E. London: The Publishers of the Railway Engineer, 
3, Ludgate Circus-buildings, E.C. 


THERE are three methods by which official authorisation 
can be obtained for the location and construction of 
tramways. The promoters may elect to proceed by a 
special Act, asin the case of arailway. Previously to the 
year 1870 they had no option, and tramways were dealt 
with, mutatis mutandis, in exactly the same manner as 
railways. But the Act of 1870 introduced a completely 
new system, and considerably increased the powers vested 
in the Board of Trade. Anotber mode of procedure is to 
make use of a Provisional Order under the Tramways 
Act of 1876, and a third method is available under the 
provisions of the Light Railways Act of 1896. In any 
and in all sueh instances the Board of Trade is the great 
controlling factor. It may be here pointed out that the 
choice of any one of these three particular modes 
is not by any means a matter of indifference. 
They were not all intended to be adaptable, and are 
not, to the varying conditions of different tramway 
schemes and enterprises. For instance, a Provisional 
Order under the Tramway Act cannot grant the power of 
compulsory purchase of land and property. In an 
emergency of this nature, recourse must be had to the 
Light Railways Act, which very fortunately is endowed 
with that authority. Again, the consent of local 
authorities is not necessary to a light railway Order, but 
is essential in the case of a tramway. Further informa- 
tion respecting the Acts: quoted will be found in the 
appendices attached to the volume, together with two 
recent examples. One is the Heywood Corporation 
Tramways Order, 1902, and the other the Gloucester 
Corporation Light Railways Order, 1903. 

In treating of concrete foundations, the author appears 
to accept that material because it is the only substance 
practically available for the construction of a rigid and 
continuous foundation. While admitting that it might be 
preferable to lay the rails upon timber sleepers, as con- 
stituting a less rigid road, affording smoother running, and 
causing less wear and tear to the rolling stock, we do not 
think it applies with the same force to a tramway as to a 
railway track. The same conditions do not obtain in both 
instances. The nature of the tractive forces is quite 
distinct, the questions of speed and hammering do not 
enter into the comparison, so far as tramways are con- 
sidered. In England there are but two classes of tram- 
way paving—stone, nearly always some form of gpanite, 
and wood, either hard or soft, employing the latter 
classification as applied. to timbers used for building and 
general engineering constructive purposes. Except so far 
as the first cost may be regarded as a determining 
element, it is not possible at present to solve the problem 
of hard v. soft wood. It may be mentioned that soft 
wood blocks can be delivered at any town in the Midlands 
at about 2s. per cubic foot, whereas Jarrah or Karri blocks 
will cost from 3s. 6d. to 3s. 9d. at the same place. The 
question of relative maintenance and upkeep is an 
unknown quantity, insomuch as the use of hard wood 
upon tramways is of such recent introduction that there 





is but little experience to depend upon. Mr. Arnall allows 
to wood paving one single merit, that of “ comparative 
freedom from noise ; in any other desirable quality ever 

variety of it is inferior to granite.” 7 

Five chapters are allotted to the component parts of 
the permanent way, including rails, joints, points, cross. 
ings and tie-bars. After innumerable trials, under regular 
service conditions, the girder type of rails, on the rinciple 
of the survival of the fittest, has been practically recog. 
nised as the best adapted to the requirements of street 
tramways. These are very different from those obtaining 
in the rails of a railway, and consequently it does not 
follow that the material which experience has shown to 
be the best for one description of trattic should be equally 
well suited for the other. Upon both railway and tram 
way lines repeated attempts have been made to devise 
some means which will diminish the number of rail joints 
and possibly eliminate them altogether. An increase in 
the length of the rails effects but little; the limits of its 
application have but a very small range. There are 
three processes deserving of mention for rendering rail 
joints continuous, known respectively as electric, cast, 
and aluminium, or thermit welding. These are all under 
trial. Points and crossings may be considered under two 
heads—construction or design, and laying or adjustment, 
The latter properly belongs to the platelaying department, 
and it is here that the services of a skilled and experienced 
foreman platelayer are invaluable. Points and crossings 
cannot be put in anywhere along the track. Their 
suitable location demands judgment and selection. Bad 
adjustment and bad workmanship will ruin the best of 
points, while a clever, able hand will often make a very 
indifferent set work smoothly and efliciently. It must 
be admitted that in ranging the centre lines of tramways 
there is not much choice left in the matter of curves, 
The tracks have to follow the road, and can rarely be 
laid out to definite curves. Circular, parabolic, the lemnis- 
cate, and the curve of lines are all treated of, and 
compared with reference to a typical example. It is 
recommended that all very sharp curves, such as those 
encountered at right-angled street corners, should be 
joined up with the straight by properly constructed 
transition curves. We fully endorse the recommendation, 
but are sceptical respecting the general adoption of it, 
Our own experience of the running of tramcars—which 
is pretty extensive—leads us to the conclusion that the 
sudden abrupt lurch, felt acutely at the junction of 
straights and curves, is not consistent with a connection 
at the springings struck with an infinite radius. 

The subject of electrical tramways is introduced in the 
concluding chapter, in which the conduit permanent way 
system is described and illustrated in its application to 
cable as well as to electric traction. Examples of track 
work in the metropolis, and in many of the large provin- 
cial towns, are included, from the first English undertaking 
at Blackpool, twenty years ago, to the latest metropolitan 
electrification. The contents of the volume, which forms 
No. 6 of “ The Railway Series of Text-books and Manuals,” 
are based upon a series of articles published in our 
contemporary, the Railway Engineer. These have been 
carefully revised, extended, and such necessary supple- 
mental information supplied as renders the book well up 
to date, and a useful and practical guide and reference to 
all those interested and concerned in the subjects of 
which it treats. 





SHORT NOTICES. 


The Municipal Engineers’ Specification. No. I. 1905. 
London: 6, Great New-street, E.C. Price 2s, 61.—This is 
the first issue of a new annual text-book called ‘The 
Municipal Engineers’ Specification,’ which is a sister and 
complementary volume to ‘‘Specification.’’ The matter 
dealing with municipal engineering which appeared in 
“ Specification '’ was, it is explained, so greatly appreciated 
by municipal engineers, that it was decided to treat the sub- 
ject separately, so that much more information on this 
particular branch of the subject could be given than was 
possible in the limited space then available. This volume is 
divided into four parts—executive engineering, roads, 
sewerage, and electrivity supply. Each of these parts Is 
again subdivided. The municipal engineer will find much 
that is likely to assist him in his everyday duties within 
these pages. And although it cannot be said that the book 
is complete, as there are one or two notable omissions, 
neverthelesss, we have no hesitation in saying that the 
‘Municipal Engineers’ Specification’? will be valued by 
those whom it concerns. 

Report of Brickwork Tests. London: The Royal Institute 
of British Architects, 9, Conduit-street, Hanover-square, W. 
Price 6s.—This report is based ston the experiments made 
by a sub-committee appointed by the Science Standing 
Committee of the Royal Institute of British Architects to 
investigate the strength of brickwork. The report is not 
particularly long, and it contains a complete account of the 
manner and the conditions under which the tests were 
carried out. The bricks used in the experiments comprised 
London stock, gault, Leicester red, and Staffordshire blue. 
It was decided to construct piers of each variety of brick, 6ft. 
high by 18in. square, and all to be alike. Two of each in 
lime mortar and two in Portland cement mortar were experl- 
mented upon three months after construction, and a similar 
number at the end of six months. The results obtained are 
tabulated, and all requisite notes relating to them are given. 
The report is well illustrated, and the photographs showing 
the piers collapsing under the load are interesting and 
instructive. The curves that have been plotted from the 
data are worthy of careful attention. There is much to be 
learnt from the report. 

An Introduction to the Study of Colour Phenomena. By 
Joseph W. Lovibond. London : E. and F. N. Spon, Limited, 
57, Haymarket, W. Price 5s.—In this book the author 
explains a new theory of colour based entirely upon experi- 
mental fact, with applications to scientific and industrial 
investigations. The theory is illustrated by a series of 
eometrical figures, bringing the salient points into one 
Cashion: whole, The object of the book—to use the 
author’s words—is to supply ‘investigators and colour 
workers with the long-felt want of a power of recovering a 
given colour sensation, and of a colour nomenclature by 
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; sensation may be quantitatively described ; for 
ee ihe colour of a p Aho substance is constant under 
: iven set of conditions, there is no recognised scale in which 
— sensation finds a position, nor can colour departures from 
it be described in other than general terms.’’ Whether the 

uthor supplies these wants or not, we will leave it to the 
reader to decide. The book is well and clearly written, and 
there are some excellent diagrams. 


Advanced Mechanical Drawing. By Alpha Pierce Jameson, 
ME. London: Chapman and Hall, Limited. Price 8s. 6d.— 
There has been a great number of books written on this 
subject, all containing practically the same amount of infor- 
mation, and differing only in the manner in which the 
subject is placed before the reader. There appears to be 
nothing very new in this work. The author has divided it into 
two parts, the first dealing with isometric drawing, shadows 
and perspective. The second or advanced part is written for 
those who already know Part I. and possess some knowledge 
of the principles of descriptive geometry. It consists of a 
number of exercises, calculated to perfect a working knowledge 
of the principles of descriptive geometry. The examples 
appear to be well chosen, and the illustrations are distinctly 

ood. 

Mechanics of Materials. By Mansfield Merriman. London: 
Chapman and Hall, Limited. Tenth edition. Price 21s.— 
That this book has evidently been appreciated is shown by 
the fact that it has now reached the tenth edition. It has 
been found necessary to enlarge and re-write it in 
order properly to correlate the additions made to the first 
issue which have appeared in subsequent editions. Com- 
pared with the ninth edition, the number of pages has been 
increased from 378 to 518, and the number of articles from 
151 to 188; matter relating to economic sections of beams ; 
moving loads on beams constrained with supports on 
different levels; the torsion of rectangular bars; compound 
columns and beams; reinforced concrete beams; plates 
under constrained loads; internal friction; and elastic- 
electric analogies, has been introduced. 


Molecular Forces and Newtonian Laws. By Alex. Clark, 
M.A. Glasgow: W. and R. Holmes, Dunlop-street. Price 
3s. 6d..-This small book contains eight chapters, in which 
the author by deduction from Newtonian laws of force and 
motion accounts for all the facts of magnetism, electricity 
and chemical affinity, and _— their identity with gravita- 
tion. The arguments, which are laid before the reader 
clearly and concisely, are certainly interesting, and even if 
in all cases it is not possible to agree with the author’s 
reasoning, it will not be denied that the arguments are at 
least suggestive. There should be no difficulty in following 
the subject. No extensive knowledge is required, and 
advanced mathematics have been entirely avoided. 


Practical Electric Wiring for Lighting Installations. By 
Charles C. Metcalf, A.M.I.E.E. London: Harper and Bros., 
45, Albemarle-street, W. Price 5s. net.—The author set 
himself to write a book of a practical nature on ‘‘ Electric 
Wiring for Lighting Installations,’’ and in this we consider 
that he has succecded. The book appears to be intended 
more for those whose work brings them into contact with 
wiring, than for the student, and the author in the 
preface states that the reader is expected to possess an 
elementary knowledge of electricity, and to have some 
acquaintance with tools and fitments generally used in the 
trade. The explanations are brief, but to the point. The 
diagrams show distinctly the purpose for which they are 
drawn. 

Attheric or Wireless Telegraphy. By Robert Gordon 
Blaine, Assoc. M.Inst.C.E. London: Biggs and Sons, 
139-140, Salisbury-court, E.C. Price 2s. 6d.— This small 
work sets out in a clear manner the experiments made in 
relation to wireless telegraphy. There are thirteen chapters 
and an introduction. The more important of the former 
deals with the work of Marvtoni; the Lodge- Muirhead 
system; wireless telegraphy in France; the new German 
and Telefunken systems ; the Spanish and American systems; 
inventions and experiments of M. Guarini; the effect of 
obstacles, weather, light, &c. The descriptions are excellent, 
and the diagrams illustrating the different instruments are 
numerous. 





BOOKS RECEIVED. 

Building Construction. By Prof. Henry Adams, M. Inst. 
C.E. Part I., price 3d. London: Cassell and Co., Limited. 

Cement and Conerete. By Louis Carlton Sabin, B.Sc., 
cara London: Archibald Constable, Limited. Price 2is. 
net, 

The University Correspondence College 
Directory, 1905-1906. London: 82, Red 
Holborn, W.C. 

Oblique and Isometric Projection. By John Watson. 
London : Ed. Arnold, 41 and 43, Maddox-street, Bond-street, 
W. Price 3s. 6d. 

Cements, Limes, and Plasters : Their Materials, Manufac- 
ture, and Properties. By Edwin C. Eckel. London: Chap- 
man and Hall, Limited. Price 25s. 6d. 
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THE INSTITUTION oF ELECTRICAL ENGINEERS.—The opening 
meeting is fixed for Thursday, the 9th of November, at 8 p.m., 
when the premiums awarded for papers read or published during 
the session 1904-1905 will be presented, and when the President, 
Mr, John Gavey, C.B., will deliver his address, 


ASSOCIATION OF TEACHERS IN TECHNICAL InsTITUTES.—The 
annual general meeting of the Association of Teachers in Technical 
Institutes will be held at the Birkbeck College, London, to-morrow 
—Saturday—November 4th, commencing at 3 p.m., to discuss the 
annual report, proposed amendments to constitution and rules, to 
elect officers and council, and other business. 


_ BrivisH AND ForEIGN ENGINEERING.—In concluding _ his 
inaugural address to the Manchester Association of Engineers on 
Saturday last, the President, Mr. R. Matthews, said :—‘‘ Before 
closing, I beg to make a few remarks to the Press, A few years 
ago, for reasons impossible to understand, everything British 
Seemed to be bad, and nothing but American was right. Now, 
gentlemen, we knew that a few short years would prove otherwise, 
and to-day there is greater confidence in the engineering work of 
this country than ever before. The machine tools of this district 
are vastly superior both in strength and durability, and therefore 
better able to stand the increased work put upon them by the 
Wonderful and successful high-speed steels. I therefore beg of the 
+ Tess in future to be a little more patriotic, and, before condemn- 
ing, make sure of their facts.” e can quote this little passage 
without any misgivings or searchings of conscience, for we have 
persistently maintained, in the face of much opposition, that there 
is no better engineering in the world than British engineering. 





GEORGE ROBERT STEPHENSON. 


One of the few remaining Jinks connecting us with 
the early history of railways in this country has passed 
away in the person of Mr. George Robert Stephenson, 
who died at his home, Hetton Lawn, Charlton Kings, 
Cheltenham, on Thursday, the 26th ult. Mr. Stephenson 
was born at Newcastle in 1819, and was therefore in his 
eighty-seventh year when he died. He belonged to a 
family whose members were among the pioneers of 
engineering as we know it at the present day—a family 
on which this country may well look with pride, and 
which at the present time is still maintaining its early 
traditions. Mr. Stephenson, who was the nephew of the 
great George Stephenson, commenced his engineering 
training at the early age of twelve as an underground 
surveyor at the Pendleton Collieries, near Manchester, 
where his father was the chief engineer. During the time 
that he was thus engaged his father was occupied in 
building a stationary engine for drawing wagons up an 
inclined plane. On the completion of this engine young 
Stephenson, who was then fourteen years old, was made 
engineman. This afforded him an excellent opportunity 
of studying the steam engine, an opportunity which 
was certainly not lost by him. In this capacity he 
remained for two years. A brief interval then occurred 
in his practical training. His father knowing that bis 
son had left school far too young, and that a further short 
period of theoretical training would be of considerable 
value to him in the future in solving engineering 
problems, decided to send him back to school for 
two years. Consequently, Stephenson was sent to 
King William’s School at Douglas in the Isle of 
Man. During his stay at this place he had the mis- 
fortune to lose his father, and it was only his thrift 
whilst he was employed at Pendleton that enabled 
him to remain there for the two years for which 
he had entered. On leaving this school he joined his 
uncle, and was shortly put in the drawing-office, 
of the Manchester and Leeds Railway, now merged in 
the Lancashire and Yorkshire Railway, which was then 
under construction. Here he remained until the com- 
pletion of the line, when he rejoined his uncle at 
Chesterfield. However, he did not stay there long, 
because, owing to the previous knowledge and expe- 
rience that he had acquired in connection with the 
mining industry, he obtained the post of chief engineer 
at the Tipton Collieries. At this time his uncle was 
engaged upon the construction of the Kent lines, and 
young Stephenson having been asked by his uncle to 
join him, accepted a post as sub-resident engineer. At 
the age of twenty-five he opened an office in Great 
George-street, Westminster, and commenced in business 
for himself. He confined his attention more especially 
to railway and bridge works. With regard to the former, 
he was responsible for the construction of the lines 
between Grantham and Boston, Market Harborough and 
Northampton, Waterloo and Southport, and Ambergate 
and Rowsley. He was consulting engineer to the first 
railway constructed in New Zealand, which is that from 
Lyttleton to Christchurch. Another important under- 
taking of his was the construction of the Danish State 
Railways. Although he built some large bridges, he 
never took the same interest in this class of work as he 
did in the execution of railway schemes. 

However, we must mention two bridges which are 
monuments to his skill in this branch of the profession. 
We refer to the bridge he constructed over the Nile, and 
the Victoria Bridge over the St. Lawrence River in 
Canada. Later Mr. Stephenson associated himself 
with the firm now known as Messrs. Robert Stephenson 
and Co., of Newcastle, of which concern he ultimately 
became the head. He played a most important part in 
the great engineering struggle of 1871, from which 
he emerged with success. In 1886 the firm of 
Messrs. Robert Stephenson and Co. became a limited 
liability company, with Mr. Stephenson as chairman. 
Sir J. W. Pease, Mr. Arthur Pease, and Mr. George 
Stephenson were the other directors. When the 
company was taken over by Messrs. Robert Stephen- 
son and Co., Limited, of Darlington, in 1899, Mr. 
Stephenson retired from the board of directors. For 
more than fifty-three years he was connected with the 
Institution of Civil Engineers, having joined that body in 
1858, and during the session 1876-77 he occupied the 
presidential chair. He was also connected with many 
other scientific societies. At one time he took a keen 
interest in the volunteer movement, and was a lieutenant- 
colonel of the Engineer Volunteer Staff Corps. He was 
fond of yachting, and was a member of the Royal 
Yacht Squadron. Mr. Stephenson was twice married ; 
his first wife, who was the daughter of Mr. T. Brown, of 
Wickham, dying in 1884. His second wife was the 
younger daughter of the late Mr. Edward Harrison, of 
County Durham. They were married in 1885, and she 
died in 1893. 








DOCKYARD NOTES. 





THE ex-Russian battleship Retvizan has been re-named 
Hizen by the Japanese. 





Tue trials of the Duke of Edinburgh have not been a 
brilliant success so far, and sheis now docking at Portsmouth 
in order to have the pitch of her propellers altered. 





Brazixis reported to have ordered three 16,000 battleships 
in England. The rumour is as yet unconfirmed, but there 
is little question that sooner or later three ships are to be 
built. 





Ir is stated that the Spanish cruiser Cardenal Cisneros, 
lately wrecked, will probably besalved. If not, she will be no 
great loss, since, despite a few:improvements, she is sub- 
stantially a copy of the British Otlando class. 








Tury have their own way of doing things in China. The 
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lost Hai-Chi is to be replaced at the private cost of the admiral 
commanding when she was lost. 





Tue story that the Russian battleship Kniaz Potemkin has 
been blown up by mutineers is now officially denied. She is 
a ship of many adventures, and she has been sunk and blown 
up so often that no doubt she will survive this last experience. 





ANOTHER lost Russian ship has turned up—the Bogatyr, 
which was alleged to have been wrecked and blown up 
during the war. She has just visited Japan, apparently just 
in the-old way that Russian ships did before the war. 





One item of interest is that both Kiel and Wilhelmshaven 
now employ each about a thousand more workmen than 
either Portsmouth or Devonport. 








A THAMES SHIPYARD. 





FoiLowinG the example of many other firms who have 
found the burden of the rates and the high wages in 
London serious obstacles to the progress of their business, 
Yarrow and Co., Limited, have decided to quit the Thames 
and found a new yard on one of the northern rivers. They 
have a committee at present engaged in searching for a suit- 
able site, and when one has been found and the necessary 
deeds executed they will at once commence the transfer 
of the yard to the north, probably to some place on the 
East Coast. It is not proposed to leave any part of 
either the office or works at Poplar, but to dispose of the 
yard. The loss to the working population of London will be 
severe. Such things are, possibly, inevitable in the progress 
of a great city, but they are none the less to be deplored and 
delayed as long as possible. If the improvements that we 
make to one part of our metropolis are such burdens on the 
pockets of the ratepayer and manufacturer that he is forced 
to leave the London district, we shall be faced by more 
serious problems than those we have solved. At the very 
moment when a deputation of the London unemployed is 
waiting on the Prime Minister, an announcement of this 
xind falls with additional heaviness, and enforces a lesson 
which we should not be slow to accept. 








AN ARTESIAN WELL.—An artesian well has just been bored at 
Messrs. Spiers and Pond’s laundry at Battersea. It is 400ft. deep, 
and is lined with 84in. casing. The water, when tapped, rose to 
within 85ft, of the surface, and a yield of 6000 gallons per hour is, 
we gather, easily obtained. The following strata were passed 
through:—Gravel, 15ft.; fine sand and gravel, 10ft.; sand and 
gravel, 3ft.; gravel, lft.; gravel and blue clay, 4ft.; blue clay and 
clay stones, 119ft ; clay stones and mottled clay, 16ft.; mottled 
clay, 24ft.; mottled clay, pebbles, and sand, 10ft.; sand and 
pebbles, 10ft.; dead sand, 10ft.; sand and pebbles, 3ft.; hard sand 
and pebbles, 5ft.; hard sand, 4ft.; dead sand, 8ft.; green flint and 
chalk, lft.; chalk and flints, 157ft.—total, 400ft. deep. The work 
was carried out by Alfred Williams and Co., of Bow. The hard- 
ness of the water is only 7 deg. 


ASSOCIATION GENERALE DES INGENIEURS ET HYGIENISTES 
Monicipavx. — This year there has been formed in Paris an 
association of engineers, architects, and municipal sanitary officers, 
&c., of the towns of France, Algeria, Tunis, Belgium, Switzerland, 
and the Grand Duchy of Luxembourg, with the Colonies of the 
various countries. Widely speaking, the objects of this association 
are to bring municipal’engineers into touch with one another and 
to further all questions relating to municipal hygiene and sanitary 
engineering. The association is to hold its first meeting at the 
Salle du Musée Social, 5, Rue las Cases, Paris, from the 22nd to 
the 25th of this month. On the first day the members will 
assombls at 2.30 and will transact business, At five o'clock there 
will be a reception at the Hétel de Ville. On the second day the 
meeting will open at nine o'clock, when Dr. A. J. Martin will 
describe the working of the bureaux municipaux d’hygitne, which 
have lately been organised in France. This will be followed by a 
lecture by M. le Dr. Imbeaux, with lantern slides, on'the methods 
of water filtration used in the principal towns of the United 
States. In the afternoon the filters at Ivry, a disinfecting esta- 
blishment, and that for the disposal of the night-soil will be visited. 
At 7 p.m. there will be a social dinner. On the third day, at the 
meeting, which again will begin at nine o’clock, there will first of 
all be a lecture by M. Kenna on the biology of sand filtration, 
illustrated by lantern slides, which will be followed by a communi- 
cation from M. Fabre, inspector of forests at Dijon, on re-planta- 
tion in connection with rainfall. After this a communication 
from M. Gerard, past-president of the Belgian Society of Elec- 
tricians, on the recent experiments relative to the production and 
utilisation of ozone for the purification of water will be taken. 
New pieces of apparatus will be on view, and other communica- 
tions made. In the afternoon a visit will be paid to view the 
filters of the water company at Suresnes. These filters are said to 
be of the most up-to-date and perfect character. The sewage- 
purification plant of the Compagnie de Salubrité of Levallois-Perret 
will also be visited. On the 25th inst. an excursion wil! be made, 
under the direction of the engineers, to the City of Paris, to view 
the intakes on the Loing and Lunain. 


LEEDS ASSOCIATION OF ENGINEERS.—At a meeting of the Leeds 
Association of Engineers, held on the 26th October, a lecture was 
delivered by Mr. Percy Rosling, on ‘‘ The Economics of Electric 
Driving.” He treated the subject on a commercial basis, and 
named the following points as necessary to be taken into account 
in determining whether to drive direct from an engine or electric- 
ally :—The size of the plant and the arrangement of the drive, 
especially with a view to the reduction of frictional and other 
losses ; the relative out-of-pocket running costs; the advantages 
of a sub-divided drive; the extra output through the greater 
speed of electrically-driven plant, with facility for checking the 
actual time the tools are in use. In comparing the methods of 
obtaining current for the electrical drive, points in favour of a 
central station supply were freedom from trouble in providing 
power for the works ; the use of a larger amount of the capital on 
money-earning tools, this increasing the capacity of the works ; 
the ability to run the whole of the works short hours in slack 
times, and so minimising expenses, injury to machinery and dis- 
tress amongst workpeople, and the possibility of running a portion 
of the works overtime or double shift economically. It was shown 
that in actual practice a gain of from 4to 10 per cent. had been 
effected in output by the use of induction motors, owing to their 
regularity of speed, and the elimination of slip in main and inter- 
mediate belts. With regard to capital charges, Mr. Rosling said 
that where the annual costs of production other than wages and 
material were in the neighbourhood of 30 per cerft.’of the capital 
employed, the money spent on generating plant ought to be 
debited with 50 per cent. of its cost per annum, to bring it into 
line with the rest of the capital, otherwise the money spent on 
generating plant could be more profitably employed on productive 
machinery, and that in no case in a money making concern should 
the generating plant be debited with less than 174 to 20 per cent. 
per annum. Some lantern views were exhibited showing motors 
In various awkward positions. An interesting discussion followed, 
in which the speakers were in general accord with the views repre- 
sented by Mr. Rosling. The chair was occupied by the President 
of the Association, Mr. W. H. Drake, 
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Fig. 1—-SUPPORTING ELEVATED RAILWAY 


THE NEW YORK RAPID TRANSIT RAILWAY 
No. IV.* “ 

Tue construction of the subway required the excava- 
tion of several miles of open trench from 20ft. to 40ft. 
deep, and often of nearly the full width of streets some- 
times already occupied by double track steel plate girder 
viaducts for the elevated railroads, lined on both sides 
with tall buildingsand filled with heavy traffic. In many 
cases this necessitated the temporary support and 
permanent underpinning of the existing structures. 

One of the most interesting and difficult cases was 
where the subway curved under one corner and nearly to 
the centre of the masonry foundation of the Columbus 
monument, which weighs about 1,500,0001b., and has a 
slender shaft surmounted by a statue of Columbus about 
75ft. high from the surface of the street. The footing 
was about 45ft. square and 12ft. deep below the street 
surface. Over the subway it was seated on the earth and 
sand, and at the opposite diagonal corner it was seated 
on rock, which sloped downwards towards and underneath 
the subway. The subway excavation reached nearly to 
the centre of gravity of the monument, and threatened 
not only dangerously to reduce its stability, but to occasion 
an unbalanced pressure which might cause the footing to 
slip bodily down the inclined surface of the rock. 

The work was successfully performed in three principal 
successive operations. First, stability against slipping 
and additional rock support was ‘provided by, building a 


Fig. 3-UNDERPINNING COLUMBUS MONUMENT 


masonry pier under the centre of the monument; 
secondly, temporary steel girders were inserted under the 
portion of the footing which was afterwards undermined ; 


and, thirdly, permanent piers were built to carry the | 
overhanging footing on the roof of the finished subway. | 


The girders were then removed, and the spaces they had 
ocvupied were filled with solid masonry. 

Shafts about 6ft. square and 25ft. deep were dug through 
clay and sand on opposite sides of the monument just 
outside the line of the subway excavation, and these were 
connected at the bottom by a tunnel 6ft. wide and 7ft. 
high, with its bottom carried to rock, 3ft. below the 
subway excavation. The concrete footing of the monu- 
ment formed the roof of the tunnel, and the plane of the 
subway wall was coincident with that of one side of the 
funnel. The floor of the tunnel was covered with 2ft. of 
concrete, on which were set wooden columns 5ft. apart, 
wedged against the roof. The space around the columns 
was filled in solid from the middle to both ends with 
rubble masonry wedged against the roof, and forming a 
long narrow pier, permanently supporting the monument 
beyond its centre of gravity, and forming a retaining wall 
for the earth under the monument. 

The monument footing projected beyond the pier 
25ft. over the line of the subway, and had to be 
supported and partly cut away to clear the subway. An 


* No. If appeared October :7th. 


open excavation was carried down on the face of this 
footing within the subway /imits, and from it a horizontal 
slot or gallery 6ft. high and 6ft. wide was cut in the face 
of the footing. Its roof was about 4ft. above the top of 
the subway, and was temporarily supported by wedged 
wooden columns. At each end of this gallery wooden 
trestle bents were set outside the foundation on the 
finished concrete floor of the subway, and supported steel 
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Fig. 2—A-FRAME WITH ADJUSTABLE BOTTOM TENSION MEMBER 


ture was then fixed in it, and a masonry pier was built 
on its roof with two courses of cut stone on top. Double 
steel wedges were driven between these stones, the upper 
one bearing against the footing of the monument. The 
interstices between the wedges were filled with cement, 
the girders were removed from the gallery, and the latter 
and the overhanging portion of the footing was filled 
solid with masonry. The work was successfully per. 
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Fig. 4-SUBWAY PASSING UNDER COLUMBUS 


plate girders 30in. deep and 35ft. long, which were placed | 


in the gallery and forced up against its roof by a pair of 
60-ton hydraulic jacks, while steel wedges were driven 
between the girders and the trestles, thus releasing the 
wooden columns. 


The remainder of the excavation was completed under | 
tbe monument and these girders, and the subway struc- 
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MONUMENT 


formed without causing any deflection or settlement of 
the monument, and occupied about six weeks. 

Where the elevated railroad is above the subway, the 
vertical columns of the latter are supported on masonry 
piers carried by special girders in the roof of the former. 
In order to permit excavation and erection under the 
elevated railroad columns, they were supported tem- 
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uch a manner as to give clearance for the 

new work. In all cases the tops of the columns are firmly 
riveted to the transverse or longitudinal girders of the 
viaduct, and if either member is supported it will carry 
the other. In one case the transverse girder had a tem- 
orary extension & few feet long spliced to the end beyond 

Oe column, and this extension was carried on timber 
osts set on the surtace of the ground outside the subway 

excavation, permitting the old foundations of the column 
to be moved while the latter was suspended from the 
cross girder. In another case the transverse girder was 
supported between the columns by temporary wooden 
osts passing down through a preliminary sheeted 

it to a footing below the subway floor. The subway 

was built around these posts, and after the column 
was supported on its roof the posts were removed and 
the holes they left through the roof were closed. In 
another place pairs of heavy plate girders were placed 
across the subway excavation each side of the elevated 
railroad column, and seated on the surface of the ground 
or on trestles set in the subway excavation. Temporary 
steel brackets were riveted to the faces of the column, 
and engaged the top flanges of the girders to carry the 
elevated structure after its column foundations were 
removed. In Brooklyn the spread tops of the elevated 
railroad columns had I beams passed through them and 
supported on the top of A shaped wooden frames or trusses 
carried at the base on trestles in pits sheeted down to the 
bottom of the subway each side of the column foundation 
before the general subway excavation was made. The 
feet of the inclined posts were connected by adjustable 
eyebars or steel ropes slightly inclined from the horizontal 
and engaging the foot of the elevated railroad column. 
When these tension members were tightened up they 
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Fig. 5-A-FRAME SUPPORTING ELEVATED RAILWAY 


keyed up the inclined posts and caused them to rise 
slightly and give full bearing to the beams at the top, 
transferring the weight from the old foundations, which 
were replaced at leisure under the bottoms of the sus- 
pended columns. In Battery Park pairs of plate girders 
at ground level both sides of each elevated railroad 
column were supported on trestle bents in the subway 
excavation and timber towers were built on them enclos- 
ing the columns, and, by means of these, beams were 
wedged up against the elevated railroad to carry it and 
the suspended columns until new foundations were pre- 
pared for the latter on the subway roof. 

Trinity Church has a very beautiful slender stone spire 
284ft. high, with concrete foundations carried down about 
10ft. below the surface in fine dry sand. The subway 
excavation is 13ft. deeper than this footing, and only 9ft. 
distant horizontally. To prevent danger of undermining, 
a line of vertical 10in. steel channels, 12ft. long, were 
driven in the bottom of the subway trench when it had 
been excavated to a depth of 11ft., thus forming a per- 
manent sheet piling, which was braced as fast as the 
excavation was deepened, and afterwards backed up by a 
very thick concrete retaining wall, with the object of 
preventing the possibility of the sand slipping under the 
foundations of the spire. 

A similar steel sheeting was provided along the subway 
wall to protect the footings of the New York Times 
building, which were loaded with over 1000 tons each, and 
seated on fine dry sand several feet above the bottom of 
the subway excavation. Here the close joints between 
the flanges of the steel channels were caulked with oakum. 

The accompanying illustrations show various cases of 
underpinning. Figs. 8 and 4 refer to the Columbus 
monument, and will be clearly understood with reference 
to the text. Fig. 4 we are enabled to reproduce by the 
courtesy of our American contemporary, the Engineering 
Record. Fig. 2 shows an A frame with adjustable bottom 
tension member supporting the elevated railway column 
over the subway excavation. Fig. 5 gives another view 
of a supporting A frame with supplementary shoring 
under the base of the elevated railway column; while 
Fig. 1 shows another method of supporting the columns, 
Here the railway is carried by a tower on plate girders, 
which spanned the subway excavation in Battery Park. 











MONUMENT TO DR. JOULE. 


On Saturday, the 28th ult., 2 monument to the late 
Dr. Joule was unveiled by Sir W. H. Bailey in the Sale, 
Cheshire, Public Park. In performing the ceremony, Sir 
William delivered an address, of which the following is 
an abstract :— 

It is my high privilege to-day to invite you to receive on behalf 
of the subscribers this piece of sculpture, which is erected to com- 
memorate the name and genius of a great scientific discoverer, 
James Prescott Joule, who not many years ago was our friend and 
neighbour, His name will be for ever famous as that of a man who has 
increased the intellectual domain and conferred perpetual endow- 
ments on the whole human race. Joule was born in New Bailey- 
street, Salford, in the year 1818. He studied under Dalton, the 
celebrated discoverer of the atomic theory. His father consulted 
Dalton on the completion of his studies, who advised Joule, senior, 
to send him to Sturgeon, the inventor of the soft iron magnet. 
Under his instruction Joule became a competent electrician and 
the inventor of electric welding, and by his knowledge of 
electricity he was enabled to obtain his refined measurements ; 
thus the evolution of Joule seems to be a product of Dalton and 


Sturgeon. It is not within the scope of my intention to review 
the many various inventions of this illustrious discoverer. His 
great discovery is ‘‘The mechanical equivalent of heat.” He 


determined the relations between units of heat and energy by his 
various methods, He declared the rate of exchange—the bank 
rate—between heat and work. 

In the ‘‘ Centenary of Science in Manchester,” the late Dr. 
Angus Smith said it might have been possible for Joule to arrive at 
his calculations without the knowledge of the atomic theory of 
Dalton, but it was not attained without its aid. The idea of units 

















MONUMENT TO DR. JOULE 


of measure in Dalton’s mind developed itself gradually into units 
of force in the mind of Joule. To say these two are the most 
successful descendants of the great thinkers who tried to grapple 
with the subject of atoms for over 3000 years is but to express a 
simple fact, and to assert that Dalton and Joule have made the 
great leading discoveries on the subjact is simply to follow history. 
Dr. Cberies Memens said of Joule that it may be maintained that 
we possess accurate knowledge of this law in Nature, by it we are 
able to refer our resuits to unity of measurements, and it may truly 
be said that “to know” ‘‘is to be able to measure.” Professor 
Osborne Reynolds observes in his life of Dr. Joule: The three 
laws, “the conservation of momentum,” discovered by Newton, 
‘*The law of the conservation of the chemical elements,” discovered 
by Dalton, and the ‘‘laws of the conservation of energy,” dis- 
covered by Joule, constituted a complete mechanical foundation 
for physical science. Newton, Dalton, and Joule, each of them 
made discoveries which alone rendered generalisation possible, and 
this was more particularly with Dr. Joule’s discovery of the law of 
the conservation of energy. This law, by completing the founda- 
tions of physical science, rendered possible the great generalisation 
by which all branches of science are united in mechanical 
philosophy, so that it is to the memory of Joule that mankind owes 
its gratitude for the greatest generalisation in the universe, the 
complete mechanical foundation of physical science. 

Dr. Joule, discussing the indestructibility of matter, writes of 
‘* Nature and its wonderful chemistry, as of its mechanical forces, 
and the continual conversion of living force and heat into one 
another,” and then he beautifully continues, ‘‘Order is maintained 
in the universe; nothing is deranged, nothing ever lost.” Professor 
Tyndall, when speaking at the Manchester Free Trade Hall in 
1874, said “ that in the coming time not your great orators and 
your politicians, not even the greatest of your manufacturing 
princes will enjoy a purer, or more prominent or more enviable 
fame, there is not a man among them of which Manchester people 
will be more justly proud than James Prescott Joule.” he 
British Association in the year 1870 requested him to re-investigate 
his own theory and placed a fund at his disposal for this purpose. 
With a very little variation he proved that his original figures were 
correct, Knowledge of this law is a permanent addition to the 
intellectual wealth of the world. Every class-book on engineering 
or electricity from Rankine to the present day contains this law 
and it is taught daily in the science schools of the world. When 
our distinguisbed townsman, Sir Henry Roscoe, was the President 
of the British Association at its meeting in 1887, in his inaugural 
address, he referred to Manchester as a city of the two greatest dis- 
coveries of modern science. He proceeded to eulogise the work 
of Joule. He said Joule has given the world of science the results 
of his experiments which constitute the greatest and most far-reach- 





ing scientific principle of modern times, that of the conservation of 








energy, a generalisation of conspicuous grandeur fitted to take 
rank with the principles of gravitation, more momentous if that be 
possible, and to use the words of Professor Tyndall, combining as 
it does the energies of the universe, enabling the eye of ¢zience to 
follow the fly shuttles of the universal power, as it weaves what the 
poet calls ‘‘ the living raiment of God.” 

For some years Joule’s labours were like seed on stony ground. 
When he read his first paper on the ‘‘ Mechanical Equivalent” at 
the British Association meeting in Cork in 1842, he did so to an 
audience of only six people, and yet not only was the discovery 
great in itself, but it was also the foundation of many other dis- 
coveries. What is the practical application of the knowledge that 
heat and energy are convertible? In reply, I would say that the 
mere knowledge that the amount of heat that will raise 1lb. of 
water 1 deg. Fah., if not wasted, will lift 772lb. lft. high, 
educates and influences every step of the electrician, the engineer, 
and the chemist. It is interesting to study the decrease in coal 
consumption per horse-power from the year 1840 to the present 
day. In 1840, the Britannia, 740 horse-power Cunarder, used over 
4}1b. of coal. In 1862, the Scotia used 3}ib. In 1881, a steam- 
boat used 2lb., and to-day the lowest consumption is 1]b. per 
horse-power per hour. Much of this economy may fairly be 
credited to knowledge of the mechanical equivalent. We know 
that there are about 13,500 British thermal units in a pound of 
good coal, and if there is no loss in consuming it, there would bea 
power equal to five horses obtained from it, but engineers know 
that the best engines under the most scientific conditions and skil- 
ful attention with boilers under the most skilled superintendence 
only give a duty of one horse-power for 11b. of coal. There is a 
great future in this direction for the thermist, the chemist, or the 
engineer. 

Joule made an electric motor, but his love of measuring forces 
caused him to condemn his own work. He condemned it by kis 
own law, which brought out the fact that one pennyworth of coal 
was equal to 5d. of zinc in the creation of energy. He invented 
electric welding in 1855. With a battery of six Daniel cells he 
succeeded in fusing steel wires and uniting steel, brass, and 
platinum to iron. Again, his experiments proved that it takes 
Zlb. of zinc to fuse 1]b. of iron. As the value of his discoveries 
slowly dawned upon the scientific men of Europe, the learned 
societies hastened to confer degrees and honours upon him. He 
was honorary member of the Cambridge Philosophical Society in 
1855, created LL.D. of Dublin in 1857, D.C.L. of Oxford in 1860, 
LL.D. of Edinburgh in 1871, on the Council of the Royal Society, 
honorary member of Shipbuilders of Scotland. In 1878 he was 
granted a civil pension of £200, and in 1880 the Albert medal of 
the Society of Arts was presented to him by the Prince of Wales 
His portrait, by the Hon. John Collier, is in the sion of the 
Royal Society, and in the portals of the Manchester Town Hall he 
and Dr. Dalton are in marble. He was the honoured President of 
the Manchester Literary and Philosophical Society for some years. 
Some portion of his library and apparatus is at the Manchester 
Technical School. 

Ever since creation’s dawn the handwriting of the law of heat 
and energy had been in the rocks, and in the mighty movements 
of the mountain torrents, and in the millions of tons of glaciers 
which chiselled paths from the mountains into the valleys, and in 
the waters of the great deep which were raised by the sun’s rays 
and again returned by many paths into the ocean, their ancient bed. 
These great movements have been seen for ages, and laws of these 
forces of dull nature have been given to us by James Prescott Joule. 
He studied to see and went into training, and educated himself to 
see the one three-thousandth part of 1 deg. Fab., and this refine- 
ment of the art of speaking the truth we call science, and this great 
truth teller is the man whose. memory this day we all delight to 
honour. 








INSTITUTION OF ELECTRICAL ENGINEERS: GLascow LocaL 
SEcTion.—The opening of the winter's session was marked on the 
27th ult. by the holding of the fourth annual dinner in the 
Grosvenor Restaurant, Glasgow, Mr. J. M. M. Munro, president of 
the section, inthe chair. About 200 were present, including Lord 
Kingsburgh ; Lord Provost, Sir John Ure Primrose, &c. The 
President of the Institution of Electrical Engineers, Mr. Alex. 
Siemens, was unable to attend, having only returned from South 
Africa the previous day. In the course of his reply to the toast 
‘‘The Imperial Forces,” referring to the early days of his pro- 
fession, Lord Kingsburgh said he recalled that the first practical 
invention in the way of electricity was given to the. War-office of 
this country in 1816 or 1817. When Ronald brought before the 
War-office of that date a proposed electric telegraph—of which 
models may be seen in the Museum, London—the reply he got was 
to the effect that a telegraph was of no use in time of peace, 
and in war a semaphone was quite sufficient for all practical 
purposes. Now-a-daysa ship of war in his Majesty’s Navy was 
a wonderful place, in which by the application of electricity the 
whole vessel was controlled from end to end. Proposing the toast of 
“The Institution of Electrical Engineers,” Lord-Provost Primrose 
said it sounded almost incredible that twenty-five years ago the 
residence of Lord Kelvin was the first in Britain illuminated by 
electricity. Now cooking was accomplished by the heat developed 
by electrical energy, and the day was not far distant when in all 
the economics of the household this wondrous, mysterious force 
would be potent and operative. Mr. R. Hay Gray, in responding, 
remarked that in Glasgow electrical engineers were greatly 
indebted for the progress made in their undertakings to the liberal 
spirit in which electrical enterprises were dealt with. In spite of 
what was so often said about America and other countries, he 
thought that, as regarded electrical engineering, this country 
was just as far ahead as any other. The Glasgow section of the 
Institution, which is in a vigorous state, and embraces a large 
membership of these actively following the paths of electrical 
engineering, meets every month in the Philosophical Hall, Bath- 
street, Glasgow. 


THE INSTITUTE OF MARINE ENGINEERS.—On Wednesday evening, 
October 25th, the members of the Institute of Marine Engineers 
held their fifteenth annual dinner at the Holborn Restaurant. 
Alderman Sir Marcus Samuel, the president of the Institute, 
occupied the chair, and the company, which numbered more than 
300, included Admiral the Hon. Sir E. Fremantle, Mr. Justice 
Bigham, Mr. Justice Walton, Sir Fortescue Flannery, Sir James 
Mackay, Sir William White, General Sir Alfred Turner, Sir John 
Dennison Pender, Sir James Williamson, director of dockyards, 
and Captain Makato Kaburaki, the Japanese Naval Attaché. In 
submitting the toast of ‘‘The Institute of Marine Engineers,” Sir 
William White said that the Institute was nearly seventeen years 
old, and he thought that those who might be called its parents 
were proud of the progress it had made. The Institute had grown 
until it had now a membershipof about 1000, but the membership had 
had been attained two or three years ago, and had not since then 
been appreciably increased. Personally, he was disposed to think 
that the membership ought to be larger, when the number of 
engineers that are actively engaged upon marine engineering, 
ashore and afloat, is taken into consideration. He then referred 
to the list of past-presidents, which included the names of Lord 
Kelvin, Sir Thomas Sutherland, Sir Edwyn Dawes, Sir James 
Mackay, Mr. James Adamson, Sir John Durston, Sir Fortescue 
Flannery, Mr. Inglis, Mr. Dunlop, and the Hon. Chas. A. Parsons. 
The fact that they had such men as these in the presidential chair 
had done much to establish and raise the status of the Institute. 
In conclusion, he said he was pleased to find Sir Marcus Samuel 
occupying the chair, and he was sure he would be a worthy suc- 
cessor in every way to the men who had gone before him. Sir 
Marcus Samuel suitably replied, and in his remarks regarding the 
és of the Institute, mentioned that it was intended to erect a 

all for specimens and unique samples, also curios, sent by members 
from all parts of the world, as soon as funds permitted. 
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RAILWAY MATTERS. 


Tue section of the Sud Oranceis Railway from Ben- 
Ounif to Ben-Zireg, in Algeria, is finished. That from Ben-Zireg 
to Colomb-Bechar, about 30 miles, has been begun. 


Tue Dundee Tramways Committee has resolved upon 
an extension of the line to the eastern boundary at a cost of 
about £4000. Plans of a municipal housing scheme are under 
consideration. 


A coMPANY proposes to construct, at a cost of £200,000, 
a light railway from the County Gates at Bournemouth to the 
sandbanks and across Poole Harbour by means of a conveyor 
bridge to Studland and Swanage. 


Tue Russian Ministry of Ways of Communication has 
ordered 650 locomotives for immediate delivery to those railways 
which contributed their share of the engines needed for the trans- 
port of the troops during the late war. 


Tue question of splitting up the North-Western Rail- 
way of India for administrative convenience will shortly be taken 
into consideration, according to /ndian Engineering, a certain por- 
tion of it being added to the Oudh and Rohilkhund Railway. 


Tue Board of the Corporation of Western Egypt have 
dezided that the railway now in course of construction from the 
Ezyptian State Railway at Abu Ticht, in the Nile Valley, to 
Khargeh, in the Oasis of Khargeh, shall be known as the Western 
Egypt Railway. 

A Tres correspondent writes from Cairo on October 25th 
that on October 15th the first train from Halfa performed the 
through journey over the newly-linked Nile-Red Sea Railway, and 
reached Suakin in safety, though at slow speed, as the bridges and 
the line as a whole have yet to be strengthened to bear the 
maximum loads. 


At a special meeting of the Wednesbury Town Council 
held last week, it was decided to give notice to the South Stafford- 
shire Tramway Company, in accordance with powers conferred, of 
the Corporation’s intention to purchase the whole of the tramway 
within the borough. The tramways have only recently been 
electrically equipped. 

From Wednesday last passengers will only be charged 
21. third-class and 3d. first-class for the ride from Paddington to 
Moorgate-street, Bishopsgate-street, or Aldgate, on the Metro- 
politan Railway. The company hints that before long 2d. will be 
the recognised fare, but for the present it is retaining ld. and 
144. fares for short distances. 


Tue directors of the London and South-Western Rail- 
way have sanctioned the construction of rail motors to run regularly 
on the following lines:—{1) Between Exeter and Honiton. (2) 
Between Bournemouth and Christchurch. (3) Between Bodmin 
and Wadebridge. (4) Between Fullerton, Hurstbourne, and Whit- 
church, near Andover. (5) Between Exeterand Topsham. 


Ir is reported that the directors of the District Railway 
have decided upon the zone fares which are to be charged once the 
fall electric service isin operation, and the pneumatic signalling 
arrangements are introduced. The fares will work out in the fol- 
lowing proportions :—Twopenny fares, 504 per cent.; threepenny 
psa 32 per cent.; fourpenny fares, 15 percent. ; fivepenny fares, 

per cent. 


THe New Zealand Minister for Railways reports that 
the expansion of business on the Rimutaka Incline has rendered 
an increase in engine power imperative. Arrangements have 
been made to build all the engines required for the incline in 
the New Zealand workshops instead of importing additional 
engines. The new locomotives will be compound double-ended 
tank engines. 


A company has been organised in Iowa to build an 
electric railroad from Marshalltown northwards, thence north-east 
to Waterloo, Iowa, and another line from Marshalltown south to 
Newton, Iowa, where connection is to be made with the Inter- 
urban Railway Company of Des Moines, which will extend its 
Des Moines-Colfax line from Colfax to Newton. The total length 
will be 78 miles, 


Tue London and North-Western Railway Company is 
now running a service of motor omnibuses between Holywell 
Station and Holywell town, North Wales. The town, 1} miles 
distant, is on the side of Halkyn Mountain, 550ft. above the rail- 
way station, so that the motor omnibuses have some heavy work, 
parts of the road having gradients of lin 9. The experiment is 
proving very popular. 

Tae first actual connection between the Chicago rail- 
roads and the Chicago Subway was made recently, when the shafts 
from the subway tunnel to the tracks of the Chicago and Alton 
Railroad at Van Buren-street were opened. Five shafts connect- 
ing the railroad with the subway will be used for coal traffic. The 
Chicago and Alton brings from seventy-five to a hundred carloads 
of coal into Chicago daily. : 


Tue returns of the Royal Trans-African Railway show 
an improvement on the previous year. The continuation of this 
line from Ambaca to Malange, in Angola, is being carried on by 
the Government. The material used mostly comes from Belgium 
in German steamers. The construction of the Benguella Railway 
has been started. This line ic intended to connect Katanga and 
the Tanganyika Company’s concessions with the West Coast. 


THE railways of Russia open for traffic on 1st January, 
1904, had a total length of 36,452 miles, of which 31,299 are in 
European Russia. Of these, 24,311 miles belong to the Govern- 
ment. The whole network of Russian railways consists of twenty- 
eight lines connected with each other, and of eleven isolated lines. 
To the extent of about 60 per cent. they are worked by the 
Government, the remainder being in the hands of public 
companies, 


Piston valves in locomotives were used as long ago as 
1833, and since that time there have been revivals at various 
periods ; but, like some vaccinations, they did not seem to take— 
until within the last few years. Inquiries of leading roads using 
large numbers of piston valves fail to bring out an expression as to 
which type of valve is doing the better work, the slide or the 
piston valve. They will say that they are both doing good work 
when properly designed. 

A BLUE-BOOk issued on Tuesday states that, according 
to the returns made to the Board of Trade, 241 persons were killed 
and 1323 injured in the course of public traffic on the railways of 
the United Kingdom during the quarter which ended in June. 
The oo figures last year were 230 killed and 1425 
injured. By accidents on railway premises in which the move- 
ment of vehicles used exclusively upon railways was not concerned, 
20 persons were killed and 2780 injured, as against 23 killed and 
2631 injured in the corresponding period of 1904. 


Tue electrical engineers who have been investigating 
the question of the best system of electric traction to be adopted 
on the suburban and terminal lines of the New York, New Haven, 
and Hartford Railroad, in New York City, have recommended the 
use of the single-phase alternating current system. This is the 
most important step that has yet occurred in the introduction of 
single-phase alternating-current traction in America; but it appears 
to be fully justified by the results which have already been attained 
in the first two electric roads to be operated with the single-phase 
current in America, é 





NOTES AND MEMORANDA. 


Axnout 70 per cent. of the motor ‘buses now running in 
London have been built in Germany. 


. THE consumption of electric current per capita is said to 
be greater in Boston than in any other city of the world. 


In the retail markets in Philadelphia a ton of coal is 
2240 lb., in New York, 20001b., and some suburbs only 1900 lb, 


Tue Motor Car Commission now sitting will perhaps 
be able to define a reason for imposing a width of tires for motor 
trailing wagons while vehicles hauled by horse-power are allowed 
to use wheels with any width of tire. 


Covent GARDEN market produce is being hauled to a 
considerable extent by small tractors whose speed limit is five miles 
per hour. Recently, in the early hours of the morning, one of 
these tractors was found careering along at the reckless speed of 
54 miles per hour, and the driver was fined. 


In connection with the Royal Commission on Motor 
Traffic, which is now sitting, the Automobile Club Journal last 
week published a number of tables of speeds of tramcars in the 
large cities of the United Kingdom. According to these, the 
average speed of all tramcars over short distances varies from 13 to 
19 miles per hour, while the speeds of the fastest cars vary from 15 
to 22? miles per hour, 


Tue blast furnace is not suitable for the reduction 
of titaniferous iron ore, But in the electric furnace it is possible 
to obtain a Sna] product containing a large or small percentage of 
titanium as desired. The advantage of the treatment of titani- 
ferous iron ore, according to the Kngineering and Mining Journal, 
lies in the value of the by-products, particularly the ferro-titanium 
and titanium carbide. 


Accorp1NG to the twenty-fourth Bulletin issued by the 
Peruvian Corps of Mining Engineers, the uction of minerals 
in 1904 included 59,920 tons of coal, 38,683 tons of petro- 
leum, 2209 tons of lead, 9503 tons of copper, 2675 tons of 
borates, 18,544 tons of rock salt, 21 tons of sulphur, 145,165 kilos. 
of silver, and 601 kilos, of gold. Compared with the production in 
the previous year, noteworthy increases are shown. 


A TIME-RECORDING camera which will prove of great 
utility in timing motor car races been devised. The feature 
of the apparatus is that a photograph of the car is obtained when 
passing a given spot at a given time, recording the actual time to 
the fraction of a second. The shutter speeds give a range of 


iv 
“| exposures from A, of a second to yz of a pono. while at the 


same time and with the same movement a photograph is taken of 
a watch, thus giving the exact time. 


THE new “D” bullet, shortly to be given out to the 
entire French infantry, is described as a cigar-shaped cylinder of 
bronze, which, on being fired, revolves at the rate of 3600 turns a 
second during its flight. At 800 yards it will penetrate the 
equivalent bulk and resistance of six men standiog one behind the 
other. The new cartridge is absolutely smokeless, producing not 
even the tiny puff seen with the armament now in use. It is 
claimed that with the new cartridge the Lebel rifle has been 
brought up to date. . 


Ir is getting to be quite common practice to add a 
little phosphor tin to ae or steam metal just before 
casting, in order to produce freedom from pin-holes and impart a 
free-running quality to the metal, says the Brass World. This 
practice is to be commended, and will give excellent results, parti- 
cularly if much scrap is used. In steam metal, for instance, which 
has been made from good copper, tin, spelter, and lead, the addi- 
tion of —— tin is hardly necessary, and, if the melter has done 
his work carefully, no beneficial results can be noticed. 


An alloy of two parts of aluminum and one part of 
zinc is equal to good cast iron in strength, and superior to it in 
elastic limit. Its colour is white. It takes a fine, smooth finish, 
and does not readily oxidise. It melts at a dull red heat, or 
slightly below, and is very fluid, running freely to the extremities 
of the mould, and filling perfectly smali or thin parts ; in that 
respect it is said to be superior to brass, but it is brittle, 
and hence unsuited to pieces which require the toughness 
possessed by brass. The tensile strength of the alloy is approxi- 
mately 22,000 lb. per square inch, and its specific gravity 3-3. 


In a recent issue of the Iron Age particulars are given 
of the performances of two furnaces at Pittsburg, one using the 
Gayley dry blast, and the other the ordi blast. One furnace, 
with the Gayley refrigerating plant, e a ton of iron with 
1939 Ib. of coke, while the other, using ordinary blast, required 
2339 Ib.—a lowering of the coke consumption in favour of the 
Gayley dry air blast of 400 1b. per ton of iron. One furnace made 
413 tons of iron per day, as compared with 362 tons by the other— 
again of 51 tons perday. It should also be noted that the first 
was running on Bessemer pig iron and the second on basic, tae 
former carrying 0-5 per cent. of silicon more than the other, so 
that the iron made in No. 1 should really have used more fuel. 


Tue bulletin of Russian statistics contains some 
interesting details concerning the platinum of the Ural region. It 
was not before about 1825 that platinum received the attention 
that it merited, for ever since its discovery four centuries ago it 
was regarded as being below silver in value. The Russian Govern- 
ment tried to use the precious metal for coins, and between 1828 
and 1848 coins of three, six, and twelve roubles were struck off in 
platinum in St. Petersburg. But the experiment was not repeated. 
In 1843 the output of Russian platinum amounted to 3000 kilos. ; 
in 1848 the output fell to only 50 kilos., and since that year the out- 
put has risen gradually. Since 1825 the price of a kilogramme of 
platinum has varied from £18 to £124, the price of fine gold being 
£137 4s. 4d. the kilogramme. 

Tur following are the particulars of the German 
battleship Hannover, recently launched at Wilhelmshaven :— 
Length over all, 430-289ft.; between perpendiculars, 398 -628ft. ; 
beam, 72-83ft.; draught, 25-26ft.; engines, triple-ex nsion, of 


MISCELLANEA. 


Moror trailers imported into Ceylon are exe: 
customs duty. ee y xempted from 


Tur French Government have approved of th 
modernising the Paris telephone system 2 cost of 2400,000009 


Two bills for the construction of motor roads by private 
companies will probably come before Parliament next session, 


CoLLopion is recommended as a good material for 
restoring the surface of tracing cloth after erasing. It can be 
applied with a camel hair brush, 


Tue export of minerals from Algiers has increased 
largely during last year, and important quantities of ore are now 
shipped from Algiers to Rotterdam and British ports, 


Tue first annual dinner of the British Motor Boat 
Ciub will be held at the Hotel Cecil, on Friday, December Ist, at 


which the Commodore of the Club, Admiral Sir William Kennedy, 
K.C.B , will preside. 2 


Tue rainfall of the past few days has come none too 
soon for the people of Leicester, where the water has for some time 
been cut off for ten hours per diem. Deep wells have been sunk 
to provide additional supplies, and 300,000 gallons per day are 
being obtained from a colliery shaft. 


Arta special meeting of the Harrogate Town Council 
held on Monday, it was reported that there were but twenty-three 
days’ supply of water in the storage reservoirs. It was decided to 
stop the supply for trade purposes, and to curtail the domestic 
supply to twelve hours a day, from 6 a m. to 6 p.m. 


ALTHOUGH a motion was on the agenda of the London 
County Council on Tuesday to suspend the service of steamboats 
during the winter months, owing to other pressing business the 
motion was not reached, and the boats will thus enjoy a respite of 
at least another week. The receipts are now practically nil, 


On Tuesday the steamer Serbistan arrived at Maryport 
from Bombay with 4000 tons of rich ferro-manganese ore tor a 
local iron company. The ore is intended for use in the manufac. 
ture of a superior quality of steel, and it is the first ever brought 
to England from India. The experiment will be watched with 
interest. 


In response to an application by the Kingston-on. 
Thames Corporation, who applied for an absurd limit of six miles 
per hour, the Local Government Board have consented to issue an 
order fixing the speed of motor cars in ten of the principal streets 
in the town at 10 miles an hour, The application was made on 
account of the narrowness and tortuous character of the thorough: 
fares in question, 


Tue Accrington District Gas and Water Board intend 
to promote a Bill in the next session of Parliament for the exten- 
sion of the sources of their water supply. Jt is proposed to con- 
struct an additional reservoir to enlarge the capacity of an existing 
reservoir ard to acquire the right to utilise large quantities of 
water available at collieries in the townships of Altham, which 
adjoins Accrington, 

THE new armoured cruiser Black Prince, whose first 
keel plate was laid on June 3rd, 1903, at the establishment of the 
Thames Shipbuilding and Engineering Company, Blackwall, is 
ordered to be joined by a navigating party, which will take her to 
sea for her official steam and gun-mounting trials. She will leave 
the Victoria Docks on November 13th, and will be the largest and 
most powerfully equipped cruiser seen on the Thames. 


Ice and soda-water machines are much required during 
the great heat of the summer in Baghdad, and a simple ice 
machine capable of producing 501b. or 60 1b. of ice per day—with- 
out a steam engine—would prcbably find numerous purchasers, as 
there is at present only one source of ice supply, and that is 
indifferent and uncertain, says the British Consul, Similarly, a 
soda-water machine capable of filling thirty or forty bottles in an 
hour or two would probably also find a ready sale. 


Formerty Welsh fuel had practically a monopoly in 
Algeria, but the importation of German fuel has considerably 
increased during the last few years, particularly since the imposi- 
tion of the export tax in the United Kingdom, says the British 
Consul. German fuel has just been accepted in contract by the 
Paris-Lyons-Mediterranean Railway, 11,000 tons fuel, 9000 tons 
small coal, at a figure about 4d, per ton less than that offered by 
British competitors, The quality appears to give satisfaction. 


German ironfounders are seriously troubled over the 
competition of ironmasters who are making castings direct 
from the blast furnace. It appears that an increasing number 
of blast furnaces are making a success of direct casting and 
are —s the markets of their customers for pig iron. Accord- 
ing to the /ron Age, the founders are talking of boycotting the 
guilty ironmakers, and are discussing also the plan of getting 
together to build their own direct-cast blast furnaces and retaliating. 


At a meeting of the General Committee of the British 
Association on Tuesday the following resolution with respect to the 
meeting in 1907 was unanimously adopted :—‘‘That, having 
regard to the fact that no meeting of the Association has as yet 
been held in Leicester, the General Committee decides to accept 
the cordial invitation from that town, and at the same time 
expresses its most hearty appreciation of the kind and courteous 
invitation from the city of Dublin, and ventures to express the 
hope that that invitation may be renewed at an early date.” 


Arter carefully considering the question of the training 
given to the younger officers of the United States navy in engineer- 
ing subjects, Secretary Bonaparte has decided that the training is 
insufficient, and that it was due to no fault of their own that the 
ten ensigns recently examined for promotion to the grade of lieu- 
tenant failed in naval engineering. The failure of these young 
men was particularly noticeable, says the Army and Navy Journal, 
because they were all generally considered excellent officers, and 
one of them was graduated exceedingly high in his class. 1t has 
been decided that they shall be re-examined for promotion. 





16,000 horse-power ; boilers, Schultz-Thornycroft, to the 
of twelve; speed, 18 knots; armament, four llin. guns in two 
turrets with llin. protection, fourteen 6-7in. guns—ten in the 
central casemate and four in four separate casemates, twenty-two 
3-46in. and fourteen 1-45in. guns, four mitrailleuses, and six 
torpedo tubes, submerged ; thickness of armour belt amidships, 
9-45in., decreasing to 5-9in. and then to 3-93in. fore and aft ; 
thickness of armour above the belt, 8in.; coal, ordinary load, 700 
tons, special load, 1800 tons, 


Tue annual report, for the year ended March 29th last, 
of the Rivers Department of the City of Manchester on the sewage 
disposal works states that from August 4th, 1904, onwards, the 
sewage of an average daily flow of over 30 million gallons has been 
treated entirely on the bacterial system, viz., open septic tank 
bacteria beds—contact—and storm filters. The works completed 
in the spring of 1894 for chemical precipitation have been incorpo- 
rated in the present installation. At Davyhulme, where the 
outfall is, there are twelve large tanks and 46 acres of bacteria 
beds, and in addition four tanks and nearly 27 acres of beds for 
storm water. The purification of the general flow of sewage is to 
be completed at Flixton, and for this purpose a conduit of some 
24 miles will be constructed to convey the effluent to a second 
series of 92 half-acre bacteria beds. Thereafter it will pass over 
land and finally be discharged into the river Mersey and into the 
Manchester Ship Canal near their junction, 





SpeciAL tar macadam has been laid on a street of 6 per 
cent. gradient in Ottawa, in order to furnish a good footing for 
horses, The roadway is 30ft. wide, and contains two street rail- 
way tracks laid on a concrete foundation 18ft. wide and 6in. thick. 
Sandstone blocks are placed along the rails, The macadam was 
laid by first placing a foundation of 2in. limestone brought up to 
within 4in. of the finished surface. On top of this a 3in. course of 
2in. tarred limestone was laid, and consolidated with a hand 
roller, and then a lin. wearing coat of gin. tarred limestone was 
similarly placed and rolled. ‘The surface was then dusted with 
fine limestone, and given a final rolling. 


As Baghdad is unprovided with a proper water supply, 
and all the drinking water is taken from the river flowing through 
the town, it seems probable that most of the inhabitants on the 
banks would welcome cheap and efficient pumps for raising the 
water of the river to their houses. The british Consul at this 
place states that if the pumps could be supplied with some simple 
apparatus for cleansing the water of the silt it contains they would 
be the more saleable. Steam pumps would not find a market, 
but manual and animal-power pumps probably would. Animal- 
power pumps would probably also be used, if not expensive or 
complicated, for raising the water from the river into the cultivated 
land on the banks, 
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SUBSCRIPTIONS. 

Tas Exuinegr can be had, by order, from any new: t in town or 
country, at the various railway stations; or it can, if pref be 
supplied direct from the office on the following terms in 
advance) !— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 9. Od. 


C.orn Keavine Caszs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit oveur, an extra charge of two shillings and sixpence per annum 
will be made, 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa in advance at these rates 
will receive Tae Enornger weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Enainzer, and 
accompanied by letter of advice to the Publisher. 


Tas Parsr Coprzs. Tuick Parser Corres. 
Half-yearly .. £0 186. Od. | Half-yearly .. £1 0s. 8d. 
Yearly £1 16s, Od.| Yearly .. .. .. £2 Os. 6d. 
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ADVERTISEMENTS. 


‘@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one and sixpence ; odd 
lines are charged one shilling. The line averages When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the coun be Db 
a Post-office Order in payment. Al vertisements will be 
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inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except ‘weekly smn teens are taken 
subject to condition. 


Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing wiment of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tam ENGINEER. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
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PUBLISHER’S NOTICES. 


*.* With this week’s number is issued, as a Supplement, a Two-page 
Drawing of an Express Locomotive with Marshall's Valve Gear, 
Great Southern and Western Railway, Ireland. very copy as 
issued by the Publisher includes a copy of this Supplement, and 
subscribers are requested to notify the act should they not receive it, 
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«” If any subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
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TO CORRESPONDENTS. 





for insertion in this column, must in all cases be accompanied by a lai 
envelope legibly di: to himself, and stamped, in pon! ad 
answers recei: us may be forwarded to their destination. No 
notice can be which do not comply with these 
‘ions, 
£2 All letters intended for insertion in Tam Encuvmmr, or containing 
questions, should be panied the name and address of the writer, 
not necessarily jor ne aS. ‘ No notice 
whatever can be of anonymous 


4a Wecannot wndertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


B. (Plymouth).—We regret that we are unable to give you the informa- 
tion for which you Po 

T. J. (Swansea).—There are no examinations for membership of either 
the Institutions of Mechanical or Electrical Engineers. Certain quali- 
fications are necessary. ‘The secretaries will give you full information 
and application forms if you apply to them. 

J. M. (Paris).—(1) There are scores of colleges in England for graduated 
students. Do you mean technical colleges? There are many 
London, and our big cities have their own; whilst London, G ow, 
Manchester, Sheffield, &c., to say nothing of the older institutions, 
have universities with engineering sides. (2) English engineers are 
trained by three or four years of practical work and by a college course, 
(3) No degree has the same weight in England as experience and 
common sense. 

G. W. (Hull).—(1) We recall no work on practical spring making, but 
many books give formule for calculating the dimensiors, see D. 
Clark’s Manual, or Molesworth’s Pocket-book. (2) There is no book on 
spring wheels, and probably the best articles cealing with them are 
those which appeared in o.ir issues of March 10th and March 17th. (3) 
You will find the question of motor wheels treated in all motor books, 
but there is no special work on them, (4) Any of the makers men- 
tioned in a list, which we forward to you direct, will supply you with 
springs or spring plates. 

H.—What do you call an efficient hot-water supply? Your arrangement 
will certainly not satisfy an unlimited demand for hot water, if that is 
what you mean. The hot water is stored in a tank, and comparatively 
cold water enters as it is drawn off. The water is never, in our experi- 
ence, made hot by a single passage through the heater at the back of 
the fire, so that you must allow sufficient time for the contents of the 
cistern toget,hot. Yours certainly does not hold sufficient, unless heated 
to boiling, to satisfy all the demands at once. The two baths alo:e 
would empty it. Is it not possible to add another cylinder to increase 
your storage of hot water’ 


INQUIR: ES. 


CARBO-FERRITE. 

Sir,—I shall be glad if any of your readers can give me any informa- 
tion with regard to a filtering material known as “‘ Carbo-ferrite,” and as 
to where and by whom it is made. WESTMINSTER. 

October 31st. 





SANDY MATTER IN WELLS. 


Sir,— Perhaps some of your readers may be able to tell me what is the 
best method to adopt to prevent finely-divided sandy matter from per- 
cvlating into a well. In the hot beds a well of 7ft. in dismetcr has 
been sunk to a depth of 100ft. water, of which there appears to be 
a sufficient quantity, is drawn up by a windmill, but the presence of a 
fine sand renders it turbid, and the sand cuts out the plungers of the 
pumps. The deepening of the well to a strata where the difficulty would 
not arise is out of the question, as the Bagshot extend probably 
several hundred feet below. Would a well with a diameter of, say, 15ft. 
minimise or overcome the difficulty by reducing the disturbance caused 
by yen and is there anything that can be applied to the existing 
well to cure the evil? The maximum amount of water — is 
40,000 gallons per diem. . 8. C. 

October 81st. 








MEETINGS NEXT WEEK. 


Tue Institution or Civi, Enoingers.—Tuesday, November 7th, at 
8 p.m. Ordinary meeting. Address by Sir Alexander R. Binnie, the 
President. 

InstITUTE oF Marine EnciIngERs.—Monday, November 6th, at 8 p.m., 
at 58, Romfor?-road, Stratford, E. ‘“ A Demonstration of Photo 
Enlarging,” by Mr. H. Leask. 

THe ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.—Monday, 
November 6th, at 7.45 p.m., at the Royal College of Science, Stepheu’s 
Green, Dublin. Ordinary general meeting. per, ‘*The Economic 
Dealing with Waste,” by Mr. F. L. Watson, Assoc. M. Inst. C.E. 

Socrety oF ENGcInEERS.—Monday, November 6th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. meeting. Paper, 
“The Metallic Preservation and Ornamentation of Iron and Steel,” 
Mr. Sherard Cowper-Coles, Assoc. M. Inst. C.E., M.I.M.E., M I.E E. 

PuysicaL Society or Lonpon.—Friday, Novemter 10th, at 8 p.m., at 
the Royal College of Science, Exhibition-road, South Kensington. Papers: 
“The Question. of Temperature and Efficiency of Thermal Radiation,” 
by Mr. James Swinburne. ‘ Note on Constant Deviation Prisms,” by 
Mr. T. H. Blakesley. 








DEATH. 


On the 80th October, at Worthing, Caartrs CuristopHerR CARLETON 
Baynes, M I.C.E., youngest son of the late Major-General Baynes, of 
Woolbrook, Sidmouth, aged 81. Funeral at Hampstead Cemetery, N.W., 
on Friday, November 8rd, at 1 p.m. Canadian papers please copy. 
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METROPOLITAN POWER SCHEMES. 


Tue metropolis has always been a happy hunting- 
ground for electricity speculators, municipal and 
private. There are now within the metropolitan 
area no fewer than sixty-two generating stations, all 
supplying current at rates varying from 8d. to ld. 
per kilowatt-hour. Some of these stations belong 
to public authorities, some of them to private 
companies, but there is no unity and no common 
system among them. It has been held that the 
result is waste, and it is not easy to find arguments 
to the contrary which are convincing. An oppor- 
tunity occurs for putting the supply of electricity 
for light and power on a different Dake by establish- 
ing one or more great central stations turning out 
electricity on an enormous scale with the most 
modern plant, and situated in those localities where 
coal and water can be had for the least money. A 
Bill was promoted in Parliament last session with 





this object. There would be no basis for the pro- 
posed investment of capital had existing arrange- 
ments been fairly satisfactory. The Bill was 
rejected in Committee, however, for various reasons, 
and now the London County Council have taken 
the matter in hand, and propose to do all that the 
suggested company could do, and much more. The 
matter was referred to the Highways Committee, 
and the preliminary report of that body has just 
been issued. 

The Bill thrown out last session was promoted by 
the Administrative County of London and District 
Electric Power Company, which contemplated the 
supply of electrical energy in bulk, and also to large 
retail consumers over an area of over 500 square 
miles. We are told in the report that the basis of 
this scheme was that the company should by agree- 
ment, or failing this, by competition, with the con- 
sent of the Board of Trade, eventually become 
suppliers of electrical energy in bulk to all the local 
authorities and companies supplying in London, 
and in a large area outside London, or else absorb 
the existing undertakings and carry on the whole 
service. In the event of the existing supplying 
authorities not being absorbed, they would “ scrap” 
their generating stations and become retailers or 
distributors of the energy sold to them in bulk or 
wholesale by the Administrative Company. To this 
scheme many objections can be urged. Nearly one- 
half of London is now supplied by local authorities, 
each working a single borough. The distribution of 
mains is confused and confusing. When these 
undertakings came to be bought out, it would be 
found that some of them had mains to sell and no 
stations, while others had stations and no mains. 
The Committee hold that under the circumstances 
the London County Council should undertake the 
work of consolidation, and spend a large sum in the 
establishment of central power stations—that, in one 
word, the Council should monopolise the generation 
and distribution of electricity in the metropolis. On 
the 24th of October the Council authorised the 
Highways Committee and the London County 
Council Parliamentary Committee to confer with 
representatives of the metropolitan local authorities. 
The conference is to be held on the 20th inst., when 
the scheme of the London County Council will be 
brought forward. Until then its nature must 
remain uncertain, nothing but a few of its broader 
features having been set forth. It is contended that 
electricity can only be supplied at the lowest 
possible rate when it.is generated on the largest 
possible scale. By implication we gather that only 
the London County Council can provide at once the 
necessary capital and the large-minded policy which, 
neglecting private gain in the shape of dividends, 
will supply light and power at rates to defy compe- 
tition. The Highways Committee say, after point- 
ing out defects in the present system or want of 
system :—“In view, therefore, of these considera- 
tions of economy, and also the importance of 
retaining in public hands the control of a service so 
essential to the development of London in the 
future, we believe that the Council will think it 
right to seek powers to enable it to supply electrical 
energy as proposed.” 

So far we have no information as to the details of 
the scheme which is indicated, and nothing more, in 
the preceding passage. Nothing more, therefore, 
can be attempted than a general criticism. We 
cannot deal with the rights, vested or other, of those 
who now supply current. That will involve legal 
questions of much magnitude and importance. The 
only matter with which we can at the moment deal 
is the assumption that electricity can be generated 
at some abnormally low price, if only the station is 
big enough, and the demand so steady—power by 
day, light by night—that there will not be any very 
pronounced peaks in the load curves. It is believed 
that electrical plant can be purchased at quite 
moderate prices now as compared with the past. 
Many existing stations have paid £50 per kilowatt 
for plant which, it is now asserted, can be had 
equally good for about £9. We are not certain that 
any very pertinent deduction can be drawn from 
such figures. If the old plantis doing its work well 
nothing will be gained by scrapping it and putting 
in new plant. The capital cost, indeed, would 
then stand at £50 for the old and £9 for the 
new plant, or £59 per unit instead of £50. 
There is no particularly favourable argument 
for the County Council scheme to be drawn from 
such figures. It has been suggested that current 
can be supplied for about 1d. per Board of Trade 
unit, and the example of some American and one 
or two English towns has been cited to prove this. 
We believe that in the metropolitan district it is 
just possible to make electricity for 1d. per kilowatt 
at the terminals of the dynamo, all legitimate 
charges being allowed for. We do not believe that 
it is possible to deliver it to the consumer for less 
than 14d. and no profit would be left at this 
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price. The cost of laying mains must be very 
heavy. The breaking up of streets and the inci- 
dental charges of one kind and another would 
represent a large capital sum, the interest on 
which cannot be ignored. Current for power 
can now be had for 2d. per unit, but the com- 
pany charges 5d. to 7d. for electrie lighting, and so 
makes its profit. London is very far from being an 
ideal locality for the manufacture of anything; 
and those who have to generate electricity within 
its borders understand quite well that certain 
expenses which are peculiar to the district are ex- 
ceedingly heavy. In the country various localities 
can be had in which ground rent, coal, and water 
represent insignificant sums as compared with what 
must be paid for these in the metropolis. Fuel, 
which can be bought in the Midlands for 5s. a ton, 
will cost at least double that price within the 
metropolitan area; and many other charges will be 
found high in proportion. We shall look with much 
doubt on any scheme which is based on the supply 
of current at a price so low as 14d. per unit. The 
L.C.C., backed up by the rates, may very well beat 
all competitors out of the market. The proposals 
of the Highways Committee would confer a 
tremendous monopoly on the L.C.C., against which 
it would be impossible to struggle. On the one 
hand, the charge to the consumer might be then 
made far too high; and on the other might be far 
too low, the Council paying expenses out of the 
rates, so that those who made no use of electricity 
for driving machines would, in the fullest sense of 
the term, subsidise the small minority who did. 

What the outcome of the proposed conference 
will be, of course, remains to be seen. The results 
of the commercial speculations of the London 
County Council have hitherto been, to say the least, 
unsatisfactory. We look with fear and dislike on 
the proposals now being made. The safety of the 
ratepayer must be sought in the compulsory produc- 
tion of a scheme so carefully detailed that it can be 
properly criticised; while the conditions under 
which it may be carried into effect shall be rigidly 
laid down in the interests, not of the London County 
Council, nor of the consumer, but of the ratepayer. 
There is no reason to believe that at present any 
detailed scheme has been prepared, and there is not 
much time to get one up between this and the 
20th of November. The example set by Maryle- 
kone is not encouraging. 


THE BRITISH SCIENCE GUILD. 


THE movement that was formally organised 
on Monday at the Guildhall would have our more 
cordial sympathy were it raised on a different 
foundation. If one comes to you and says a poor 
and weak man is at the door and craves your 
charity, you hasten to bring bread to him, but if, 
when you come, you find a sturdy athlete, neither 
sick nor starving, what becomes of your sympathies? 
Yet this is the egg from which the British Science 
Guild is hatched. Britain is weak, she is afflicted, 
competitors press her on all sides, she is sinking 
under the strain of industrial warfare, and the 
bread of science can alone revive her. Briefly, that 
is the argument of the promoters of this Guild, 
and of the eloquent gentleman whom they invoked 
to express their feelings at the Guildhall on Monday. 
It is the foundation on which the Guild proposes to 
raise an imperial edifice. This foundation is, we 
believe, of sand, and in so far our sympathies 
cannot be with the movement. But divorce from 
it the arguments which have been used to bring it 
into existence, and the objects of the Guild have 
our hearty support. To us and to every other organ 
of the technical Press the spread of science is of 
vital importance. It isin the circulation of know- 
ledge, in the dissemination of information that may 
be applied to useful ends, that we perform our 
highest and pleasantest functions, and we were 
grudging indeed did we not extend the hand of 
fellowship to every institution that strives honour- 
ably and honestly to further the objects which we, 
as well and as deeply as they, have at heart. 

Whilst, then, we welcome the Guild, and shall 
rejoice to see it doing steady work for the cause of 
science, we must combat the idea that the industries 
. of Britain as a whole stand in crying need of more 
science. The nursing of such a belief is likely to 
lead to extravagant and hysterical actions which, 
performed in haste, will be repented at leisure. 
Steady progress we need; the regular and even 
development of intelligence, and particularly of the 
organised intelligence which is called science, we 
need. But we do not want a sudden and unhealthy 
scientific “revival ;’’ we do not want the realisation 
of Sir Nerman Lockyer’s proposal to the British 
Association two years ago—the expenditure of 
£24,000,000 for the development of technical educa- 
tion! Indeed, does not a proposition so heroic bear 


honestly be said that the commercial and industrial 
existence of a nation is in jeopardy when it can 
listen seriously to a proposal that it should spend a 
sum so enormous? ‘The position is as ludicrous as 
that of the beggar who whines for a halfpenny and 
then offers to give you change for half-a-crown. 
Britain is no weakling, and its industries hold their 
own in spite of the obstacles, other than the science 
of manufacture, that are set in their path. More- 
over, she is far from being unscientific. In her 
industries she is, as a whole, highly scientific, and 
she is provided not only with numerous learned 
societies who continuously circulate knowledge 
through the medium of meetings and journals, not 
only with a technical press which, performing the 
same work, may justly claim to occupy a very high 
position as compared with that of other lands, but 
in spite of all that is said to the contrary, she is 
well supplied with technical schools, which are 
honestly endeavouring to provide an education 
which may render their alumni important factors 
in the industrial progress of the country. We 
rejoiced that the only two engineers who were 
called upon to speak at the Guildhall expressed 
themselves very clearly upon this point. Sir 
William Mather said, “In this country we have 
the foundations for the highest scientific industry 
the world possesses. We have in many of our 
industries the most brilliant scientific methods 
and processes. We have plenty of science in 
England; we know what the Germans know 
and what the Americans know.” And Sir Jobn 
Wolfe Barry warned the Guild that the “ movement 
must be looked upon as an educational movement, 
to educate the people at large and the Government 
and political parties, not to undervalue the great 
resources of science in the development of the 
kingdom.” How great those resources are is too 
often forgotten by those who, without sufficient 
knowledge of their own country to direct them in 
making just comparison, visit Germany and 
America, and are shown the greatest that these 
lands can display. Let them consider the common 
objects around them—their food, their drink, the 
houses in which they live, their ships and trains, 
their arms of offence and defence, the tools and 
processes that are used in their manufactures, the 
prime movers that supply power for a million 
shafts, their great collieries and ironworks, ship- 
yards and factories, and bearing in mind that com- 
petition from the whole world is free in Britain, 
note how large a proportion of the things that 
come into their daily life are the products oi 
British skill, intelligence, and science. Let them 
go abroad and see British manufactures in every 
part of the world where man finds habitation; let 
them attend at the meetings of foreign learned 
institutions and note the respect which is accorded 
to British scientists; let them note that in spite of 
almost prohibitive tarifts our goods find welcome in 
strange lands, and then let them assert that such 
things are possible with a weak and decaying 
nation. 

No! It is not in technical science that British 
industries lack, for the best inventions, processes, 
and intellect of all nations find their home in 
Britain. Let the members of the Guild turn their 
attention to the science of commerce, and they will 
find a wider and more profitable field for their 
activities. Let them contrast our consular system 
with that of Germany. Let them witness the 
active part ‘which the Government of the Fatherland 
takes in the development of its trade, and then turn 
to the absurd system which puts at the head of 
English consulates abroad natives of the countries, 
men whose sympathies are antagonistic to the 
foreigner they are called upon to assist, and whose 
incomes depend upon the industries they are asked 
to oppose. A wide view indeed must be taken of 
science if the British Science Guild is to justify its 
existenze, and to prove that another institution may 
be added usefully to the hundreds which are 
already preaching the cult of science throughout 
the length and breadth of these islands. 


THE PREVENTION OF SMOKE IN LOCOMOTIVES. 


THE use of coal as a fuel for locomotive engines 
was not fairly established until about the year 1862. 
Originally coke was burned—in the first place, 
because the tubular boiler is admirably suited to it ; 
and in the second place, coal could not be burned 
without making much smoke. For more than forty 
years engingzers have been tzying to get rid of the 
smoke nuisance on railways. Hundreds of patents 
have been taken out with this object. Reasonable 
success has been attained, however, without the aid 
of anything more complex than a brick arch in the 
fire-box and a scoop or deflector in the fire-door. 
When the engine is running in the open country 
the evolution of smoke is of small consequence. In 


exhaust steam; and in the second, people in the 
fields have something to think about other thay 
whether the flight of a train is or is not followed 
by a cloud of smoke. Besides, when trains are 
running there is a fierce draught and good com. 
bustion, and so there is not much smoke made: 
the trouble begins when an engine is standing in 
a town station. The police are watchful, informers 
numerous, and have their opportunities just at the 
moment when the prevention of smoke is most 
difficult. This is the reason why so much 
Welsh coal is burned on certain sections of 
all our principal railways. In the present day 
locomotive superintendents have to study econ- 
omy, and bituminous coal just as it comes 
from the pit is freely used. Very great expe- 
rience and subtlety of intellect are required on 
the part of the fireman who has to deal with main 
line traffic in the metropolis ; and the best laid-out 
plans are not infrequently overset by signalmen, 
An express arrives from the country with the fire 
burned down to the bars ; the train is stopped three 
or four miles out. A few minutes’ delay more or 
less make all the difference. At last coal must be 
put into the box; then smoke is given off, the 
police report the matter, and a fine follows. Day 
after day the train has finished its run without a 
stop, but at last signals bar the way, and the result 
is as we have just said. 


For some reason which we do not understand, 
certain lines escape better than others. We have 
before us a statement of the fines levied during the 
period between August 25th and September 27th at 
the instance of the London County Council. The 
figures are curious and interesting. We find that 
the London, Tilbury and Southend Company was 
fined once. The fine was £3 and the costs £1 3s., 
which appears to be the usual amount. On the 
same day the Midland Company was fined the same 
sum. The London and North-Western got off with 
£2, and the Metropolitan Company with £1. A 
second charge against the London and North- 
Western was dismissed. The South-Eastern and 
Chatham have a fearful record—no fewer than 
sixteen fines varying in amount from £1 to £5. But 
this list of criminals sinks into comparative insignitfi- 
cance when compared with the unfortunate London, 
Brighton and South Coast. No fewer than forty- 
five charges were made against various engines whose 
names or numbers are given, either to enhance their 
disgrace or act as a warning to others. On the 
24th of August sixteen summonses in a lump 
resulted in £25 fine and £5 costs. It is interesting 
to note that now and then a charge has been dis- 
missed. Thus the “ Southwater’’ escaped, and so 
did No. 534, and a tank engine besides. We find, 
moreover, that many lines escape scot free. There 
were no fines levied on the Great Western, or the 
Great Central, or the Great Northern, or the Great 
Eastern. How does it happen that two lines 
seem to be singled out as frightful examples 
of wrong-doing? Have the proclivities of 
the magistrates anything to do with the matter? 
Is more money paid to informers in some 
districts than in others? The coal used by the 
Brighton Company is, on the whole, much better 
and less smoky than that used on the South- 
Eastern and Chatham Railway, yet the former line 
suffers much more heavily from fines than the 
latter. Are the firemen—we shall not say more 
skilful, but more artful on one line than on the 
other? So far as we can see, the construction of 
the boiler has nothing to do with the matter. Before 
the magistrates it is vain to plead that all has been 
done that science knows to do to prevent smoke. 
lt is all a question of managing the fire. But local 
influences must not be forgotten. A case came 
under our notice where one resident in a suburban 


villa became a perfect terror to firemen. He had, . 


if seems, nothing to do but watch traine going 
past his house. As there was u steep incline and 
a cutting, goods engines supplied him with plenty 
of prey- When a signalman stops a train with a 
heavy fire on, smoke will certainly roll from the 
chimney for a little time until the blower takes 
hold and dampers are adjusted. 

The fines levied by no means represent the sum 
of the punishment inflicted on the railway officials. 
There is the worry of attending at the police-court 
and defending cases. The charges are often based 
on most trivial breaches of the law; but it scarcely 
ever pays to make a defence. We are yery far from 
saying that the firemen are never to blame; but 
we can scarcely believe that the Brighton Com- 
pany’s men are worse than those of, say, the Great 
Eastern, which has a heavier traffic. It can hardly 
be that the district traversed affects the result. It 
is true that the Great Eastern runs into Liverpool- 
street through a manufacturing area so murky 
already that a little smoke on the railway more or 
less would hardly be noticed. But this will not 








on the face of it its own death warrant? Can it 





the first place, its existence is masked by the white 
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region of residential property, and yet escapes. 
There is something behind all this that needs 
explanation. It would, perhaps,- save _ the 
lines which suffer most if they took trouble to 
ascertain how it is that they appear to be singled 
out for punishment. It may be that they deserve 
special treatment; but there is no evidence avail- 
able that they do. As the matter stands, we see 
that the London and Brighton and the South- 
Fastern lines seem to have very injudicious men 
on their footplates ; or else that they are specially 
marked down by informers. It is true that the 
record with which we are dealing extends only over 
two months; but we see no reason to think that 
other periods give different figures in any marked 
degree. It would be a matter of some interest to 
know how and by whom the informations are laid, 
which seem always to result in fines. 


IRON ORE PRODUCTION, 


| In our issue of August 19th, 1904, we commented 
on the White-paper which had just then been pub- 
lished showing the production and consumption of 
iron ore, pig iron, and steel in the United Kingdom 
and in the principal foreign countries in recent 
years. We now have before us a further White- 
paper which deals with the period that has elapsed 
since the last report was published, and compares it 
with the years which preceded it. Taking the 
United Kingdom first, we find but little change. 
The production of native ore has gone up from 
13,715,000 to 13,774,000 tons, but it still remains at 
the rate of 0°32 tons per head of the population. 
On the other hand, the amount imported, less what 
was re-exported, was, in 1904, 6,094,000, as com- 
pared with 6,304,000 tons —a substantial falling off. 
The net total consumption was 19,861,000 tons, or 
255,000 tons less than in 1903. The figures for 
1903 and.1904 represent 0°47 and 0°46 tons per 
head of population respectively. Thus, while the 
home production has rather more than held its own, 
the total production is less than it was in 1903, 
though it is a little better than it was in 1902. 
Perhaps the leading feature of the facts with which 
we are dealing is the continued increase in the 
figures of Germany. In 1901 that country pro- 
duced 16,570,000 tons; in 1902, 17,964,000 tons; 
in 1903, 21,231,000 tons; and in 1904, 22,047,000 
tons—a figure which is only provisional and may 
possibly be exceeded. In ten years Germany's 
output has nearly doubled, whilst during the same 
ten years our own output has remained substan- 
tially at rest. Sometimes it has been up and some- 
times down, but on an average it has kept very 
much the same for even more than the ten years. 
Fourteen years ago, in fact, it was within 7000 tons 
of being the same as in 1904. On the other hand, 
a check has been experienced in the phenomenal 
production of the United States—or so it would 
appear. Here, again, the figure given in the White- 
paper is only provisional, but taking it as correct it 
would seem that in 1904 29,367,000 tons were 
mined in the United States, as compared with 
35,019,000 tons in 1903 and 35,554,000 tons in 
1902. As will be observed, there is a considerable 
falling off, and the effect is seen in the total con- 
sumption of iron ore in the States, which was 
29,641,000, or some 6} million tons less than in 
1903. There is another fact brought out in the 
statistics, and that is that France is steadily coming 
forward as a producer of iron ore. The figures for 
1904 are not yet available, but so far as can be 
gauged at present they will continue in the same 
direction as of recent years, in which the tendency 
has almost consistently been upwards. So much is 
this so that in the fourteen years 1890-1903 the 
production nearly doubled—in the latter year it was 
6,220,000 tons, this being almost 1} million tons 
more than it had been in 1902, 


MINERS’ WAGES IN YORKSHIRE. 


THE most interesting feature of the Yorkshire coal 
trade this week is the decision of the Council of the 
Yorkshire Miners’ Associatioh in regard to wages. 
The coalowners in the Federation area proposed, it 
will be remembered, that wages should be reduced by 
0 percent. The propose! came before the Concilia- 
tion Board, with Lord James as neutral chairman, 
and was referred back for the further consideration 
of the parties concerned. The owners subsequently 
put another proposal before the men. It was to 
the effect that, conditionally upon the owners with- 
Grawing their demand for a reduction, the miners 
should give an undertaking not to apply for any 
advance until the spring of next year. On Monday 
last the Yorkshire officials considered this proposal 
with the delegates, who had in the meantime held 
meetings at the different branches to ascertain the 
views of the men. Each delegate came to the 








special meeting of the Council of the Yorkshire 
Miners’ Association with definite instructions; and 
a resolution was unanimously passed against accept- 
ing the owners’ proposal, The resolution set forth 
that in the opinion of the country trade was im- 
proving, and prices of coal had gone up, and were 
going up, and, therefore, no pledge could be given 
that an advance in wages would not be asked for. 
Although the question of seeking an advance has 
been raised, the general view is that things should 
remain as they are forthe present. That is expected 
to be the outcome should the owners withdraw their 
request for a reduction. The Conciliation Board 
will now have to consider the question in its present 
definite form. The hope and general expectation 
are that the matter will be dealt with in a manner 
which will avoid any disagreement in the industrial 
relations between the owners and the miners. Any 
rupture in the coalfield while there is a steady revival 
in the iron, steel, and allied trades, as well as in 
the business of the country, is much to be depre- 
cated. 


THE ROYAL SHOW. 


Tue Royal Agricultural Society came to the only 
possible decision yesterday when the Council agreed 
unanimously to accept the invitation to hold the 
show at Derby next year. It had practically 
burnt its boats; Park Royal had been thrown up, 
and an entry once more upon the peripatetic shows 
which had done so much to build up the honour 
and prosperity of the great society was not only the 
single but the wisest course to pursue. There was 
strong evidence, too, that the country really desires 
the society to return to the old plan. The deputa- 
tion from Derby made it very clear that the welcome 
which the society would receive next year, did it 
accept their invitation, would not be lukewarm or 
half-hearted, and the few suggestions they made as 
to the conduct and arrangement of the show were 
such as the Council could readily accept. The 
society had, therefore, no difficulty in coming to 
a decision—indeed, it had been practically reached 
some days ago—and a return to the oid method is 
now irrevocable. Park Royal will eventually be 
sold, but not, we presume, till the term of the 
original agreement has expired. This does not happen 
for another two yearsorso. If the society parts with 
the land before then it has to be re-sold to the 
original vendor at a fixed sum, which is far less than 
could certainly be obtained were it sold in the open 
merket. The society has spent much money in 
draining it, in making roads round and through it, 
and in generally improving it, whilst the action of 
the railway companies has rendered it highly 
accessible. Under the circumstances its value for 
building purposes is enormous, and there can be no 
doubt that means will be found for keepirg it till 
the society may dispose of-it for its full value. 


THE COUNTY COUNCIL STEAMERS. 


Tue London County Council are determined to 
delay the decision as to the hibernation of their 
steamers for, at any rate, a few days more. The 
question was the last item on the agenda at Tues- 
day’s meeting, and the Council rose before it had 
been discussed. We rejoice in a measure 
that the service should be continued for 
another week, since every day that the vessels 
are used only further enforces the fact that 
the experiment is of a hopeless nature. Further- 
more, it must open the eyes even of those who are 
blindest to the fault of over-municipalisation to the 
extravagances of the County Council. The leading 
article in the Daily Chromcle of Wednesday last 
should be read and digested by both those who 
support every new scheme that the Council brings 
forward, and those who urge the importance of 
economy and foresight. The Chronicle does not 
attempt to defend the steamers, but contends that 
they are a proved failure, urges that the service 
should be suspended during the winter months, and 
exhorts the Council to act quickly, because every 
pound that is wasted gives another argument to the 
Moderate party. The political elements of the 
question interest us but little. Whether the failure 
of the boats may or may not be a useful weapon at 
the next election of members of the Council we do 
not care to discuss. The whole question to us is 
involved in the single fact that in opposition to the 
advice of those who were best qualified to assist 
them, and, worse still, in defiance of a mass of ex- 
perience which would have convinced any other 
body, the Council has plunged the ratepayers into 
a debt which it will take them many years to 
discharge. We trust that wiser counsels will pre- 
vail at the next meeting, and that the proposal to 
add to the expense by building winter superstructures 
on the steamers may not be considered, but that the 
service may be at once suspended. 





BRANCH RAILWAYS IN INDIA. 





Tue Indian Government Central Printing Office has 
published for the Railway Board a return giving the 
histories of various railway and tramway projects in 
British India up to June 30th last. No useful purpose 
would be served by our reproducing a single sample 
history of any project at present upon the knees of the 
deities constituting the Railway Board—a certain number 
are sure to be sanctioned during the present year, and a 
larger number will stand over, either for want of capital 
or by reason of cogent local objections. Perhaps it is for 
this reason that the Government statisticians refrain 
from publishing a summary showing mileages and esti- 
mated total capital expenditure of the projects dealt with 
in the present publication, and confine themselves in 
their annual administration returns to dealing only with 
sanctioned extensions. Certainly the histories of some of 
the projects go back a long while—even to surveys sanc- 
tioned by the Government in 1892. The main value of 
the publication is, therefore, in its character of an ency- 
clopedie abstract of projects, over which engineers and 
capitalists may ruminate at leisure, or when disposed to 
suggest other projects. 

The publication has, however, a secondary value of 
greater interest to our readers than that of a mere 
catalogue of names of towns and stations and surveys, in 
that it contains particulars of the terms upon which the 
Railway Board will consider the construction of the 
branch lines forming feeders to lines worked by the 
State, or by the, as yet, unabsorbed railway companies. 
Primarily, the Railway Board states that branch lines 
acting as feeders “will ordinarily be made by the main 
line administrations,” who, therefore, have a species of 
vested interest or “ prior right to construct” extensions 
within their own area. In presenting any proposal for 
the construction of any branch line, certain terms and 
conditions have to be complied with; the chief of these are, 
proof of the financial status of the applicants, Government 
approval of gauge, route, situation of stations, observance 
of past and future legislative enactments concerning 
railway administration, Government inspection, and so 
forth. Subject to Government approval, the project may 
then be placed in a special list of branch lines for the con- 
struction of which the promoters are prepared to receive 
tenders. To facilitate construction certain concessions 
are admissible, these include the (1) payment of interest 
during construction at an agreed upon rate, the same 
being charged to the capital account; (2) free grant of 
land for the railway itself—not including land required 
for quarrying, ballast, brickfields, &c.; (3) supply and 
maintenance of electric telegraphs and telegraphic 
apparatus at stated charges; (4) free use of existing 
surveys, or the preparation of fresh surveys by the Public 
Works Derartment on the applicants depositing the esti- 
mated cost of the survey. On the construction of the 
line, if eventually sanctioned, the actual cost of all 
surveys may be included in the capital account. Other 
sub-clauses deal with the relation between the main line 
administration and the working of the branch in return 
for a fixed ratio of the gross earnings of the branch; 
charging of sanctioned expenditure of the board of 
directors of the branch to capital during construction, and 
subsequently to working expenses. 

The Government reserves to itself certain powers, such 
as the right of purchase of such a branch railway “at 
the expiry of twenty-one years, or at subsequent 
intervals of ten years on twelve months’ notice, the 
purchase price being twenty-five times the yearly 
average net earnings, not including rebate payments, 
of the three years preceding the purchase, with a 
maximum price of 120, and a minimum of 100 per 
cent. of cost price on a rupee basis.” Now that 
exchange is practically stable, at an equivalent of fifteen 
rupees to the pound sterling, the fiuctuations being 
measured in thirty-second parts of a penny, this purchase 
clause obviously contains nothing in the nature of ulti- 
mate confiscation. The Government also reserves the 
right to fix and vary classifications of goods, to fix maxi- 
mum and minimum rates for each class of goods, and to 
exercise a general control in respect to the number and 
timing of trains. In this there is also nothing detri- 
mental to the capitalist, who is specially angled for by 
financial assistance, which may take one of two forms. 
The firstis that of a guarantee of interest at a rate not 
exceeding three per cent. per annum on the actual 
expenditure in the capital account of the branch railway 
company, as entered in rupees in the company’s books in 
India, with such share of the surplus as may be agreed 
upon. Compared with the five per cent. guarantees of 
the middle of the last century, three per cent., of course, 
sounds small, but the general cheapening of money in 
the increase of the purchasing value of the pound 
sterling practically compensates for this. The second 
form of Government guarantee takes the form of a 
rebate system, in which such a sum is paid out of, but 
not exceeding, the net earnings obtained by the main line 
from traffic interchanged with the branch itself as will, 
together with the net earnings of the branch itself, 
siflice to give a dividend of 34 per cent. per annum on 
the actual capital expenditure of the branch in rupees. 
Of these two systems of rendering financial assistance, 
the Government seems to favour the “ rebate ’ method, 
on account of the fact that in each railway budget first 
attention has to be given to the demands of the open 
lines in regard to additional rolling stock, renewals of 
bridges, permanent way, &c. These demands increase 
yearly, and where an absolute guarantee is provided the 
total capital expenditure to be incurred on the line has to 
be included in the Government programme of railway 
construction. The prcgramme is limited in amount, so 
that an adoption of the “rebate” method in connection 
with any project submitted which apparently offers a 
higher dividend is most likely to meet with official 
approval on the one hand, and offers to the shareholder 
on the other a virtually gilt-edged investment, 
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COAL-HANDLING MACHINERY-COVENTRY ELECTRICITY 








Fig. 1—-COAL CONVEYORS AND MECHANICAL STOKERS 


MECHANICAL STOKERS AT COVENTRY 
ELECTRICITY WORKS. 


Tx Coventry Corporation Electricity Works, although by 
no means one of the largest supply stations in this country, 
nevertheless compares most favourably with others with 
regard to the price at which electricity can be supplied in 
apy city or town. No fewer than sixty-four centres, each 
having a larger output than at Coventry, charge more for 
their electricity, and, in a paper read recently before the 
members of the Birmingham Electric Ciub, Mr. Jeckell, the 
manager of the Coventry Electricity Works, estimated that 
£731,873 might have been saved, had the costs at these 
sixty-four towns been as low as at Coventry. Since the 
works were opened in 1896 the cost of manufacturing the 
energy has been reduced from 6°04d. to 0°85d. per unit, and 
even since 1901 the costs have been reduced from 3°05d. to 
“85d. per unit. These figures are the more remarkable when 
the fact is taken into consideration that, although the station , 
is, comparatively speaking, new, there are still many machines 
at work which are now ovsolete. The electrical energy is 


WORKS 
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the bunkers to the stoker hoppers. The _ elevating 
and conveying machinery is shown in Figs. 2and 3. The ele- 
vator consists of two dust-proof trunks, each made up of 
10in. by 3in. channels and two 17in. by }in. plates, bolted 
to the flanges of the channels, thus forming a box section. 
The outer trunk is used for the loaded buckets and the 
empties return down the inner trunk. Ladder rungs are 
fitted to the outer leg so as to provide free access for the 
attendant to all the driving gear. The trunks can be raised 
or lowered by turning a handle fitted to the spindle of a worm 
which gears into a toothed quadrant. The whole weight is 
evenly balanced by means of the two large cast iron weights 
shown in the illustration, The motion of closing in, raising 
and lowering the trunks, is similar to that of a parallel rule. 
The parallel levers are placed on a pilastre made of 6in. by 
8in. channels strongly braced together, fixed on the side of 
the wharf. The elevator chain is of the double link type. 
The pins are held stationary in the two outer links, and all 
the oscillation or wear is taken upon the centre link, which is 
2in. broad, and thus has ample bearing area forthe pin. Mild 
pressed steel buckets 12in. in width are attached to these 
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Fig. 3-COAL BARGE 


generated on the two-phase system, the frequency being 50, and 
the voltage 2000. The current is transformed down at sub- 
stations to 200 volts, and is distributed at this pressure to the 
supply circuit, Street transformers are also used. 

The boilers are of the Lancashire type, six in number, 
grouped into three two-boiler batteries. The sizes vary 
slightly, there being two 30ft. by 7ft., each having two fur- 
naces, 2ft. 1lin. diameter, 3ft. Gin. centres; two being 30ft. 
by 8ft., with two furnaces, 3ft. 2in. and 3ft. 9in. centres. 
The third pair of boilers are 30ft. by 8ft. 6in. in diameter, 
having two 3ft. 5in.-furnaces, with 4ft. centres. The works 
are conveniently situated on the banks of the Coventry Canal, 
and this means of transport is used for bringing the coal from 
the Warwickshire coalfields. Formerly the coal was raised 
from the barges and deposited into the bunkers by manual 
labour, and the work was done at a very low rate of pay. 
This, however, was replaced some little while ago by a Bennis 
mechanical handling installation, and we are informed that 
a saving both in time and cost was, in consequence, effected. 





The system adopted is to raise the coal from the barges and 
convey it, through an automatic weighing machine, to 
the different bunkers. Another series of elevators is 
situated in the boiler-house for raising the coal from 


UNLOADING PLANT 


links. No boot is necessary with this type of elevator. As 
the buckets revolve they gather the fuel from the barge, and 
as the quantity of coal diminishes the elevator is lowered 
sufficiently to allow the buckets again to collect the coal. 

The slack in the chain is taken up by means of two | 
tension screws on the return drum at the bottom of the 
conveyor. The driving is effected by means of a hexagonal | 
drum, and drags through a Ewart type chain drive and spur | 
wheels. All the shafts run in solid greased lubricated 
bearings, which are part of the castings forming the hood 
between the two trunks. A steel shoot is arranged at the 
top of the elevator for discharging the eoal into a receptacle 
or hopper, irrespective of the position of the elevator in the | 
barge. From this hopper the coal is raised, conveyed, and | 
discharged into the distributing conveyors through a Bennis 
automatic weighing machine, This weighing machineis shown 
in Fig. 6. It consists ofa semi-circular box, about 2ft. in width, | 
carried on steel trunnions fixed in sensitive bearings. The | 
box is divided into two compartments by a division plate of | 
sufficient weight to counterbalance a load of 5 cwt. in this | 
instance. The machine works on an oscillating principle. | 
Coal is discharged from the conveyor into the compartment | 
which is on the opposite side of the centre line of the | 





Fig. 2--ELEVATING COAL FROM BARGES 


arrangement to that on which the weight of the division 
plate acts. Consequently, when the 5-cwt. charge of fuel has 
been discharged into the compartment, the apparatus rocks 
over and empties the contents into a conveyor through a 
bottom opening, which automatically opens as the hopper 
rocks over. As the compartment rises this opening is closed, 
thus rendering the compartment’ ready to receive another 
charge ‘of coal. The momentum or impact of the rocking 
motion’is taken up by a simple air buffer, shown in Fig. 5, 


Fig. 4--BENNIS COMPRESSEO AIR FURNACE 


Each oscillation is indicated on an ordinary Harding engine 
counter; therefore, the number of tons of coal unloaded 
feom the barge can be easily computed by simply 
dividing the reading by four. The discharged fuel is 
conveyed in both directions by means of a chain conveyor, 
and is deposited through openings in the trough into any 
part of the coal stores. The openings are fitted with slides 
and gear which can each be operated from the boiler-house— 
see Figs, 1and7, This conveyor is driven in a similar manner 


Fig. 5—PNEUMATIC BUFFERS —~ 


to the inclined conveyor by means of a 4 horse-power electric 
motor, the actual amount of power taken being, it is said, 
2 brake horse-power. Both conveyors are similar in con- 
struction. They are of the Bennis U-link type; the conveyor 
trough is channel-shaped, 9in. wide, 6in. deep, and in. in 
thickness It is made of close, hard-grained cast iron. This 
comprises the description of the machinery for taking the 
coal from the barges to the bunkers. The remainder of the 
plant can be seen in Figs,1and7. This illustration shows the 
elevators for lifting the coal from the. bunkers and the shoots 
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h the fuel passes into the hoppers of the 
The elevators work in conjunction with 
the stokers, and the power necessary to drive them is said to 
be only 0°25 brake horse-power. Each of the elevators is 
fitted with a rotary feed, which also acts as an agitator. The 
feed can be controlled so that the correct quantity of coal can 
be delivered to the boilers to suit the boiler requirements. 
The buckets of the elevators are of the same type as those 
used for raising the coal from the barges, but are slightly 
smaller. Each elevator is driven by belting from a motor 
working onto @ fast-and-loose pulley, this motor being 
primarily used for driving the stoker mechanism. 

The drawing given in Fig. 7 clearly illustrates the whole 
arrangement. One elevator is shown. It takes its coal 
from the hopper below floor level and delivers it to the 
mechanical stokers. With regard to these mechanical 
stokers, it will only be necessary here briefly to describe 
them, as, having now.been in use for some considerable time, 
they are comparatively well known. A cast iron feeding box, 
fitted with a pusher plate worked by an adjustable recipro- 
cating motion, is situated under the hopper. The bottom of 
the feeding box forms a small ledge over which the fuel is 
forced by the pusher plate, the quantity of fuel supplied being 
regulated by means of an adjustable cam on the driving shaft 
which regulates the rate of feed, and the quantity of fuel 
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Fig. 6—COAL-WEIGHING MACHINE 


supplied can be varied from nothing to one ton per hour. 
Stoking takes place at fixed intervals. The fuel is fed into 
the fire by an angular shovel, which spreads the coal over 
different portions of the te. The shovel is worked 
pneumatically, and is capable of throwing the fuel over a 
large area. The mechanism for operating this contrivance 
consists of a cylinder containing a spring which acts against 
a piston, This spring when saul forces the shovel 
forward. The air cushion which is used is simply to 
prevent any shock on the boiler front, and to ensure 
quiet working. The shovel is drawn back by a cam 
provided with four different lifts. This varying motion 
causes the fuel to be thrown on the fcur divisions of the 
furnace, which are each about 18in. long. An illustration of 
the Bennis compressed air furnaces as applied to the 
Coventry batteries of boilers is given in Fig. 4. The fire- 
bars and toothed side bars are shown in this. Moreover, 
the inside protection plates used for protecting the rivets and 
mouths of the furnaces from the intense heat of the fire are 
shown. The construction of this furnace embraces many 
interesting features, The fire-bars extend for the whole 
length of the furnace, and aretubular. The air is supplied 
through them by means of a jet of superheated steam, which 
is said to spread quite evenly. This jet can be instantly 





3598 S.Angle 
10" Lon 
g : Steel! Shoot 16.506, 
6.3‘Long 





1 
1 


i 








thst daa 








q 
2 
. 
“ a 
a 


\ 
\ OMMMG YN OC 


Fiz 7—BOILER HOUSE ELEVATOR 


regulated to suit the variations of the demand of steam from 
the boilers, The tubular bars are placed close together, and 
are protected from direct contact with the fire by being 
covered with short interlocking grate bars of 2ft. in length. 
The whole grate has a*forward movement of 2in., and has a 
much quicker return motion, which is actuated by means of 
four cams, each lin. wide, which extend for the whole width 
of the furnace. This movement brings the coal to the end 
of the furnace, which has also a vertical movement of more 
than 3in. The clinker falls over in a closed tsough, and is 
removed once or twice a a The wear of the bars against 
the cam is taken by replaceable, adjustable, and highly 
chilled cast iron wedges, which fit into dovetails when in 
position. The more important advantages claimed for this 
furnace include the use of cheap coal breeze, or dust fuel, 
because the reciprocating motion of the grate, combined 
with the closely placed compressed air tubular bars prevents 
clogging or other obstructions getting between the bars. 
The grate is also said to ensure the complete burning of the 
fuel, with a minimum amount of smoke discharge, and tc 
increase the capacity of the grate and boiler as much as 30 
per cent. 

The following table has been given to us by the makers. It 





contains the result of a comparative trial made with and 
without a Bennis stoker :— 


Without With 
Bennis stoker. Bennis stoker. 

Date. cos» +» 5-5-1902... .. 4-6-1902 
Duration .. . Shours.. 3 hours 
Draught .. .. .. Natural .. Natural 
Kind of coal used ., Rough slack Rough slack 
Price of coal perton .. .. .. 68.9%. .. .. 88, 6d. 
Total water evaporated .. .. 1062-Sgals... 2418 gals. 
Total coalburnt .. .. .. .. 2 tons -. 2 tons 2ecyt. 
Water evaporated per hour .. 687-5 gals. .. 806 gals. 
Coal burnt perhour .. .. .. 1493Ib... 1568 Ib. 
Water evaporated »er lb of coal 4-604 1b. 5-140 1b, 
Fuelcost per 1000gals.evaporated 78-55d. .. 36-48d. 


Extra evaporation per hour — -. 17-24 percent, 
Reduction of fuel cost per 1000 gals. — .- 458-56 per cent. 
Evaporative tests were also made with one of the boilers 
fitted with the stoker, and the following results were, so we 
are informed, obtained during a three hours’ trial :— 








Height of . Heightof water Steam ones: ws 
water in in pressure peti of coal 
Time. | gauge glass feed tanks per Racy at 
in = 100 gallons square = 2 cwt. 
inches. per inch. inch. - each 
a.mn, in. ft. in. in 
10-0 54 4 113 165 £65 _ 
10-30 44 46s & 155 230 _- 
11-0 5 3 = 8} 142 265 Nn 
11-30 5h 8 WB= 7% 145 250 _— 
12-0 5} 2 it = 54 155 250 9 
».m. 
12-30 5 2 O= % 155 270 _ 
1-0 5} 2 88 154 260 7 





Total 3ft. 8gin. = 44Zin. Total 27 = 54 cwt. 
= 44,400 ib. = 6048 Ib. 
= 14,800 lb. per hour. = 2016 Ib. per hour, 
During this trial the draught at the base of the chimney 
was ‘95in., and the draught at the end of new flue ‘85in. 
The number of pounds of water evaporated per pound of coal 
was 7°34 lb, 
From a series of steam pressure diagrams which we have 
seen it would appear that there is no difficulty in keeping 
the pressure constant within a range of 10 lb. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves —— for the opinions of our 





COST OF MECHANISM, 


Str,—I have read your leading article on ‘The Cost of 
Mechanism ” with very great interest. It is true that engineering 
students very seldom interest themselves in the cost of machinery. 
But, Sir, when a young man first leaves school to enter upon any 
calling whatsoever, he requires some guidance ; and in this connec- 
tion it is a very great pity that technical colleges, whilst professing 
to provide a suitable training for engineers, should have completely 
ignored the commercial side of engineering. ‘‘ Cost” is a word 
that I have never heard mentioned in a technical college, and at 
the present day in practically all colleges no instruction whatever 
is given in commercial engineering. Is it any wonder, then, that 
students, impressed by the great stress laid by their teachers on 
the importance of the purely scientific and mechanical sides of 
engineering, should allow the commercial side to remain in the 
background ! 

In your leader the matter is presented very fairly. While I was 
serving my apprenticeship, I am almost certain that none of the 
apprentices took notes of the time taken to machine work ; but at 
the same time we did not ignore the matter altogether, it being 
fairly common for us to estimate the time that would be taken for 
certain work, and afterwards to see how near our estimate was to 
the actual time taken. Personally, I regret not having taken 
notes, but at the same time I do not think that I have lost very 
much by omitting todo so. I believe that one could gain more 
knowledge of the time required to machine work during one hour’s 
perusal of properly kept cost acccunts than in years of observa- 
tion in the shops, as an apprentice, under the usual conditions. 
It is all a question of data, How long will it take to set a job in 
the lathe’ How long will the lathe take to machine a superficial 
foot of surface ! How much time is required for along, plain shaft ¢ 
How much longer must be allowed when there are bosses and 
flanges on the shaft? and so on. 

It is not to be expected of employers that they should instruct 
their apprentices in-costs. But, Sir, why do they not give members 
of their own staff an opportunity to get a awe Sr of costs! I 
admit that to estimate the cost of an intricate machine is a difficult 
matter, and to a clerk the Peep ys 4 must be almost insuperable ; 
but to a man with a knowledge of the design and of the methods 
of machinery work there can be no very great difficulty. 
Why do employers not give an opportunity to one of their 
own technical staff to learn costs instead of applying outside 
for trained men, and then bitterly complaining that they cannot 
get men who can estimate? Is it not because they are afraid that 
after training a man—or allowing him to train himself—he will 
leave them and carry his knowledge elsewhere? And yet when a 
firm advertises for a man with knowledge of estimating, they are 
ar a man who has gained his knowledge with another 
firm. What would be said of a firm who refused to take appren- 
tices, and then complained that they could not get experienced 
workmen? I quite appreciate the reasons firms have for keeping 
particulars, such as oncost and profit obtained, as confidential ; but 
what harm will it do them to let their technical staff know that a 
certain crank shaft has taken twenty hours to turn, or that a 
certain casting has required so many hours to bore, or otherwise to 
machine ? 

It ap to me, indeed, that with some firms the desire to 
keep prices and costs secret has almost become a mania. Some 
time i I was shown the drawing-vffice copy of a catalogue in 
which I noticed, to my astonishment and amusement, that the 
prices had all been carefully blocked out. The firm, I was in- 
formed, had a strict rule that the drawing-office staff should not 
obtain prices. The catalogue, 1 may mention, was not of their 
own products, but a valve maker’s catalogue, It is difficult to see 
how such an absurd proceeding can benefit an employer. I was once 
with a firm who a had a great objection to the drawing- 
office staff seeing the catalogues ; while I was designing an engine, 
I asked for the valve maker's catalogue, so as to make the flanges 
to suit their standard. The chief draughtsman told me, however, 
that the commercial office had a great objection to our seeing 
catalogues, and that I should just make flanges a suitable diameter, 
and we would order valves to suit. I suggested that this seemed 
to be an absurd thing to do, and at last he agreed to get the cata- 
logue, and at the same time he said I might check over the fi 
of the other engines. Many objections were raised to my seei 
the catalogue, but at last I was allowed to go into the commerci 
office to see it, under the supervision of a clerk. I found, as I 
expected, a list of standard flanges, the sizes of which did not 
agree with those used by the firm ; and theclerk told me that they 
paid from 1s. 6d. to 3s, 6d. extra for altering flangesfor almost every 
valve they bought. Further comment seems needless. It may, how- 
ever, be interesting in this connection to quote from ‘‘ The Com- 
mercial Management of Engineering Works,” by Francis G. 
Burton, where we are warned of the ‘‘ dangers of an apotheosis of 
clerkism, and the baneful results arising from the paramount 
influence of an office establishment.” Mr, Burton indicates in this 
book that even a humble draughtsman is of more importance than 





the clerk; and as you, Sir, in your leader, suggest that a good 


draughtsman may save a great deal of money to his omployers, it 
would appear that, given equivalent plant and good works 
management, the success or otherwise of competition between 
different firms depends ultimately on the relative efficiency of their 
respective drawing-offices. 


ctober 31st. A MECHANICAL DRAUGHTSMAN, 





CATALUGUES AND STANDARDS. 


Sin,—The work hae j carried out by the Engineering Standards 
Committee should be of great benefit to manufacturers and engi- 
neers—particularly, [ think, to engineers—as by simple reference to 
a catalogue they could procure the exact article they wanted, and 
would know that it would fit, without having to make elaborate 
descriptions or measurements. But are the manufacturers sup- 
porting the Committee by carrying out their recommendations ! 
In the United States, where standardisation is carried out to 
extreme lengths, and very likely in some cases kills individualism, 
the manufacturers are very much alive to the advantages of 
standards in regular commercial wares, such as piping, bends, &c., 
and their catalogues are most elaborate. 

Having lately returned from the States, after a residence of 
nearly four years, and having brought with me plans of some 
waterworks appliances, drawn to American standards, I started on 
to re-draw them, using the standards of the committee, as far as 
they applied in this case. Meanwhile, I wrote toseveral manufac- 
turers for their catalogues of valves and piping, and was very much 
disappointed at the lack of information useful for designing pur- 
poses, more especially, I mean, in the lack of dimensions. In one 
case, in comparing the flanges of valves to the committee’s 
standards, I found discrepancies in the diameters of bolt circles 
and bolts, which would preclude my using their valves, if I speci- 
fied standard flanges. 

To the representatives of the manufacturers who called on me, I 
explained exactly what I wanted, and showed them catalogues 
from American firms, which contain almost any dimension required 
to draw the articles to size, and all standardised. They nearly all 
informed me that their firms did not issue catalogues in that form, 
and their own had only a few general dimensions ; they acknow- 
ledged the usefulness of the catalogues I showed them, but coald 
not give me any hope of getting anything similar. One made the 
remark that he often had to make a journey in order to take a 
few dimensions for a special casting, and it was often a great 
nuisance, Would not this unnecessary expense be much lessened 
if things were properly standardised by the manufacturers, and 
they could issue catalogues showing exact sizes of their wares’ To 
cover the cost of the catalogues they might make a charge to any- 
one—not a customer—who applies for them. This is done in the 
States, and is generally about 2s, 

May not the completeness of their catalogues and standards be 
one of the reasons that the Americans have so greatly increased 
their foreign trade during the last decade! There have been so 
many reasons advanced as to the cause of this increase, in some 
cases at the expense of our country, that I have put forward this 
idea, which is the result of personal observation of living and work- 
ing with the Americans themselves. 

n conclusion, the work of the Engineering Standards Com- 
mittee, to my mind, is a dig step in the right direction, and it 
should have the strongest support of both manufacturers and 
engineers in Great Britain and her Colonies. 


Westminster, 8.W., October 31st. G. FRED VOLLMER. 





WHY ARE BOILER EXPLOSIONS VIOLENT ? 

Sir,—I notice ‘“‘ W.H.S.’s” query re explosion of economiser, and 
also ‘‘ Works Manager” of the previous week’s, and as no one else 
has taken the matter up, I will do so again. 

With regard to the explosion of the economiser, I am_not of 
opinion that it was caused by spheroidal state of the water burst- 
ing into steam and evolving instantaneous pressure, as there is but 
very little heat energy in spheroidal water, and itisquite impotent 
to produce sudden pressure ; the spheroidal state could also only be 
attained by the parts being very seriously overheated. Now, if 
the economiser was overheated sufficiently to cause the spheroidal 
state of water inside it, that is proof that there was no water in 
contact with the parts at the time, and I would rather attribute 
the explosion primarily to shortness of water; this, of course] 
occurs if the donkey fails to pump, breaks down, or is inadver- 
tently stopped without shutting off the gases ; the economiser then 
generates steam, and when the donkey is again started, or soon 
after, very violent water hammer ym will occur about top boxes 
and piping, and much depends on the general arrangement of 
piping, as well as the design of the economiser, whether the explo- 
sion is very disastrous or not, and a series of water hammer shocks is 
quite enough to cause the worst explosion ; some economisers are 
also badly set, and are apt to accumulate gas in the flues, and an 
ignition of a strong mixture of considerable volume would in some 
cases prove disastrous, especially when under pressure, and it must 
not be forgotten that the forcing of the tubes into the boxes when 
made puts considerable stress on the cast iron where the box is 
weakest. 

‘*Works Manager ” asks whether a boiler should be condemned 
on account of age and a little pitting. Now, the pitting can be 
easily disposed of, as a well-designed boiler is no weaker for it ; but 
I fear the age question is most difficult to answer, as there are some 
boilers that are really older at two years than others at twenty 
years. So much depends on the design and under what conditions 
1t has worked, and also the material and workmanship put into it 
at the start, and it is only for the experienced boiler engineer to 
decide whether such boilers can be safely worked or net. In the 
report of a boiler the age is frequently mentioned ; but it is often 
not so much the age as other considerations that are in the mind of 
the person who seeks to condemn it. Fatigued parts can be fre- 
quently picked out with the experienced eye when they would be 
quite unobserved by the novice, and certain designs and construc- 
tions are very objectionable. However, I think I can say definitely 
that a good boiler, iron or steel, under ordinary boiler_heat and 
stress, does not deteriorate physically with age. Deterioration is 
brought about by mechanical actions in manufacture and working, 
by bad — and by deformation due to temperature and 
pressure, and sometimes by vibration. Physical deterioration 
may result from constant severe overheating, but this will soon tell 
its tale, and wil! not be difficult to find ; but so many boilers fail 
through once incipient fractures at the rivet-holes developing in 
work, and sometimes quite hidden between the overlaps, so that 
old boilers require very respectful attention, even when no common 
defects are visible, 

I would recommend ‘“ Works Manager” to get his boiler 
examined by one of the principal boiler insurance companies, as it 
requires much experience where to draw the line in condemning 
boilers, especially with locomotives, and afterwards to abide by 
their decision, as the best companies think too much of their repu- 
tation to condemn a boiler when it is fit to work. 


Merthyr, October 30th. W. AKHURST. 





REINFORCED CONCRETE RESERVOIR AT MADRID. 

Srr,—In one of your recent issues there appeared an article on 
the unfortunate collapse of a reinforced concrete water reservoir at 
Madrid, and the author of the article refers to it as a ferro- 
concrete reservoir, 

As the term “‘ ferro-concrete ” is one which I originated when I 
introduced the Hennebique system of reinforced concrete in tbis 
country, and as this term is now universally held to mean Henne- 
bique ferro-concrete, I should be obliged if you would state that 
the reservoir which collapsed was not constructed on the Henne- 
bique system. 

The construction of that reservoir was preceded by tenders, and 
the Hennebique firms had quoted for that work, but had not been 
successful in obtaining it, 


October 25th, L. G, MOUCHEL, 
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THE MANUFACTURE OF CARTRIDGE CASES 
FOR QUICK-FIRING GUNS.* 


By Colonel LEANDRO CUBILLO, of Trubia, Spain, 
and the Late Mr. ARCHIBALD P, Heap, Member, of London. 
(Concluded from page 426.) 

Plant.—Having now outlined the various processes involved in 
the manufacture of a 6in. cartridge case, the machinery by which 
such processes are effected will be described. The plant, which, 
with the exception of the engine and boiler, was made in the 
United States, is intended to make cases from 3in. to 6in. inclusive, 
and has already turned out a considerable number. As no 
machinery Has yet been acquired for casting or rolling brass 
sheets, discs are purchased abroad, but it is probable that in 


























Fig. 7 


due course they also will be made in Trubia, so as to make the 
whole manufacture self-contained. In Fig. 7 is shown a ground 
plan of the factory, which contains boiler, engine, four hydraulic 
pumps, accumulator, one vertical and three horizontal drawing 
presses, one 1000-ton and one 2500-ton vertical presses for indent- 
ing, heading, and cutting, annealing furnaces, pickling troughs, 
and trimming machinery. 
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Fig. 8 


The boiler is of the Lancashire type, with a working pressure 
of 125lb. per square inch, 30ft. long, and 8ft. diameter. The 
engine is of the Galloway superposed, compound —— ype 
of 350 indicated horse-power, having cylinders 16in. ani in. 
diameter and 45in. stroke, the high-pressure cylinder being on the 
top of the low-pressure cylinder, and inclined thereto at an angle, 
working on a common crank-pin. The air pump is worked from a 
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Fig. 9 


prolongation of the low-pressure piston-rod. The engine, which 
works at 70 revolutions per minute, has a fly-wheel 15ft. diameter 
and 32in. broad, and drives a shaft 8}in. diameter, which in turn 
operates four duplex-hydraulic pumps. Jaw clutches are provided, 
so that any one pump may be instantly disconnected from the 





shaft. Each duplex pump comprises four rams, 43in, diameter by delivering to the accumulator, and the by-pass valve d—Fig, g_ 
12in. stroke, driven in pairs from two cranks set at an angle of | of oe is closed. High-pressure water is at all times 
90 deg., and keyed to a spur wheel, which is in turn driven by a | admit to the valve chamber by the pipe A, and in the position 
pinion on the main shaft with a reduction of 1-7:1. Of each | of the valve as shown is in communication with the upper end 
pair of rams one performs the working stroke while the other | of the by-pass valve by the port j. When, by the rise of the 
draws in water, so that the relative position of the four rams | accumulator, the cam wheel reaches the portion &/m of the groove 
roduces a very even turning moment. The pumps draw from | the valve moves to the left, closing the port j to pressure, and 
a tank, into which the waste-pipes from all the presses are led, _ opening it to the port x, leading to the waste-water tank, thus 
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Fig. 13 

















allowing the by-pass valve to rise, forced up by the constant 
pressure below the piston f, Fig. 8. The eight cam wheels /) are 
keyed to the shaft at different angles, so that the shutting off 
and opening off the different pumps as the accumulator rises 
and falls respectively is as gradual as may be desired. 

The accumulator is of the ordinary type, having a ram l4ip, 
diameter and 20ft. stroke. It is loaded with 54 tons of iron 
castings, in addition to the weight, about 14} tons of the moving 
parts. It is provided with a safety check valve to prevent a 
too sudden descent in case of the failure of any pressure pipe, 
by gradually closing the exit pipe during the last 12in. of the 
descent, 

The hydraulic cylinder of the vertical drawing press, shown in 
Fig. 10, is 22in. diameter by 47jin. stroke. In this machine the 
cupping and first to fifth drawings are effected. Instead of a ram, 
a piston is used with a piston-rod l4in. diameter. The annular 
space beneath the piston is sufficient to provide ‘upward force for 
































Fig. 10 


and deliver into a common pressure pipe leading to the accumu- 
lator. The delivery is automatically cut off successively from 
one pump after the other as the accumulator rises by devices 
shown in Figs. 8 and 9. Fig. 8 illustrates the by-pass valve and 
connections, one being provided for each pair of rams worked from 
the same crank. The flanges a and / are connected one to the 
delivery of each ram. These pipes unite into a common delivery 
pipe ¢ so long as the valve d@ is closed. When d is opened, the 
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the return stroke. The lower end of the piston-rod is guided by a 
crosshead a working between two vertical guides or columns /. 
The reversal is automatic, and the stroke can be set to any desired 
length. The reversing gear cc is described more in detail in the 
case of the 18in. press. Hydraulic pressure is admitted to one end 
or the other of the hydraulic cylinder d, of which the piston-rcd ¢ 
is extended through both cylinder covers and operates two 
reversing valves. One of these is shown in detail in Fig 11. The 
opening a is attached to one end of the cylinder, / admits bigh- 


water escapes by the pipe ¢ to the tank, and the pumping 
absorbs little or no energy. The opening and closing of the valve 
d is effected by a hydraulic cylinder in which works a piston /. 
High-pressure water is, under normal working, admitted to both 
sides of this cylinder by the pipes g and h, away, Be a greater 
pressure downwards than upwards, the difference being due to 
the sectional area of the piston-rod &. The valve is, therefore, 
kept normally shut. When the accumulator reaches the top of 
its stroke it operates successively one of eight small slide valves, 
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each of which is connected to a similar cs gs = cylinder. The | pressure water, and c leads to the exhaust. The rod d is operated 
movement of the slide valve allows the water at the top end of the | the auxiliary cylinder already described. The valves e¢ are so 
cylinder toescape to the tank, thus enabling the pressureunderneath | formed as to gradually stop the flow of water either inwards or 
to open the valved, A hand lever / is also provided for effecting | outwards. The base of the press, Fig. 10, consists of a massive 
the movement by hand if necessary. To the flange m is attached | iron casting y on the top of which is placed the die, not shown, 
a relief valve to enable the water to escape if the normal working | while the screwed recess hin the he of the piston-rod holds a 
pressure of 1000 1b. per square inch is exceeded largely. | socket into which is screwed one of the punches, shown in Fig. 4. 

Fig. 9 illustrates the mechanism of the small slide valves. The| The horizontal drawing presses, Fig. 17, which are used for the 
shaft a is rotated slowly by the movement of the accumulator | smaller cases, or for those which have been sufficiently elongated to 


through a chain and sprocket wheel, not shown, On this shaft | need a longer stroke, are three in number and are 18in. diameter 
are keyed eight cam wheels b, each Figen with a cam recess c, | by 10ft. stroke, 16in, diameter by 10ft. stroke, and 12in. diameter 
in which works the cam wheeld. The motion of the cam wheel | by 8ft. stroke respectively. All havea working pressure of 10001b. 
operates the slide valve ¢ through the lever f and valve-rod g. | per square inch. The first-mentioned, namely, 18in. diameter by 
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he valve as shown is in the normal position when the pump is ' 10ft, stroke, is selected for description, and is more fully illustrated 
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s, 12 and 18, It consists of a horizontal cylinder v, having | 


in Fig , : 
i iston-rod s, a crosshead ¢, guided by two guide bars u 
8 Pending from the cylinder v to the die head a. There are two 


tie rods } uniting the cylinder v with the die head, placed 
diagonally, one passing through one ot the guide barsu. The 
yalve arrangement is similar to that described in the case of the 
gin, vertical press, while the valve reversing gear is shown in 
detail in Fig. 14. The pin a on the crosshead strikes at one end or 
the other of its stroke the finger b or c, which, through bevel gear 
dand ¢ respectlvely, rotate the weight shaft f through a small 
angle in one direction or the other. This motion is transmitted 
through bevel gearing g to a shaft/ at right angles to /, which 
in turn operates the pilot valve, admitting water to one end or the 
other of the auxiliary hydraulic cylinder, operating the inlet and 
exhaust valves of the main cylinder, A hand lever / permits the 
operator to reverse when necessary. : 

The die head a, Fig. 15, which forms part of the main structure, 























Fig. 15 





is connected by the tie-rods } to the cylinder of the press. Within 
the die head is inserted either a small chuck containing a die, 
shown in Fig. 4, or a larger chuck c, Fig. 15. The latter serves 
the same purpose as the smaller check, but contains additional 
8 for the insertion of a ae es d, and a die-holder e, 
de f, and screwed ring or nut g, all of which are held in ong by 
suitable clips h and set screws £. The stripper plate d, which has 
already been described, is only necessary when, as in the case of 
the sixth to tenth draws inclusive, there is a tendency for the 
cartridge case to follow the punch on the return stroke, and is 
only used on the horizontal presses. 

he three horizontal presses are provided with a feed table and 
attachment, by which the cartridge case can be held and made to 
centre exactly with the die and punch. This feed mechanism is, 
however, not absolutely necessary, the case being frequently pushed 
on to the punch by hand, and driven home with a wooden mallet. 
The feed mechanism is shown more in detail in Fig. 16, in which a 
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is the lower of the two guide bars u, shown on Fig. 12, + is the hole 
for one of the two tie-rods, and c the feed table securely bolted toa. 
Upon c is mounted a sliding bracket d carrying a grip mechanism. 
Four bent levers ¢ are attached in pairs to hard wood grip pieces f, 
and hinged upon rods g, which are in turn held by the nuts A. 
The are adjustable, and can be moved together or apart by 
a right and left-hand screw &. The other ends of the four bent 
levers eare also adjustable along four vertical rods /, to which 
they can be locked by nuts m, h pair of rods / are pivoted 
at one end excentrically to a horizontal shaft n, which can be rotated 
by a hand lever p, serving not only to put a final grip on or to 
release the cartridge case 7, but also to push forwards or back- 
wards the whole mechanism along the table ¢ into or out of 
ition, 7 means of the movable fulcrums and adjustable 
ever ends, the mechanism can be altered to receive any size of 
cartridge case, 
Fig. 17 shows a side elevation of the 2500-ton heading press, also 

& cross-section at AA, sections through CC of the pump, showing 
both the high and low-pressure cylinders and valves, and an 
enlarged view of the main cylinder packing. The 1000-ton heading 
press and pump is of similar but smaller design, and will therefore 
not be dese - The heading punch a—of which there are 


pressure platen b, which is bolted to the press head ¢ attached to 
the cylinder by four vertical tie-rods d. The punch a has no 
vertical movement. The tie-rods d at their lower extremities pass 
through a base-plate ¢, on which is mounted a hydraulic cylinder /, 
having an internal diameter of 32in. On the top of the piston or 
ram fi which has a stroke of about 9in., is bolted a pressure platen 
h. Both cylinder and piston are fitted with leather packing ri 

of L shape, as shown in the enlarged view. The interior stem z is 
held vertically within the bolster j, in the upper end of which is 
the die j!. 2 The bolster'is;bolted’at its base to a carriage running 











carriage is pushed along until the stem is over plate e whereupon 
the latch 7 is reicased by the withdrawal of the hinged eye r, 
allowing the plate p to fall to the ground, followed by the stem. 
The process of heading the 6in. cases requires in practice a total 
pressure of 1700 tons. 

The geared compound pump, Fig. 17, contains three high and 
three low-pressure plungers, all six being fitted with separate 
valves. The high-pressure plungers are Zin. diameter, and the low- 
pressure 4in. diameter. The stroke in each case is 5in. Ali six 
plungers are connected with cross-heads, which work between 







































































































































on four wheels on a track, and capable of being quickly run into | 
and out of position by a hydraulic feed cylinder 4, 5in. diameter. 
Minute regulation of the travel of the piston is obtained by a stop | 
screw /, thus assuring exact centering between the cartridge | 
case and the punch a. 

The heading process is as follows:—The cartridge case is first | 
introduced between the bolster j and the stem 7, and nearly driven | 
home with a wooden mallet. The carriage is then run into position | 
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guides on the main framework, and are driven by excentrics keyed 
on to two shafts s, each of which is provided with a spur wheel ¢, 
driven by common pinion u on a central shaft v. This is fitted 
with a friction clutch pulley 71, 36in. diameter, running at 200 
revolutions per minute, and driven by anelectric motor. The 
hydraulic supply is obtained from the tank z by two suction pipes 
ww running through the bed plate of the pump. The delivery 
pipes xz y lead to three automatic valves shown on Fig. 18. There 
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over the lower pressure platen i, and held there by the insertion 
of removable dowel F noae Both high and ‘ow-pressure water is 
admitted to the cylinder by the pipe m, causing the ram g, guided | 
by the four vertical tie-rods d, to rise, carrying with it the whole | 
carriage and all situated thereon. When the cartridge case | 
touches the top punch a, the low-pressure water is automatically 


shut off, and the high-pressure water completes the heading | 
process, On thereturn stroke the carriage drops again on to its | 


Fig. 18 


is shown in section the by-pass valve C, the check valve B, the 
main valve A, and a diagrammatic general arrangement in position 
for stating the working stroke. Delivery water from the low- 
ressure pumps arrives at a, passes round the valve 0, which is 
eld down on its seat by spring j, and leaves the by-pass valve by 


| the pipe c on its way to the check valve. Here it pushes up the 


valve d, which is otherwise held on its seat by the spring d!, aided 
by high-pressure water which enters the valve by passages d?, 
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Fig. 


track, and is then pushed back by the feed cylinder until the base 
of the vertical stem 7 centres with the top of the ejecting punch x, 
for which a removable stop screw 0 is provided. Hydraulic pressure 
being admitted to the ejecting cylinder, the piston rises about 
6in., carrying with it the stem i and the cartridge case. On the 
return stroke the stem i follows by gravity, leaving the cartridge 
case projecting, whence it is removed by a small hand crane not 
shown. When it is required to remove the stem i, the whole 





three forms, as shown in Fig. 5—is securely held against a fixed 
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The raising of the valve d permits the low-pressure water to join 
the high-pressure, which enters by the pipe ¢ direct from the 
delivery of the high-pressure pump.. The combined deliveries 
enter the main valve at /, leave by the pipe g, and are led thence to 
the cylinder of the heading press. The ram rises, causing the 
cartridge case to come into contact with the punch of the press. 
The pressure then increases, and when it reaches 3001b. per square 
inch, the ram h, which is in constant communication with the high- 
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pressure delivery, rises; compressing the spiral spring j and 
opening the valve b, which is held in this position by the lever é 
interlocking the lever 7. Tho opening of the valve d cuts off the 
low-pressure supply to the check valve, by allowing the water to 
flow back to the tank. The check valve d being now relieved from 
pressure below, is closed by the water pressure above, thus 
severing the connection between the high and the low-pressure 
supplies. The high-pressure supply is now in direct communication 
with the cylinder of the heading press through the check valve 
and main valve by the pipe g, and by its increasing pressure 
completes the heading process. This is stopped automatically by 
a safety device when the pressure reaches a given amount. The 
plunger m, which is in constant communication with the high- 
pressure delivery, is forced up against a spring x loaded to a 
definite pressure. This disengages the trip lever o from the hand 
lever p, allowing the spring g to lift the rod +, which in turn 
raises the valve s sufficient to give a maximum opening of jin. 
This opens a way for the high-pressure water through the passages 
t and u to escape to the tank. The sectional area of the passages 
being more than enough for the incoming delivery from the high- 
pressure pumps, allows the water to escape gradually from the 
heading press. When the pressure is reduced to almost zero, the 
springs g are able to raise the valve v, thus allowing free 
egress for the pump delivery to the tank. During the working 


stroke, the valve v is tightly held on its seat by high-pressure | 


water, which is admitted to the upper surface through grooves w. 
These grooves are closed at their bottom ends by the valve seating 
x. The operator then depresses the treadle y, which locks the 
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lever » and releases the lever 4, thus replacing the various valves 
in their original positions ready for the next working stroke, A 
handle on the main valve gives the operator greater latitude in 
working the press. 

Fig. 19 illustrates in longitudinal and cross-section a double- 
ended annealing furnace for annealing the cases at the various 
stages of manufacture. The cases are placed therein from either 
end, packed in iron trays. The floor or bed of the furnace is 25ft. 
Gin. long and 6ft. 6id. wide, and is covered with cast iron pieces 
a to facilitate the insertion and removal of the trays. The 
furnace is designed for either coal or oi! firing, special attention 
being paid to securing uniformity of temperature. The course of 
the gases can be readily followed by reference to the drawing. 

Fig. 20 shows longittdinal and cross-sections of an end-annealing 
furnace used only prior to the final tapering processes. Oil fuel is 
used. A row of eight cast iron annealing pots 4, 3ft. 6in. long and 
about 7}in. internal diameter, are suspended from the top of the 
furnace, and are provided with eye bolts c for lifting purposes. 
Each pot is provided with suitable covers d, having holes of various 
diameters through which is passed the body of the case e to be 
annealed, and supporting the head by its flange. The head must 
remain hard to withstand the pressure of tapering, and is there- 
fore kept in contact with the cool air and not annealed. The body 
and end alone are annealed to give the required ductility for the 
tapering process. The pot chamber or furnace proper is 7ft. 8in. 
long by 1l4in. wide by 3ft. 8in. deep, the gases entering through 
port holes in the walls and leaving at the base as indicated by 
arrows. 

The makers of the various portions of the plant are as follows :— 
Drawing and heading presses, pumps, accumulator, and trimming 
lathes, the Waterbury Farrell Foundry and Machine Company, 
Waterbury, Connecticut, U.S.A. ; punches, dies, &c., the Ferro- 
cute Machine Company, Bridgeton, New Jersey, U.S.A.; steam 
engine, Messrs. Galloways, Manchester; boiler, Messrs. Daniel 
Adamson and Co., Hyde; annealing furnaces, the Rockwell 
E weyose | Company, New York, 

he than 
Smith, Lamb, and Rockwell, for their help and information in the 
compiling of this paper. 








IRON AND COPPER STAY BOLTS.* 
By JouN LivinasTongE, Montreal. 
(Concluded from page 422.) 

HoLiow Stay Botts. 

THE idea of a hollow stay bolt dates back about thirty years. In 
1876 Mr. Huffsmith, who for fifteen or more years has been 
superintendent of motive power for the International and Great 
Northern Railway, stayed six engines with hollow stgy bolts, made 
by drilling the holes through the centre of the bolts with the 
unsuitable drills then in use, which added to the cost, by — of 
the drills breaking. Mr. Tuggle stayed one engine with hollow 
stay bolts made in the same way. Mr. Briggs, master mechanic 
of the St. Louis and San Francisco at Memphis, tried to make 
hollow stay bolts by one layer of pipe over another ; and the same 
has been tried, and is said to be on trial, by others. I was also 


informed by a master mechanic on one of the railways in Mexico | 


that when he was with the Pennsylvania Railway about twenty 
years ago an engine had been stayed with bolts drilled through 
the centre from end to end. 

Those experimental tests by different men in different places, 
without any interposing agent or influence, for improvements in 
the staying of boilers are evidence that there was a common 
feeling that the mechanical mind was reaching out to hollow stay 
bolts as the way to betterment in service in the fire-boxes of loco- 
motives, but that unsuitable drills, the breakage of drills, and 


the time of drilling with unsuitable drills made the cost for hollow | 


bolts made in that way too high to come into general use. 
Some years after those experiments the manufacture of hollow 


stay bolts became one of the industries of the United States, | 


and they were received with favour before the process of manu- 
facture was perfected. Besides a great many others, the said 


Mr. Huffsmith was an early patron, and the fidelity of the | 


International and Great Northern Railway is vouched for with some 


pride by Mr. Downs, F.B.M., who produced to me an old card of | 


hollow stay bolts. On the back of it was an order from Mr. Huff- 

smith, directing him—Downs—to use the hollow stay-bolt iron 

described on the other side of the card, and on the order was its 

date, ‘‘5—4—92,” so that the International and Great Northern 

Railroad Company is in evidence since 1892 that the hollow iron 

a — they consider best in service as stays for locomotive 
ilers, 


From the close study I have given during the past two or | 


more years to stay bolts, I am sure that Mr. Huffsmith, under 
his ideal conception of 1876, and in his fidelity to hollow stay bolts 
since 1892, has saved to the International and Great Northern 
Railway more than his thirteen years of salary since 1892 through 


— read before the New York Railway Chub and Members, July, 





s of the authors are due to Messrs. Deming, Oberlin | 


the fire-boxes of the engines of that railway, and has had less 
trouble with broken stay bolts than any railway using solid or 
* flexible” stay bolts, in territory over which the water may be 
called good to bad, which is, I think, the character given me of 
the water of the territory over which that railway travels. 

Ihave taken liberties with Mr. Huffsmith’s name in making the 
said statements, because he has been, as stated, identified with 
the history of the hollow stay bolt. Possibly he was the first 
maker of hollow stay bolts, In any case, having had the hollow 
stay bolts longest in continuous use, and having had satisfaction 
in their use, it is due to you, and to the public, that you 
should know it, for life and property are the stakes in travel 
by railways. 

Perfection was never attained in improvements without disap- 

intments, and the makers of hollow stay bolt iron were not 
immune from the vicissitudes in a business which was wholly new. 
Victims, not victims of disaster—there were no disasters—victims 
of work from a defect which irritated, and, no doubt, caused some 
swearing to impress the defect on their minds, made me aware of 
an old complaint—the manufacturer’s misfortune; he paid the 
debt of enterprise. Brealsage of stay bolts was then—is now—an 
every-day occurrence, and they are renewed, as a matter of course, 
without any malign memorising of the particular stay bolts break- 
ing. But the hollow stay bolt came on the scene as an improve- 
ment on the rigid stay bolt, and was a menace to the rigid stay 
bolt. Its said defect was therefore photographed ; its manufac- 
turer entombed it, but its menacer embalmed it. The embalmed 
mummy kept the complaint alive, as if it was a thing of 
yesterday. Notwithstanding that 
ten to thirteen years ~. have 
elapsed, sinister s h and 
photographs to mislead, not in 
the public interest, have been 
used to prejudice railways. 

I have investigated and traced 
the cause of the complaint, 
which my travel enables me to 
say is a complaint limited to 
very few in number out of all 
the mechanical men I have 
visited. The time of the cause 
of the complaint is variously 
Z a ten to thirteen years 

ieaSS nga o. Its origin was in material 

BIOS Sek RES obtained fice = circumstances to 

justify high expectations, but it 

was found to be a combination 

of steel and iron, from which 
there was the natural consequence in the fact that steel and 
iron are separable at some temperatures of furnace heat. 

Notwithstanding that there was irritation from that cause, it 
is interesting to know, and I did not know it, until I learned it 
at the International Boilermakers’ Convention, and again at the 
Master Mechanics’ Convention, the one corroborating the other, my 
informant at one Convention being a foreman boilermaker, and the 
other the assistant foreman boilermaker, in railway shops, near to 
New York, of a railway, which, for the complaint aforesaid, con- 
demned the hollow stay bolt iron, and discontinued its use, but 
not until after it had stayed the fire-boxes of ten engines with the 
said iron, that was over ten years ago, as my informant gives it, 
and that those ten engines have been in service since, stayed then 
with the hollow stay bolt iron, and only this year one of the 
number is back into the shop for a new fire-box. At the Inter- 
national Boilermakers’ Convention, a foreman boilermaker, whose 
name has escaped me, said, ‘‘ I put some hollow bolts into engines 
fifteen years ago, and I believe they are there yet.” 

The hollow stay bolt is an improvement on the solid rigid stay 
bolt. It is made from Swedish blooms and native charcoal iron 
worked together. After the prior stages of manufacture it is 
piled and again made into blooms and skelp, from which it is rolled 
into stay bolt iron. No coal is used in its several workings, no 
change is made in the raw material, and there should be no varia- 
tion in the quality of the bars produced. It is seldom there is any 
pea in the product, but there are risks ; risks in the fallibility 
of man. 

One case of fallibility came under my notice—it was « bar burned 
half totwo-thirds throughits middle. It w2snotlike the hypocriteiron 
herein described, for that only condemned it, and that was in visible 
evidence, so that no one could be taken in by it. The gap was so 
visibly evident that I have wondered how it could come through 
the rolls without deformation of the gap ; how it passed the heater 
and the roller ; and how it was that the shipper did not see the 

| burned gap ; how it was that the consignees received it and put it 
into an iron rack, with other bars of hollow stay bolt iron and not 
see it. With such an incident possible under the eye, how ver: 
much greater the risks in the hidden impurities in iron, whic’ 
| cannot be charged against the hollow stay bolt iron, made as 
aforesaid out of charcoal iron, with no impure fuel used in its 
manufacture, 
| I happen to have before me seven tests, from five laboratories, 
| They are very close together, evidencing the uniformity of quality 
in the iron. Their ayerages are as follows :— 
Tensile strength 
Yield point .. 
Elongation in 8in. 81-8 per cent. 
Reduction of area . ss oes 55-4 per cent, 
In those figures there is the evidence of toughened quality in iron, 
| which, like Oyama’s enduring victors in the field, is of the 
toughened, enduring quality for stay bolts in the warfare of the 
boiler. We learn by comparison. Compare those tests with one 
of the specifications furnished to purchasing agents as a basis for 
the purchases of iron for their railway :— 
Tensile strength per square inch.. 
Elongation in 8in. .. .. «. 
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Three years ago I was talking to the general manager of a loco- 

motive works. He handed mea letter from England to read, It 
offered to supply him with iron for stay bolts at a price—a low 
price ; and with the writer's offer, he gave the tensile strength and 
elongation he would supply. That proposing vendor was wiser 
than the vendee. He wanted no after complaints about quality. 
He said over his signature, ‘“‘ That is the quality I will furnish at 
that price, and that quality was like to the said specification.” If 
railways will use iron at the price and about the — of common 
iron, getting good sometimes, breakage often, and disaster once 
in a while—if even the disaster be only once in three =< 
they gain by shaving the line of safety to save an initial trifle on 
the price of stay bolts? Do they not, in the initial basis of 
| their purchases, provide for the promotion of breakage in stay 
| bolts ? 
The said even tests include tests on solid and hollow stay bolt 
| irons, all of the same material, the different laboratories only 
| fractionally different, each proving the other, and the whole 
proving the sameness of quality in the material. But in a vibra- 
tion test of solid and hollow samples of the same material, the 
tests in each case on vibrations of +,;ths of an inch, the hollow 
sample endured 19-473 per cent, more vibrations than the solid. 
At shorter strokes natural to the service in the fire-box, the vibra- 
tions, if the mechanical conditions of construction were true, 
should continue during the life of the material, limited to its 
duration under the wear and tear of the service in the boiler. 
Five-sixteenths vibrations were like in effect to the action of the 
heart of man in a race. 

But the question is, why did the hollow stay bolt material 
endure almost 20 per cent. more vibrations than the solid sample ! 
| Professor Maxwell, of Cambridge, says :—‘‘ Every hot body is in 
| motion, Not the motion of the whole body in one direction. The 

motion we call heat, a motion of parts too small to be observed 
separately. The energy of a hot body must be energy arising 
from the motion of its parts,’ 





There isa producing and an opposing motion in the forces in 
a hot body in stay bolt iron, the heat accelerates the motion, the 
expansion and contraction with the heat is most active at the 
heart of the bolt, as science has — in the case of larger 
bodies. Byrne quotes Mallet :—‘ Late experience has shown me 
that in large masses of wrought—cylindrical—iron, amongst the 
other abnormal circumstances involved in their production, ig 
that of their rending or tearing internally in planes nearly paralle] 
with and about the axis, though not always in it, the cause appears 
to be that in the progress of cooling such a mass, the exterior 
cools first and becomes rigid, while the internal portions are red 
hot.” 

Apply that conclusion to the tests of the solid and hollow 
samples which were tested cold, and think over your experiences 
of hammering iron until it has become so hot that you could not 
take it in your hand, and say, from those experiences, whence 
came that heat if not from the heart of the iron, and where in the 
testing of the stay bolts was the heat greatest, and the motion of 
the particles most active in the solid or in the hollow stay bolt 
samples ? 

hether by hammering or by vibration the pontine are driven 
in upon one another, and the heat resulting from their compres. 
sion produces expansion which is resisted by the cooler exterior, 
That was the condition in the solid stay bolt sample. The hole 
through the centre of the hollow stay bolt material was its relief 
to its particles under the severe vibrations. It was that relief 
which gave to the hollow stay bolt material the endurance to 
stand the 20 per cent. more vibrations than the solid sample of 
the same material endured. 

That there is merit ina hole through the centre of the stay- 
bolt, I quote again from Byrne his excerpt from Mallet: ‘‘ The 
maker of the forgings after three failures overcame the difficulty 
by making a cylindrical opening in the centre, which allowed 
the interior of the forgings to cool as rapidly as the external 
ring, and which permitted the necessary contraction without 
producing fissures.” There is no illusion about a hollow stay bolt, 

The tensile strength is sufficient at all pressures in the boiler, 
Its yield point is on the average 63-75 per cent. of the tensile 
strength, with the elastic limit always safe for the reforming of 
the material after deformation by expansion. Its ductility is 
seen in its endurance of a reduction of area—before yielding to 
breakage—on the average 55-4 per cent., then showing that it 
elongated 31-8 per cent. It has endured 5024 vibrations of five- 
sixteenths .of an inch, against 4192 like vibrations in its like 
material, and 2400 like vibrations in a highly refined coal-smelted 
stay bolt iron, 

The hole through the centre is an always sure warner when stay 
bolts break in service ; it calls for no stay bolt inspector, it is its 
own announcer of breakage ; and never fills up with dirt. The 
pressure of the air from without, the suction of the air from 
within by the vacuum created in burning, and the action of thé 
exhaust, are sure forces in keeping the hole through the centre 
of the bolt always open. The concentrated velocity of the air 
through the hole in the centre of the bolt moderates the molecular 
action in the stay bolt, tends to protect the end of the bolt from 
burning, and tends to moderate the +r of the bolt within 
o limits of the temperatures of the steam pressures in the 

jiler. 

The weight of air passing through the centre of the bolt is com- 
posed of 77 per cent. of nitrogen and 23 per cent. of oxygen, both 
needed gases in the fire-box ; the nitrogen, which does not burn, 
bettering the draught, and the oxygen, which does burn, though 
it is always refe: to as the supporter of combustion, by entering 
into union with the tibl bustion being an act of 
union—the union of the combustibles with the supporter of com- 
bustion is a burning of both. Two captious objections have been 
made to the air through the centre of the holes of the stay bolts, 
Being from men in pert positions, they command notice of 
their ipsedivrits. One objects that jth or ,*,th holes are of too small 
an area for any substantial good to be obtained in the small 
volume of air to be had in that way in the fire-box. The other 
objects that he is afraid that the air that he would get through 
those 4th or ,*;th holes would cool down the temperature, and for 
that reason objects to hollow stay bolts. 

To the first objector my answer is, try for the volume of water 
to be had under pressure through a 3th or ,°,th hole; and he will 
be surprised at its volume as its expands coming out of, say, a 
4th hole. Itisthesame with air. And presuming that a fire-box 
has 1000 hollow stay bolts, there would be 1000 streamlets through 
the 4th holes to aid, if not perfect, the combustion in the fire-box, 
and they would certainly consume the carbonic oxide, 

My answer to the second objection is that nitrogen and oxygen 
are not chemically combined ; they part company easily in the 
presence of heat. Heat is their attendant through the bolt; at 
the inner end of the bolt they are in the presence of the furnace 
heat. And the oxygen is in the presence of hydrogen and carbon, 
for which oxygen has a greater affinity than it has for nitrogen ; 
it accordingly deserts the nitrogen and enters into union with the 
hydrogen and carbon, causing a great increase in temperature. 
Meantime, the deserted nitrogen has taken its flight to the smoke- 
stack, and in its flight has bettered the draught. 

The hollow stay bolts should be used throughout with their ends 
open. I make this statement in the hope that it will reach some 
who have been closing the inside ends, for one reason, and in the 
hope others will see it who have been closing the outer ends for 
some other reason, in both cases the reasons merely fanciful. In 
my reach of travel, from Canada to Mexico and in Mexico, on the 
whole travel I can conscientiously say the weight of evidence is in 
favour of the hollow stay bolt. 

AN IMPROVEMENT IN HoLLow Stay Botts, 

In my several interviews I found there was worry about the ends 
in the fire-box of crown stays burning. This was most often heatd 
in the territory where oil was the fuel, but not there only. There 
is a way to get relief and benefit the furnace, a simple inexpensive 
way ; the mechanical men can easily put it to the proof, but they 
may come against a patent. Were I to give it free it would be 
valued at nothing, but a modest charge for the right to use it 
would suffice ; and as I want to be kept informed of the date and 
number of the engine to which it might be applied—and could not 
expect that information for nothing—one-third of the modest 
charge would be returned to the mechanical men informing me. 

Coprer Stay Botts, 

Subsequent to the choice of title for this paper railway men from 
over the oceans have been here—they are users of copper stay bolts, 
and have given their opinions about them—they also are worried 
with cane stay bolts. I saw them in use only in Mexico, and 
then I had no thought of writing this paper, or I would have looked 
for material for your information. I have, however, been in com- 
munication with Mr. Wm. Cockfield, superintendent of motive 
power of the Mexican Railway. He found copper stay bolts and 
copper fire-boxes in use. He is making tests now of copper stay 
bolts and copper fire-boxes, and hollow stay bolts and steel fire- 
boxes, but he is of the opinion that the copper fire-boxes and 
copper stay bolts are a waste of money. He tested an engine over 
two months ago, and found none broken. He more recently tested 
two engines which had copper fire-boxes and copper stay bolts, 
and found eighteen bolts in one and forty in the other broken. _ 

I knew before I commenced to write this paper that it was big 
with importance, bigger than you severally had time to investi- 

ate; and] knew that it was a peg subject. I have, there- 
‘ore, given it the thought and study it demanded, but I did not 
expect it would grow to these proportions, However, now that 
it is written, with a feeling that you and the railways may find 
some substantial good to come out of its study, I feel recompensed 
for the labour. 

One thought that seized upon me I wish to impress on you. 
Think of the man with the shovel, think of the man at the 
throttle. They step on to the engine, fresh from the erecting 
shop, in fullest confidence in the men and material in the shops, 
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The engineer has his eye on the track, from time to time he has 
his eye on his gauges, low water can rarely be charged against 
him, Their eyes are constant watchers—their lives require that 
they be so—and for their engine they depend upon the mechanical 


men in the shops, 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


For the purpose of creating an industry for the manufacture of 
jron in the State, the New South Wales Government advertised 
that it was prepared to treat with any firm who would undertake 
to manufacture pig iron and any other manufactured iron or steel 
in the State that the Government required at a price equal to the 
average prices paid for similar articles for the past five years, The 
contract to hold good for seven years. 

‘Although advertised in the English and American journals no 
offers were made by ~~ foreign companies, the only offer made 
being that of Messrs. W. Sandford and Co., of Lithgow, N.S. W. 
The Government has placed the contract with this company at a 
price that is between 6 and 7 per cent. above the average for the 

t five years, This isan undertaking of which no firm in Australia 
an yet had experience ; and although the development of the iron 
and steel industry in this country would be of immense benefit if 
it could be carried out successfully, it is questionable if the volume 
of trade would be large enough to warrant the outlay of the 
necessary machinery. 

The ‘‘ wild cat” figures that have been used in support of the 
industry and cost of producing the metal have been so erroneous 
as to create doubts whether the scheme has been thoroughly con- 
sidered from a commercial point of view. 

The company that has secured the contract safeguards itself with 
a condition that until it has experimented as to what class of pig 
jron it can turn out it will not commit itself further in the matter, 
and that the wrought iron work to be taken up is for the sizes and 
sections that its present mills are capable of producing, which are 
only very small sections. 

Queensland railways.—As suddenly as the late drought affected 
the industries of the country, so do the indications now show 
returned prosperity, and this is no more striking than in Queens- 
land, as shown in the Railway Commissioners’ report of the year 
ended 30th June last. 

The net earnings show an increase over the previous year of 
£105,094, or compared with 1903—when the drought was severe— 
an increase of £227,847. Owing to the heavy loss in live stock, 
which has not yet recovered its normal proportions, the railway 
traffic amounted to only £77,381, whereas in the year 1900 this 
traffic earned £167,153. For the past year the average earnings 
per train mile were 5s, 9d., which is the highest record for twenty 

ears. 
; An innovation has been introduced on some of the main lines in 
providing sleeping accommodation for second-class passengers, at 
an extra charge of only 2s, 6d., and appears to be fully appreciated 
by the public. 

An electro-pneumatic system of interlocking the points and 
signals was brought into operation in October last at the Bris- 
bane Central Station. This installation is the first of its kind in 
Australasia, 

The following table shows the results of the working for the 
past year, with a comparison of the previous year :— 











Yearended Year ended 
80th June, 30th June, 
1904. 1905. 
Capital cost of lines open.. .. £20,887,585 | £21,610,980 
Capital cost per mile ope £7,184 £6,988 
Total milesopen.. .. .. 2,928 3,092} 
Average miles open .. 2,827} 8,066 
Gross earnings £1,305,552 £1,413,439 
Working expenses £811,951 £814,744 
oO!” aaa ees hl” £598,695 
Net earnings to capital invested, per cent. . 2-36 2-77 
Working expenses to earnings, per cent. . 62-19 57 64 
Passenger journeys (exclusive of season 
tickets), number ae 4,144,314 4,019,831 
Goods tonnage, tons .. 1,572,226 1,712,243 
pO eae ae 4,646,987 4,917,781 
Earnings per train mile .. .. .. 5s. 74d. 5s. 9d. 
Working expenses per train mile .. 8s. 6d. 3s. 33d. 
Net earnings per train mile P 2s. 14d. 2s. 54d. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
STEADY progress is being made in the engineering trades. Elec- 
trical engineers have been engaged on some good contracts. The 
chain and anchor makers are steadily occupied, and rolling stock 
makers keep actively employed. Marine boiler tubes are being 
inquired for freely. Most of the manufacturers in the Wednes- 
bury tube trade have suspended their current price list. The 
various railways of the district are doing an increasing goods 
trade. The goods tratfic on the North Staffordshire Railway Com- 
i* and other lines serving the Midlands has been increasing 
rgely during the past few months. 

Engineers who require good fibrous iron for forging purposes 
will now have to pay more for it, for the long-expected advance has 
at last arrived, the five ‘‘list” houses having sent out circulars 
announcing a 10s. advance as from November ist, thus making the 
new basis price for marked bars £8 10s. Earl Dudley’s L.W.R.O. 
brand is, as usual, 12s. 6d. above the basis price, this special brand 
becoming, therefore, £9 2s, 6d. The number of marked bar makers 
used to be considerably larger, but of recent years, from one cause 
and another, chiefly the advent of steel, first one and then another 
of these makers has dropped out of this section of the trade until 
only the five “list” houses are left. Marked bars were reduced 
to £8 10s, in January, 1901, and remained at that level for three 
years without alteration until January 14th, 1904, when they were 
dropped to £8, but the 10s, thus lost has been this week restored, 
and the new advance may be taken as indicative of the steady 
progress which the trade revival is making, and has increased the 
general feeling of cheerfulness which is now spreading among iron 
and steel producers, 

Other prices are quoted a shade firmer in one or two departments 
on the week, but, on the whole, last week’s figures may be taken 
as a fair average, alike in crude iron, finished iron, and steel. 

Impressive evidence as to the wisdom of keeping works equip- 
ment as far as possible up to date was afforded in an address 
delivered by Sir Alfred Hickman before the Wolverhampton and 
District Engineering Society. Years ago, he observed, he 
occasionally had to employ an analytical chemist in his business, 
but now he had seven or eight chemists fully employed. Of all 
scientific pursuits at the present time, engineering was, perhaps, 
the | most valuable, useful, and interesting. In considering the 
applications of in c tion with the manufactures of 
that district, the first thing that struck one was the change which 
had come over the district with regard to motive power. He had 
himself put on the ———s no fewer than twenty-four valuable 
steam engines within the last few years, and had replaced them 
with electric motors driven by gas engines, At his works they had 
still some steam engines left, but he believed they would eventu- 
any be either relegated to the scrap-heap or be used as stand-bys. 

he man who co’ id discover how to utilise or harness dynamite, 
80 as to em wy Be for motive power, would become a famous 
re ig e faith in great gy omg continuing to be 
elected in regard to engineering in the future. An infinite field 








was open for research, ingenuity, and skill, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester,—The month just expired has been an eventful one 
in the iron and engineering trades. Values of pig iron have 
advanced with a rapidity almost startling, owing to the strong 
demand, and it is not the least remarkable that there has been a 
marked absence of speculation, causing trade generally to assume 
a more settled state than is usually associated with rapid changes 
of the character indicated. The following table shows the move- 
ment of prices for the past month, the delivery being at Manchester 
docks or stations :— 


Scotch. Opening price. Closing price. 
Gartsherrie, No. 3 .. . 61s. 6d. to 62s, .. .. 678. 6d. 
Glengarnock, No. 3 59s. 6d. 64s. 

Eglinton, No.8 .. .. 59s. 3d, 64s. 
Dalmellington, No.3 .. 59s, 63s. 6d. 
Middlesbrough, No, 3 .. 60s. 4d, +s ee 61s, 4d. to 62s. 4d. 
Lincolnshire, No.8 .. .. 55s. 6d. -- «+ 588. 6d. to 60s. 
Derbyshire, No. 8 «» « 568 6d, to57s.6d... .. 60s. 
Staffordshire, No.3 .. .. 588. 6d. -. «+ 57s, 6d. to 58s. 
W. C. hematite, No. 3, f.0.t. 67s. 6d. ere, 

E. C. hematite, No. 3, f.o.t. 67s. 6d. on) ce 


Two official advances took place in Lincolnshire, but it was 
well known that fully 2s, more was being obtained in second- 
hand, so that the further figure indica at the close of last 
week did not disturb quotations here to any great extent. In 
second-hands the stock is not large, while makers are only offer- 
ing in limited quantities over next year at current rates. There 
is some small quantity of Derbyshire to be had at 60s., and 
Staffordshire can also be had at the figure indicated above. It 
is noteworthy that the last-named iron is — pushed in this 
district, and is meeting with some amount of favour from pur- 
chasers. Scotch iron closes weaker, and hematites, which were 

‘oing strong a week or two ago, are now in buyers’ favour. 
here is little or nothing new to report in forge iron, which is 
very scarce. It is known that Lancashire will not be made again 
for some time—not, certainly, until prices assume a much higher 
level. Quotations in this department, therefore, remain nominal. 

In finished iron another advance of 5s. per ton was made at a 
meeting of the Lancashire Barmakers’ Association held in Man- 
chester on Tuesday morning. The quotation must, however, be 
regarded as £7 to £7 5s.; sheets, £7 10s. to £7 15s.; hoops, £7 to 
£7 5s 


( . 

In steel, little or no information could be obtained except that 
there was an active movement all round. Billets were very firm, 
as also plates, which tended upwards, although, so far as could be 
ascertained, there was no particular inquiries for locos. English 
billets, £5 5s. to £5 12s. 6d.; foreign, £4 12s, 6d. to £4 15s.; hoops, 
£7 10s.; boiler plates, £8 2s, 6d. to £8 5s.; plates for tank, girder, 
and bridge work, £6 12s, 6d. to £6 17s. 6d. 

Machine tool makers continue to report good business, and it 
is sincerely to be hoped that it will continue. 

Manufactured copper shows no change in price, and the feel- 
ing was somewhat quiet. Sheets, £85 to £87 per ton ; seamless 
copper tubes, 104d. to 10fd.; brazed, 10}d.; brass tubes, 84d.; 
condenser, 9}d.; brass wire, 7}d. to 74d.; rolled brass, 74d.; 
brass sheets, 8d. to 8}d. per Ib. 

The coal trade [shows very little movement. Manufacturing 
coal is, however, in better request. Generally there is a period of 
some quietude, with little or no change in quotations. Best house 
coal quoted 13s, to 14s.; seconds, 12s, to13s.; common, 9s. to 10s.; 
steam and forge coal, 8s, 3d. to 8s. 9d.; best engine fuel, 7s. 9d. 
to 8s. 6d.; best slack, 7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; 
common, 5s. to 5s. 9d. at the pit. Screened coal, 9s. 9d. to 
10s.; unscreened, 9s, 3d. to 9s. 6d., delivered Manchester Ship 
Canal, 

The second meeting of the fiftieth discussion session of the Man- 
chester Association of Engineers was held on Saturday evening, 
and the president, Mr. R. Matthews, is to be congratulated on the 
splendid audience which assembled to hear his ina‘ address, 
and to transact other business. At the outset, resolutions of con- 
dolence were passed to the families of the late Messrs. J. M 
Helson, Bolton, and Arthur Hilton, Heaton Moor, whose death 
took place quite recently. At the close of the president’s 
address, which was listened to with sympathetic attention, a 
hearty vote of thanks was accorded by acclamation on the motion 
of Mr. Alfred Saxon, seconded by Mr. E. G. Constantine, and 
supported by Messrs. Boswell, Webb, and Ashbury. The proceed- 
ings concluded with the presentation of the Constantine gold 
medal for the past session to Mr. R. M. Nielson, Manchester, for 
his paper on ‘‘A Comparison of the Different Types of Steam 
Turbine,” which commenced in THE ENGINEER of January 20th of 
this year. It was stated that the paper would be of great value 
for the turbine engineer of the future. 

Barrow.—A_ quieter tone is reported this week in hematite pig 
iron, and less business is being done at the moment ; but makers 
are all very weil sold forward, and could not well dispose of large 
parcels of iron until they have increased their production. This 
work they are proceeding to do, and almost any day one or two 
furnaces will be lighted, while possibly before the end of the 
month there will be 37 furnaces in blast, as com with 33 at 
present. Stocks in warrant stores have been further increased 
during the week by 2440 tons, and now stand at 37,392 tons. It is 
likely they will further increase, Prices are lower on the week, 
with mixed Bessemer numbers at 70s. 6d. net f.0.b,, warrant 
sellers at 70s. 9d., and buyers 70s, 6d. There is a good demand 
for spiegeleisen and a growing demand for ferro-manganese. Two 
furnaces are producing the former metal, and one is producing the 
latter ; but a second furnace is being prepared, and with this view 
a 4000-ton cargo of highly manganiferous ore has been imported to 
Workington from Bombay. e trade doing in forge and foundry 
iron is small, but there is a good demand for charcoal iron, and the 
only furnace in England on blast producing this metal is at Back- 
barrow, near Barrow, and is very well supplied with orders at 
prices averaging £9a ton. The production is small, but the metal 
is highly appreciated where the best of steel is required. 

The trade in iron ore shows an improvement, and business is 
likely to increase when additional furnaces are put in blast. Local 
ores are at 12s. 6d. to 13s. per ton net at mines, and Spanish are 
at 16s. to 16s. 6d., delivered at West Coast furnaces, 

There is no business doing in heavy or light steel rails. Pro- 
bably the advance in prices has driven business away, but the 
increase is not commensurate with the improvement which has 
taken place in pig iron, Makers quote 110s. to 115s. per ton net 
f.o.b. for heavy sections, The rail mills at Barrow have stood idle 
for a fortnight, but they have been re-started this week on tin bars. 
Some attention is being devoted to steel sleepers, and a good trade is 
doing in chilled iron castings, but merchant steel is quiet. The 
demand for ship plates and other descriptions of shipbuilding 
material is well maintained, and orders are largely held. Plates 
have been advanced to £7 per ton, 

Shipping is fairly employed. Exports from West Coast ports 
last week included 6164 tons of iron, and 14,281 tons of steel, a 
total of 20,445 tons, or an increase on the corresponding week of 
last year of 3811 tons. The total shipments this year have 
reached 688,647 tons, an increase on the corresponding period of 
last year of 72,217 tons, 








THE SHEFFIELD DISTRIOT. 
(From our own Qorrespondent.) 

_ THE collieries in the South Yorkshire district are working good 
time, but although the output is very large, stocks do not increase 
to any great extent. For steam coal, in spite of the advanced 
season, there is still a fair demand for export, several of the 
smaller Baltic ports being yet open. The bulk of the business for 
that quarter has, of course, now been completed. The steam 
fishing fleets at Hull and Grimsby are cnvelient customers, and 


the con ing railway rpg are taking weights in excess of 
their stipulated tonnages. Steam coal for locomotive purposes is 
in animated request in nearly all directions. 

The house coal business is again brisker, and for all local sales 
an advance of 5d. per ton has been made this week, the increase 
beginning on November Ist. There was an idea of making the rise 
twice as much, but if was considered advisable to restrict it to 5d. 
Best Silkstone is at 12s. 6d. to 13s. per ton; Barnsley house from 
lls. to lls, 6d. per ton; seconds, 9s, to 9s, 6d. om ton. Ordinary 
slack and smudge are being ——— produced, the demand beit* 
scarcely equal to the weight available. The call for coking fuel, 
on the other hand, is well maintained, and a market is pretty 
easily found for the supply, heavy as it is. Lancashire cotton 
mills continue to take slack and smudge very freely, but 
the district supplies in that quarter are increasing. Coking 
slack and smudge are easily saleable at 4s. to 4s. 6d. per 
ton. The consumption of the by-product oven is fully 
maintained, the majority of the firms using the patent ovens 
having to purchase their requirements in the open market. 

The activity reported for the last two or three weeks in the coke 
market is as noticeable as ever, although the production is excep- 
tionally large. Smelting operations being active in North Lincoln- 
shire and Derbyshire, heavy tonnages are sent there, Prices show 
a tendency to harden to something better than the current rates 
of 10e. 6d. to 11s. per ton for unwashed smelting coke, and 11s. 6d., 
or rather more, for washed samples. Forward contracts are taken 
at rather higher figures. 

It is not expected that there will be any difficulty over the wages 
question. Although the men have definitely declined to give any 
pledge not to seek an advance before the spring conditionally on the 
owners’ demand for 5 per eent. reduction being withdrawn, immedi- 
ate trouble is not anticipated. The conditions of trade have some- 
what improved since the owners intimated their desire for a 
reduction, and it is extremely likely that the situation will remain 
as it.is without any formal engagement on either side. 

The iron trade is somewhat unsettled, prices changing quickly, 
and the tendency being t ds higher quotations. est Coast 
and East Coast hematites, however, remain at the rates given last 
week. Lincolnshire irons again exhibit advances. Lincolnshire 
foundry is now at 56s. per ton; Lincolnshire forge 53s. 6d.; 
mottled and white 55s. 6d.; basic 55s. 6d. These figures show 
an advance of 2s. on last wevk’s prices, except in the case of forge, 
which is 2s, 6d. higher. In Derbyshire irons no prices are given, 
the markets being well booked forward. In several instances 
manufacturers who have contracts on hand for finished work were 
not fully covered when raw material was cheaper, and they are 
having their requirements met at rather easier terms by the iron- 
masters with whom they have long dealt. This rule, however, is 
for irons to be stiffly held at advancing prices. The advances 
obtained for finished producticns are not quite adequate to meet 
the rapid changes in the raw material. 

In the steel establishments an excellent business is reported all 
round. Bessemer and Siemens steels are being freely bought at 
the higher quotations recently made, and in the majority of the 
crucible steels there is a satisfactory business done. The foreign 
demand has much improved during the last few weeks, and in 
several instances the manufacturers report that they are doing 
more on export than on home account. There is a general waken- 
ing up, however, in the home markets as well. In the tool trades 
there is increased activity, one noteworthy feature being the 
augmented production of twist drills, the home-made article being 
now regarded as much superior to the foreign-made drill. 

In military and marine material the situation remains as stated 
last week. The principal activity in the war departments is for 
shot and shell and ordnance specialities. More armour-plate 
orders would be very —- but the amount of work doing in 
other directions is satisfactory. In railway matezial there is 
renewed activity, the work in hand being chiefly on axles, tires, 
springs, small forgings, and railway castings. There is a brisk call 
for coliiery stores of nearly all descriptions. The engineeri 
establishments are feeling more —— the benefit of improv 
business, and there is every prospect of the betterment being still 
more perceptible as the season advances. 

In the cutlery trades there is also more work doing, though the 
new orders are not of the magnitude that could be desired. There 
is some movement in the medium and common branches, a leadi 
feature being the call*for machine-made blades, springs, an 
similar cutlery parts. A good business is reported in butchers’ 
knives and similar goods, but the manufacturers have now such 
extended powers of production that the work to hand is insufficient 
to keep their men fully employed. 

There has been an increasing call for ivory for cutlery purposes 
during the last month, and it is expected that the improvement 
already noted in the electro-plating trade will extend in the 
immediate future. 











NORTH OF ENGLAND. 


(From our own Correspondent.) 

A LULL in the demand for pig iron is reported, but that was to 
be expected after the very heavy buying of the last few weeks. 
Prospects are generally encouraging, and leading business men are 
of opinion that 1906 will be a more active and profitable period 
than the current year has so far proved itself to be. It is the 
makers of hematite iron rather than of Cleveland iron who are 
most favourably influenced by the improvement in trade. Makers, 
however, expect that next year business wili be so good that all 
the iron which is made will be consumed, and that the stock in the 
public stores will be heavily drawn upon into the bargain. Thus, 
though at present too much Cleveland iron is produced and the 
stock increases heavily, several furnaces have lately been blown in 
—one at Skinningrove, as already reported, one at Carlton Iron- 
works, and one at Jarrow. 

The price of No. 3 Cleveland G.M.B. pig iron has come down to 
52s, 6d. per ton, that being 1s. 6d. per ton below the recent best. 
This quality is very sensitive to the fluctuations in the prices of 
Cleveland warrants, and, naturally, with so much in stock, makers 
must be guided by the changes in the prices of warrants if they are 
to secure their fair share of the orders that are placed on the market. 
No. 1 is firm at 54s. 3d. per ton for early f.o.b. delivery ; No. 4 
foundry, at 51s. 6d.; No. 4 forge, at 51s.; mottled, at 50s.; and 
white, at 49s. 6d. The lower qualities are scarce, because the 
owners of blast furnaces have been doing their best to turn out 
No. 3, for which there has of late been a very ready sale. No. 4 
forge is nearer No, 3 in price than it has been for months. It was 
3s. to 4s. per ton cheaper than No. 3; now the difference is only 
1s, 6d., which is near the normal difference. Cleveland warrants 
have been as low as 52s. 74d., while the best price reported in 
October was 54s, 4d. and the worst 51s. 6d. 

The hematite iron trade does not feel the drop in Cleveland 
warrants, b the d d for it is larger than the supply. 
Since prices began to move up in July there has never been any 
real ‘‘set back,” though this week some of the second hands who 
have small lots in their possession have sold mixed numbers at 
69s. 6d. None of the makers have accepted less than 70s., which 
shows an uninterrupted rise of 17s. per ton in the aggregate—a rise 
which the active demand from the plate and angle manufacturers 
fully justifies. Rubio ore has been maintained at 18s, 9d. per ton 
for current year’s delivery at Middlesbrough works, and 19s. to 
20s. for delivery over the first half of 1906. 

Taking the exports of pig iron as a criterion, it may be said that 
for October they did not out the reports of the revival in 
trade, for the good figures of September were not continued, and 
instead of October being one of the busiest months of the year as 
regurds exports, it was a quiet period. As a rule, the tenth month 
of the year being so near the end of the Northern navigation 
season, is a brisk time, but this year only 85,394 tons were shipped, 











which is much below the average October, seeing that this average 
over the last ten years has exceeded 101,000 tons, and_five of 
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last ten Octobers have exceeded this. Only one October, in fact, 
during the last ten years has been worse than last montb, and that 
was in 1898, In September 97,889 tons were exported, or 14 per 
cent. more than last month. The decline in business was mostly 
with the United States, Italy, Norway, Sweden, and France ; and 
the shipments oversea were 44,380 tons, against 56,965 tons in 
eptabieen. The deliveries to Scotland have not fallen off much— 
from 32,888 tons in September to 30,345 tons last month. 

It is interesting to note that the reduction in exports are by 
some attributed to the scarcity of steamers. More iron would 
have been sent away if vessels could have been chartered to convey 
it. The exports of pig iron from the Cleveland district for the 
current year so far have reached 821,293 tons, the smallest since 
1892, and they com with 870,692 tons last year, and 1,039,584 
tons in 1903. To the United States 46,036 tons have been sent ; 
to Germany, 132,943 tons ; and to Scotland, 272,852 tons. 

The statistics of stocks, like those of the shipments, are not satis- 
factory, for they show that the production of Cleveland pig iron 
is in excess of requirements, and every day Connals have to report 
nae considerable increase in the quantity of iron lodged with 

em. 

A sound, healthy business continues to be done in the manufac- 
tured iron and steel industries, and mills in nearly all cases are 
running to their fullest capacity. Both plates and angles have 
been further advanced 5s. per ton, and the total increases since 
age began to go up in the early part of September has been 

6d. per ton. Steel ship plates are now at £7; steel boiler 
plates at £8 ; iron ship plates, £7 5s.; iron boiler plates, £8 5s.; 
steel ship angles, £6 12s, 6d.; steel engineering angles, £6 17s. 6d.; 
iron ship angles, £7 5s.; steel joists, £6 7s. 6d.; iron bars, £7 ; 
steel-bars, £6 15s.; iron ship rivets, £7 17s. 6d.; all less 24 per 
cent. f.o.t. There is a better inquiry for steel rails, and the 
manufacturers have raised the minimum for heavy rails to £5 10s. 
net at works.. Messrs. Boleckow, Vaughan and Co., Middles- 
brough, have secured the order from the London County Council 
for 4210 tons of acid steel tram rails at £7 7s. 6d. per ton. An 
American firm tendered at a lower figure, but they did not con- 
form to the specification. 

The improvement in shipbuilding is most noticeable, and the 
advanced prices do not seem to check the demand for new vessels, 
for prospects of trade are good. 

In connection with the Middlesbrough High School an engineer- 
ing society has been formed, with Mr, F. Herbert Marshall, of the 
Tees Ironworks, as its president. 

The situation in the coal trade is not encouraging. The worst 
season of the year for the steam coal branch is at hand, and, 
though it isso near the close of the Northern navigation season, 
the exports are not satisfactory. Gas coals are hardly so strong in 
ogre as they were ; in fact, 14d. per ton less than last week will 

taken for best qualities. e supply of coking coal is in excess 
of requirements, and there is plenty on offer at 8s. 9d. per ton. 
Coke is extremely slow in being beneficially influenced by the 
revival in the iron and steel industries. Consumers appear to have 
bought all they will need for the current year, and practically 
there are no prompt delivery transactions. For 1906 delivery 
there has been a rise of 1s. to 1s. 6d. per ton, medium qualities 
being quoted at 16s. 6d. to 17s. per ton delivered at the Middles- 
brough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

ALTHOUGH there have been fluctuations in the prices of pig iron 
warrants, the main features of the Scotch iron and steel trades are 
as strong as ever. Contracts for various kinds of material continue 
to be placed, and these go to confirm the general opinion that a 
lengthened period of good trade is in prospect. 

The transactions in pig iron warrants in the past week were the 
largest for a long time. It was evident that a good deal of 
nervousness was being felt by holders. They appeared to be very 
sensitive regarding the position of the money market, and also 
with respect to the increase in pig iron stocks, The market 
accordingly fluctuated with the opinions prevalent at the moment 
— these important matters. 

he upward movementin makers’ prices of raw and manufactured 
iron has obtained further impetus, and it does not seem at all 
certain whether top figures have yet been reached. Fears are 
entertained that ere long the inflow of orders may be checked by 
high prices, and these are not unlikely to be realised. At any 
rate, the makers are for the most part so well supplied with work 
that they may be in a position to look with comparative indifference 
upon the amount of fresh business offering for some time. 

Business has been done in Cleveland warrants between 52s. 44d. 
and 52s. 104d. cash, at 53s. 3d. to 53s, 4d. for delivery in twenty- 
seven days, and 52s, 8d. to 53s, 24d. one month. Cumberland 
hematite warrants have been done at 70s. 34d. cash. Scotch war- 
rants are quoted 58s., and standard foundry pig iron 51s. 3d. per 
ton. 

The stocks of pig iron in Glasgow warrant stores consist of 16,482 
tons ordinary, and 7500 tons other kinds of iron, total 23,982 tons, 
being 11,793 tons more than at the beginning of the year, 

The prices of Scotch makers’ pig iron show further increases in a 
number of instances. G.M.B., No. 1, is quoted at Glasgow 62s. ; 
No. 3, 59s. 6d.; Carnbroe, No. 1, 65s.; No. 3, 62s.; Clyde, No. 1, 
67s.; No. 3, 62s.; Gartsherrie and Calder, No. 1, 67s. bd. 3 No. 3, 
62s. 6d.; Langloan, No. 1, 68s.; No. 3, 64s.; Summerlee, No. 1, 
70s.; No. 3, 65s.; Coltness, No. 1, 75s.; No. 8, 65s.; Glen- 
garnock at Ardrossan, No. 1, 68s.; No. 3, 63s.; Eglinton at 
Ardrossan or Troon, No. 1, 623. 6d.; No. 3, 60s.; Dalmellington 
at Ayr, No. 1,65s.; No. 3, 60s.; Shotts at Leith, No. 1, 67s. 6d.; 
No, 3, 62s, 6d.; Carron at Grangemouth, No. 1, 70s.; No, 3, 65s. 
per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8438 tons, compared with 5796 in the corresponding 
week of last year. There was despatched to Canada 1997 tons, 
South America 20, India 210, Ai ia 500, France 108, Italy 330, 
Germany 84, Holland 260, Belgium 30, Spain and Portagal 150, 
China and Japan 113, other countries 263, the coastwise shipments 
being 4373 tons, compared with 3280 in the same week of 1904. 

In the finished iron trade there is a gradual revival of business, 
and prices are moving upwards, this being rendered necessary by 
the high cost of the raw material. 

The makers of Scotch sheets have intimated for all kinds of 
sheets from 3/T6 to 28 gauge, and also nail sheets, an advance of 
5s. per ton, to come into effect immediately. A few days ago the 
rail makers made a further advance of 15s, per ton in their prices. 

The position in steel is very strong, and at all the works the 
makers are exerting themselves to the utmost to cope with the 
large orders in hand and in prospect. 

he great rise in the values of hematite ore and pig iron is likely 
to operate in still further raising the value of manufactured steel 
goods. Itis understood that not afew makers had the foresight 
to cover their requirements in the shape of raw material for a 
considerable time ahead. Specifications are now coming readily to 
hand for a large amount of shipbuilding and other structural 
material. 

For marine boilers there is a great demand, and in consequence 
the prices of these have hada marked advance. It is stated that 
the — of these boilers has risen in the last two months about £2 
per ton. 

The returns obtained from the shipbuilders during the past 
month show that at least 100,000 tons of new shipping has been 
booked in that period. The launches in Scotland have been 
64,211 tons for the month, compared with 43,495 in the corre- 
sponding month of last year, For the ten months the aggregate 
tonnage launched reaches 457,493 tons, compared with 355,770 
in the corresponding period of 1904. The output is the largest 
jn the history of the trade, the nearest approach to it being in 





1902, when the ten months’ production amounted to 446,269, 
The coal shipments in the past week from Scottish ports are 
about 17,000 tons larger than in the corresponding week. The 
demand has been more active in the various departments of the 
trade. Ell coal is quoted at Glasgow Harbour 8s. to 8s, 6d., and 
splint and steam 8s. 6d. per ton, the tone being somewhat firmer. 
he demand for house coal for home use has been very active, and 
the prices are up 6d., and in some cases, for the better qualities of 
coal, as much as ls. per ton. For manufacturing use the demand 
continues to increase, and coalmasters have just intimated an 
increase of 6d. per ton on deiiveries during the present month. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A VIsiT over a wide circuit to collieries, terminals, sidings, and 
port last week gave me a strong impression that tonnage was only 
coming in feebly, and that the coal trade was in a lethargic state. 
Sidings, though not so full as I have seen them, were yet too 
crowded, and at Cardiff the pleasant spectacle of long coal trains 
following one another from collieries to the docks was absent. On 
*Change there was not the animation usually visible, and the 
only hopeful feature about business done was the retention of 
quotations which, for best, remained at 12s, 6d. to 12s. 9d. Until 
these drop into the 11s, groove the slackness must be regarded as 
temporary. The weather has something to do with it; labour 
prospects ahead also must be brought into account; so any day, 
if the buying world can be assured that a settlement is certain at 
the end of the year, and the weather improve, tonnage will come in 
and improve matters. Looking at the state of things from a purely 
disinterested point, I should say that towards the close of the year 
some period of stoppage is likely, and buyers would be well 
advised to secure cargoes. One reason assigned by authorities is 
the persistency of colliers in demanding an improved minimum. 
They want 35 instead of 30 per cent. ey also reiterate the old 
complaint of ‘allowance for small.” On the coalowners’ side the 
chief demand is for an extension of time of agreement and more 

lar hours of working. 

one large contracts have been secured. One is the Austrian 
Lloyds, 150,000 tons, steam coal. This has been divided between 
the Naval, at 12s. 6d. f.o.b., and Powell Duffryn, 11s, 9d. f.0.b. 
The chief contracts are now renewed, some at old figures, others at 
a little less than those of the present year. Inquiries are coming 
in for supplies to end of year. 

Ruling quotations on’Change, Cardiff, this week were as follows :— 
Best steam, 12s, 6d. to 12s. 9d.; seconds, 11s. 9d. to 12s, 3d.; good 
ordinaries, lls. 6d. to 12s.; smalls, best, 7s. 9d. to83.; drys, 11s, 3d. 
to lls. 6d.; best Monmouthshire, 11s. to 11s.3d., Newport shipment; 
black vein, lls. 6d. to lls. 9d.; seconds, 10s, 9d. to 11s.; Eastern 
valleys, 10s. to 10s. 6d.; smalls, 7s. to 7s. 6d.; best house coal, 15s, 
to 15s. 6d.; seconds, 13s. to 13s. 6d.; ordinaries, 12s. to 12s, 6d.; 
No. 3 Rhondda, 13s. 6d. to 13s, 9d.; through, 11s. 6d. to lls. 9d.; 
small, 9s. 6d. to 103.; No, 2 Rhondda, 10s. to 10s. 3d.; through, 
8s. 6d. to 9s.; smalls, 7s. to 7s. 6d. 

With regard to small steam, prices remain steady, good seconds 
are obtainable at 7s. to 7s. 6d.; inferiors, 6s. to 6s. 6d., including 
drys ; patent fuel is at 13s. 6d. to 14s.; pitwood scarce at 20s, 6d. 
to 21s.; coke 16s. to 21s. 

Latest freights: Mediterranean, very firm; hardeniug ; coasting 
firm. West Italian, steady to firm. Y ports, quiet. 

At Swansea steam coal prices are firm ; bituminous unchanged ; 
best anthracite advancing. Latest prices: Steam, 12s. to 12s. 6d.; 
seconds, 10s. to 10s. 6d.; bunkers, 9s. to 9s. 3d.; smalls, 6s. to 7s.; 
No. 3 Rhondda, 13s. 6d. to 14s.; through, 10s. to 10s. 6d.; small, 
7s. to 8s.; patent fuel, 1ls. 6d.; anthracite, best malting, 193. to 
20s.; second, 16s. to 17s.; big vein, 12s, 9d. to 13s. 3d.; red vein, 
9s. to 9s. 6d.; cobbles, 16s. to 17s.; nuts, 17s. 6d. to 18s. 6d.; peas, 
10s. 6d. to 1ls.; culm, 5s. 3d. to 5s. 6d.; duff, 3s. to 3s. 6d.; big 
vein anthracite is advancing; some sales have been effected at 

3s. 6d 


In all, I am informed that in the Monmouthshire district no less 
than 3500 men are on strike. The Monmouthshire coalfield is 
likely to come into prominence again next session in parliamentary 
contests. A Bill isto be placed by the London and North-Western 
which will connect the Sirhowy coalfield with Barry, if obtained. 
It is stated in colliery and gn igen that the opposition met 
by Barry last session is likely to modified. Penrhos Junction, 
on the Barry and Nine-mile Point are the chief places of con- 
juction. This Bill, if successful, will bring the Caerphilly Viaduct, 
one of the finest structures of the age, into practical working. 

Ooal was struck at Cwmavon Dutfryn, Rhondda, last week. 

The local action re Cardiff Dock charge in connection with Taff 
Vale has been decided by the Law Courts as follows :—Taff Vale 
to pay Cardiff Company 24d. per ton arrears, and to continue that 
arrangement nntil notice be given. 

A fair quantity of rails and sleepers for foreign destinations 
went to port for shipment from the leading works last week, and 
there has been a distinct improvement in the steel bar and billets 
departments. The beginning of the week witnessed large arrivals 
of iron ore from Castro Urdiales and Bilbao for Ebbw Vale and 
Dowlais—the largest total for some time, amounting to 5650 tons 
for Ebbw Vale alone. This week, too, a large consignment of 
steel billets came from Baltimore to Newport, and the same day 
1823 tons of steel billets and bars from Antwerp, all consigned to 
Monday, Jones and Co, 

Hopeful prospects continue in the iron, steel, and tin-plate trade. 
Pig iron warrants indicated last week a slight fall—Scotch, 6d.; 
Middlesbrough, 9d.; and bematite, ls. 6d. Latest prices :— 
Glasgow warrants, 58s.; Middlesbrough, No. 3, 52s. 11d.; hematite 
warrants, 70s.; Welsh merchant bars, £6 12s. 6d. to £6 15s.; 
steel rails, heavy, £5 10s. to £5 15s.; light, £6 10s. to £6 15s.; 
steel sheets, £8 7s. 6d. to £8 10s.; sheet iron, £8 10s. to 
£8 12s. 6d.; Bessemer steel bars, £5; Siemens besi, £5 5s, An 
authority in Swansea, commenting on these figures as ~~ by the 
Exchange, says that Siemens bars are really £5 2s. 6d., and not 
£5 5s.; also that the top price for Bessemer steel coke tin-plates is 
13s. However, I give the quotations as issued from ’Change :— 
Tin-plates: Bessemer steel coke, 13s, 3d. to 13s. 6d.; Siemens 
coke finish, 13s. 6d. to 13s, 9d.; odd sizes, 18s, 94. to 14s. 3d.; 
best charcoal, from 13s, 9d. Big sheets for galvanising, 6ft. by 
3ft. by 30g., per ton £9 7s, 6d. to £9 12s, 6d. Finished black plate, 
£9 10s. to £9 15s.; block tin, £149 11s. 6d.; spelter, £28 7s, 6d.; 
lead, £15 5s.; copper, £71 7s. 6d.; silver, 287d. Iron ore: 
Rubio, 17s. to 18s, 

Last week was a busy one in tin-plate. The shipments totalled 
97,985 boxes ; receipt from works, 91,409 boxes ; present stocks, 
190,068 boxes. Prospects are regarded as bright. Landore output 
of pig iron was well maintained, and steel make of the district up 
to average. Spelter works are full of vigour. 

In the Monmouthshire district the Redbrook firm at their Pont 
Tynewydd Works have adopted a complete electric plant, This 
was in full operation this week. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 25th. 

THE programme now is to cover the iron and steel require- 
ments for 1906 as fully as may be. Furnace coke has 
advanced to 3 dols. per ton, and Bessemer pig iron has reached 
16 dols., with cost of production threatening a further advance. 
In view of this strong upward tendency, there has been an in- 
creased rush of orders during the past few days which has been 
a surprise even to those who are seldom taken unawares. 
The United States Steel Corporation has ordered 40,000 tons of 
pig iron for delivery during the next thirty days, which is no more 





than a two days’ gg This heavy order had the effect of 
advancing prices on Bessemer about 50 cents per ton. Southern 
foundry irons have also advanced, and northern irons have 
followed suit, reaching to-day 15-50 dols. for No. 2. Rumours are 
rife that 16 dols. has been quoted on future deliveries. Forge 
iron is selling at 15dols, this week, an advance of 25 cents per ton 
over last week. Ferro-manganese kas advanced from 55 dols, to 
62 dols., with 65dols, being the quoted price to-day. Merchant 
steel is also moving up, as well as pipes and tubes. he steel 
billet situation is uncertain. Billets have advanced to 26dols,, g 
dollar over two weeks ago. Forge billets are quoted at 29 dols 
Rods are strong at 32dols. ‘rhe sheet mills are short of supply, 
and if they come in and cover, as they will surely be obliged to do, 
it will have the effect of crowding prices a little higher. 7 

The orders for steel rails now on the books are not exactly 
known, but some authorities place the amount as high as 2,000,000 
tons, which may be idered a safe estimate if account is taken 
of several large orders now under negotiation. The sentiment of 
American steel makers is positively against the proclamation of a 
general advance, but they do not show themselves unwilling quietly 
to name edge prices when they can be secured without too 
much publicity. 

The trading in copper is light at present, and there is no pressure 
to sell, The exports from Atlantic ports for the past week were 
5955 tons ; total to October 21st, 10,983 tons. Great anticipations 
are nave in as to the continuous demand likely to be made by 
China, The tin market is quiet, and only the ordinary sales are 
being made. Lead is without particular movement, but prices are 
very firm and stocks are being depleted. The general drift of the 
markets is in the direction of higher prices, and there is nothing 
in sight to interfere with the establishment of a higher level before 
the close of the year. 











NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market rather quiet, the supply of ready tonnage 
being short. House coal, owing to the mild weather, is quiet, 
The quantity of coal shipped for the week ending October 28th 
was 70,932 tons; foreign, 53,708 tons; coastwise, 17,224 tons, 
Imports for the week ending October 31st :—Iron ore, 10,880 tons ; 
pig iron, 1000 tons ; steel bars, &c., 10,193 tons; cement, 500 tons; 
deals, 7761 loads ; pitwood, 5190 loads. 

Coal :—Best steam, lls. 6d. to lls, 9d.; seconds, 10s, 6d. to 
10s. 9d.; house coal, best, 14s.; dock screenings, 7s. 6d. to 7s, 9d; 
colliery small, 7s. to 7s. 3d.; smiths’ coal, 9s. Pig iron:—Hematite 
warrants, Ae f.o.b, Cumberland B yon, ot Middlesbrough 
No, 3, 52s. 9d. [ron ore :—Rubio, 17s. 6d. to 18s. Steel:—Rails, 
heavy sections, £5 10s. to £5 15s.; light ditto, £6 10s. to £6 15s, 
f.o.b,; Bessemer steel tin-plate bars, £5; Siemens steel tin-plate 
bars, £5 5s. Tin-plates :—Bessemer steel, coke, 13s. to 13s. 3d.; 
Siemens, coke finish, 13s, 3d. to 13s, 9d. Pitwood, 20s. 6d. to 2ls, 
ex ship. London Exchange telegrams:—Copper, £71 5s. to 
£71 6s. 3d.; Straits tin, £149 12s. 6d. to £149 15s. Freights: 
Rates firm. 
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Tue INSTITUTION OF MECHANICAL ENGINEERS.—An ordi 
general meeting will be held in the Institution House, Storey’s- 
gate, St. James’s Park, on Friday evening, 17th November, when 
the chair will be taken at eight o'clock p.m., for the reading and 
discussion of the seventh report to the Alloys Research Committee 
on the properties of a series of iron-nickel-manganese-carbon 
alloys, by Dr. H. C. H, Carpenter, Mr. R. A. Hadfield, and Mr. 
Percy Longmuir. A meeting of the graduates will be held on 
Monday, 13th November, at 8 p.m. 

Tue Ints Motor Car.—The makers of this English-built car, 
Messrs. Legros and Knowles, Limited, Willesden Junction, on 
Wednesday evening entertained a number of gentlemen at dinner 
at the Hotel Cecil, and advantage was taken of the opportunity to 
place before the guests the mechanical parts of the new standard 
25-30 horse-power vehicle. The company is actively engaged upon 
the three main types—touring cars, commercial and heavy 
traction vehicles, and motor boats. In pleasure cars two 
models are manufactured, the 25-30 horse-power and the 
35-40 horse-power. There are some novel features of the Iris 
cars which will attract attention at the forthcoming show, 
For instance, the live axle, the cardan shaft, the lubricator, the 
accessibility of the parts of the engine. The carburetter is also 
of new form designed to give positive and correct regulation of the 
mixture at varying loads and speedsof engine. The throttle valve 
is combined with the carburetter, and is operated by hand on the 
steering wheel. There are several other andi departures 
from existing practice, about which we shall havé something to say 
later on. In point of workmanship the Iris car reaches a high 
standard. 

SHEFFIELD Society OF ENGINEERS AND METALLURGISTS.—At 
the opening meeting of this Society for the session 1905-6, held in 
the Department of Applied Science, University of Sheffield, a lan- 
tern lecture was delivered by Mr. J. E. Stead, F.R.S., of Middles- 
brough, on ‘‘The Behaviour of Phosphides and Carbides when 
together inIron.” The President, Mr. W. H. Ellis, M. Inst. C.E., 
occupied the chair. Mr. Stead divided his lecture into four parts, 
In the first he described the many existing methods by which the 

ortions of iron or steel, high in phosphorus, could be identified. 

n the second part results were given confirming Professor Arnold’s 
and Mr. McWilliam’s observation that solid phosphide of iron 
diffuses into solid iron and steel at elevated temperatures, In the 
third section the micro-structure and mechanical properties of a 
series of steels were described ; and in the fourth section the lec- 
turer explained what occurred when steel solidified in the ingot 
mould, and clearly proved the existence of three distinct modes of 
segregation—(1) the microscopic, in the body of the crystal itself ; 
(2) the minor segregations, which were entangled at the junctions 
of the crystallites ; and (3) the major or axial segregation, well 
known to all steel makers, A vote of thanks was heartily accorded 
the lecturer. 

A Mopern Macuine Too. Warenouse. —In order to keep 
pace with the growth of their business, Messrs. Buck and Hick- 
man, Limited, have just erected a large building of five floors, 
forming a wing to their older premises in Whitechapel-road. 
The building covers an area of 60ft. by 60ft., and is well equipped. 
The ground floor is fitted with a 5-ton overhead electric traveller, 
and an electric motor supplies power to an overhead shaft, from 
which motion can be transmitted to tools to demonstrate their 
modes of working. Between the main driving pulley ard the shaft 
is interposed an ingenious friction clutch, made by the Carlyle 
Johnson Machine Company, of Hartford, Conn. The clutch is simple 
and compact, and allows the motor to be started without taking up 
suddenly the load of the whole of the line shaft, This floor is set 
apart chiefly for the heavier tools. The first floor of the new shop is 
furnished with two 3-ton overhead electric travellers, and for un- 
loading goods from vehicles in the street two electric jib cranes are 
provided, one to lift three tons and the other five tons. The motor 
for operating these cranes has a brake which comes into action 
automatically when the current is switched off, and is a necessary 
precaution when reversing the motion of the motor, The upper 
floors of the building are used chiefly for the storage of lighter 
tools and stocks, and the whole building is served by an electric 
lift for passengers and goods. In addition to these floors, there 
is a large basement, and the adjoining premises are utilised for 
storing iron and steel, of which Messrs, Buck and Hickman 
carry a stock of about 3000 tons. The electrical plant has been 
supplied by Messrs. Royce, of Manchester, and all the motors 
are of identical construction, This obviates the necessity of 
storing a variety of spare parts, and the interchangeability is a 
decided conyenience. The new buildings are light and lofty, 
and are evidence of the remarkable growth of the machine tool 
industry, 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 

On the pig iron market in Rheinland-Westphalia demand is 
strong and increasing ; consumption on home account is heavy, 
and exports, too, are expected to increase. A further satisfactory 
development in the semi-finished steel trade shows that the 
fnished iron business is in a very lively condition. Prices for 
semi-finished steel are not likely to meet with any change till after 
the Ist of April, 1906. A slight improvement can be noticed in 
the position of the scrap iron business, inquiry having increased of 
late; still, demand can be easily covered, as stocks are heavy. 
Both home and foreign inquiry in bars has remained brisk, and 
romises to continue active during the next few months. Whilea 
short time ago bars in steel were sold at M.107 p.t., and less, 
they now generally fetch M. 110 to M. 112-50 p.t. Consump- 
tion is strong in iron bare, too, and the United Bar Mills are 

enerally sold forward till end of the year. Prices were raised 

.4 p.t.; merchant bars costing M. 132 p.t., and rivet iron 
M. 139 p.t. A fair trade is done in hoops, and prices have met 
with a slight advance, Girdersare a trifle more quiet than before, 
while rails and railway material continue very animated. The 
State Railways consume strongly, and from abroad extensive orders 
have been received. Thus the Steel Convention obtained an 
order for 50,C00 tons from a North American railway company. 

Business and the general position are somewhat dull in the wire 
department ; a renewal of the Wire Convention was found to be 
impossible. Prices stiffen in the sheet trade, owing to a steady 
inquiry that comes in now ; makers, as a rule, do not care to 
accept orders at less than M, 120 p.t. Officially, sheets were 
raised M.7 p.t. Plenty of work has been secured in the heavy 
plate business, and quotations are moving slowly upwards. 

The inclination to buy is fairly strong on the Siegerland iron 
market; also in iron ore a healthy business is done, Manu- 
factured iron, too, sells freely, and the aumber of specifications 
received during the week is Ghee. Galvanised sheets are being 
offered at raised quotations now ; corrugated sheets and general 
structural iron show a falling off in demand, but the mills are 
nevertheless well occupied. The union for the sale of Siegerland 
pig iron has again been able to obtain an order for 10,000 t. 
spiegeleisen from America, at prices that are ruling, though not 
very satisfactory. 

“The semi-finished steel works have sold their make for the 
resent year, and some orders are reported to have been received 
already for the early part of 1906. Prices most likely will meet 
with an advance after Christmas, and during the second quarter 
of next year higher prices are sure to be paid, but at present no 
orders so far ahead are accepted, 

The total production of pig iron in Germany, including Luxem- 
burg, is statistically stated to have been, for September of present 

ear, 953,780 t., against 968,323 t. in August, 1905, and 833,578 t. 
in September, 1904. The decrease in output which is nearly 
15,000 t., falls to basic and Bessemer, production in all the other 
sorts of pig iron having increased. Output in the different sorts 
of pig iron was, for September of present year, as follows :—Foundry 
ig, 168,841 t., against 163,302 t. in the same month last year; 

emer, 34,634 t., against 23,175 t.; basic, 618,472 t., against 
523,012 t.; spiegeleisen, 65,185 t , against 53,412 t.; and forge pig, 
66,648 t., against 70,677 t. In Rheinland-Westphalia output in 
September decreased 8000 t., when compared with August. Luxem- 
an rag the Saar district, and Hanover show a falling off in 
production. 

A lively business is being done in the iron and steel industries 
of Silesia. Prices are firm, with a tendency upwards. The pig 
iron produced is readily consumed, and quotations are higher than 
before, iron ore being rather scarce, and advancing in price. At 
the rolling mills increasing activity is reported, and there was a 
vigorous business done in plates and sheets. For wire and wire 
nails demand has improv The Donnermarkshiitte, in Silesia, is 
reported to have blown in a third additional blast furnace. 

The condition of the Rhenish-Westphalian coal market is firm, 
demand being strong and increasing. 

Silesian coalowners are likewise doing an active trade, and if it 
was not for the continued and most disagreeable want of wegons, 
a very extensive export might be done. There is guing to be 
much life stirring in the coal trade during the next few weeks, and 
in coke also a sound business is doing, and prospects are fair. 

Pig iron is firm and animated on the Austro-Hungarian iron 
market, while manufactured iron has become more quiet ; girders, 
for instance, and bars, too, are in rather slow request. Heavy 
plates continue well inquired for, and sheets meet with good 
request, 

Prospects are fair in the Austro-Hungarian coal industry, and 
the present business in house coal, as well asin engine fuel, is 
strong, and fairly favourable as regards prices. 

Finished iron having met with an advance, the position of the 
Belgian iron market is less irregular than before. Girders and 
merchant iron have advanced rather strongly. 

The consumption in coal in Belgium is so heavy that the pits can 
hardly > fated their customers, and advances in price are generally 
expected, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr, HERBERT CHATLEY, Inter. B.Sc., assistant in the borough 
engineer’s department at Fulham, has been appointed lecturer 
in civil engineering at the Portsmouth Municipa] Technical 
Institute, 

Mr. Henry Davey, M., Inst. C.E, M.I. Mech. E., &c., informs 
us that the lease of his offices in Princes-street having expired, he 
has, moved to Parli hambers, Great Smith-street, West- 
minster, S.W. 

_Mr. Joun Rog, of 21, Market-place, Derby, informs us that heis 
giving up business on his own account, having accepted a position 
with Mr. Henry C. Bush, iron, steel, and mineral merchant, the 
Strand, Derby, where he will have charge of that gentleman’s bar, 
iron, and steel department. 

Tue Governing Body of the Battersea Polytechnic has appointed 
Mr. E, G, Tottle, M. Inst. M.E., to the post of superintendent of 
the drawing-office and workshops in the Department of Mechanical 
Engineering in the Battersea Polytechnic. Mr. Tottle is at present 
on the teaching staff of the Chiswick Polytechnic and the Welcome 
Institute, Deptford. 

WE are informed by the British Electric Plant Company, 
Limited, of Alloa, N.B., that Mr. Wilfrid L. Spence, until lately 
the managing director of this firm, has now severed his connection 
with the company. The directors have, however, secured the 
services of Mr. R. H. Willis, who for many years held controlling 
positions in the electrical department of Messrs. Mather and 
Platt, Limited, Manchester, who will now undertake the general 
management of the business, 














ConTracts.—Messrs, Ed. Bennis and Co., of Bolton, have 
received orders for four Bennis stokers for the Hever Castle power 
station, and three for the Midland Electric Corporation, Wolver- 
hampton, &c.—Messrs. J. E, Hopkinson and Co., Limited, of 121, 
Cromer-street, W.C., have just received from Messrs, Ed. Surcouf 
and Co. of Billancourt, France, intimation of their decision to 
adopt the Hopkinson patented solid tire for the Renard automobile 
trains, of which they are the manufacturers, and one of these 
fitted with their tires will form an exhibit in the forthcoming 
Paris motor show.—Messrs, Mackay Brothers, Alloa, have received 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, MI. Mech. £ 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without drawings. 

Copies of Specifications may be obtaaned at the Patent-Offce Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the end of 
the abridgment is the date of the advertisement of the t of the complet 
specification. 

Any person may on any of the grounds mentioned in the Acts, within two 
months of the date given at the end of the » give notice at the 
Patent-Office of opposition to the grant ofa Patent. 


STEAM ENGINES AND BOILERS. 


548. January llth, 1905.—IMPROVEMENTS IN WATER-TUBE 
Borers, Henry Cruse, Blackley, Manchester. 

This invention consists in combining with a water-tube boiler in 
an improved manner a controllable steam superheater. There are 
three figures. Fig. 1 is a sectional elevation. The main portion 
of the boiler is constructed of three drums, two top or steam and 
water drums ah, and one bottom or waterdrumc, These are set 
at right angles to the furnace and to the length of the boiler, Each 
top druma + is connected to the bottom drum ¢ by a bank of 
several rows of heating tubes ¢ situate in the path of the heating 
gases from the furnace f, and by large bore downcomer pipes g at 
each end, or at one end only, of each drum and outside the heating 
chamber. The two top drums ab contain each a steam and a water 
space, and carry above them by means of connecting blocks / or 
equivalents two steam drums or domesi. The essential feature of 












connected together by a screwed rod g. In this manner the _— 
can be adjusted in relation to one angther and the weight of the 
valve can be reduced considerably.— October 4th, 1905, 


STEAM TURBINES. 


10,556. May 20th, 1905.—Srzam Turbines, Henry Davey, 3, 
Princes-street, Westminster, S W. 

This invention consists of a wheel, drum, or dise provided with 
bars or projections and made to revolve in a circular casing by the 
impact of the steam on the bars or projections. The steam enters 
the casing or wheel at the circumference at a tangent, and is dis- 
charged at the centre. The steam so entering the casing or wheel 
whirls around.at a greater velocity than that of the wheel, and in 
so doing impinges on the bars or projections, thus tending to drive 
round the wheel. The bars or projections are ed in con- 
centric circles and are numerous, so that the wheel receives 
numerous impulses from the steam before the steam reaches the 
place of exit. The steam, because of its great velocity, tends to 
occupy the outer part of the wheel or casing, and reaches the 
ceutre or place of exit after having impinged a great number of 
times upon the projections, and thus having lost some of its energy. 
There are four figures, Fig. 1 isa section, A A! A! are drums 


N° 10,556. 





the superheater is that the outer steam superheating tubes or loops 
é contain internal water circulating and heating tubes or loops /. 
The superheater is made up of several semi-ind dent el ts 



































or sections interconnected by means of collector pipes fore and aft, 
each section being of one or more loops or bends. It is placed 
between the two top drums a / in such a manner that the inlet or 
saturated steam collector n, which is outside the heating chamber, 
is connected to the two steam domes above the boiler drums a J, 
and the outlet or superheated steam collector 0, which is also 
outside the heating chamber, is connected to the pipe to the main 
range, i.¢., the pipe leading the steam to its working destination. 
The internal or water system of pipes / in the superheater is con- 
nected to both the top drum fore and aft by means of inlet and 
outlet blocks or pipes p, each element being directly and separately 
connected to each drum, and consisting of water pi / inside 
steam pipes £, The loops hang inside the heating chamber between 
the tube banks e, and thus the superheating space forms a pro- 
longation of the boiler steam space into the heating chamber, while 
the internal water pipes / of the superheater serve as connections 
between and as means for circulating the water between the two 
drums a }, thus adding to the heating surface and increasing the 
evaporating power of the boiler of which they forma part. Behind 
the two top drums a 2 and outside the heating chamber is placed a 
feed-water heater and purifier of any suitable type. This is con- 
nected to both the steam and the water spaces of the back top 
drum b by pipes s and ¢ respectively, and the heated feed-water, or 
some portion of it, from this drum may be supplied by pipes and 
bends direct to one of the water collectors.— October 4th, 1905. 


15,379. July 26th, 1905.—IMPROVEMENTS IN AND RELATING TO 
FLUID DISTRIBUTION VALVES, Waldemar Harbinger, Black- 
wall Ironworks, Biackwal], London. 

This invention has for its object to provide a valve which is 

simple and efficient in use, and in which that portion of the ports 

to be filled and exhausted during the passage of fluid to and from 


N° 15,379. 
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the cylinder are of very small capacity. There are four figures. 
Fig. 1 is a sectional elevation of a cylinder with this distribution 
valve. The wall a of the cylinder is provided with ports d ; ¢ is 
the valve piston, provided with admission ports d and exhaust 
ports e; f is the steam chest, The piston is reciprocated, and 
timed to open and close the admission and exhaust as required. 
When the steam is cut off by the valve, live steam is shut up in 
the ports d and becomes available for use as soon as the ports are 
in the position to re-admit the steam, and consequently they are 
not filled and exhausted with each stroke of the piston. The 
exhaust ports are similarly closed to the admission of steam close 





an order from London owners for a steamer to carry 2200 tons 
deadweight, 





to the cylinder, The valve piston is formed in two parts, and 
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or wheels secured on the shaft B. CCC" are the turbine casings 
in which the drums or wheels A A! A! revolve ; the clearances at 
the side and periphery may be made as smallas possible. Between 
the dises or walls of the drums or wheels are placed numerous 
bars or projections as at D. Steam is admitted to each drum at 
the periphery through the nozzle E, and is discharged at the centre 
through the openings F F1F", Three drums or wheels in series 
are shown. Steam is admitted to the drum or wheel A ata 
tangent through the pipe H, and through one of two nozzles. A 
whirling motion is thus imparted tothe steam, the velocity of he 
steam being greater than that of the turbine drum or wheel; the 
wheel js made to revolve by striking the numerous bars or projec- 
tions as at D. Asa continuous stream of steam is admitted to the 
turbine through the nozzle E, the steam whirling around in the 
turbine drum gradually finds its way to the central outlet at F, 
from thence it passes through the pipes or passages J and K and 
the nozzles E to the next drum or wheel A', when a similar opera- 
tion takes place. The steam having done its work in the second 
drum or wheel A!, passes through the outlet F!, the pipes or 
passages L and M and forward through a nozzle similar to E, to 
the drum or wheel Al), and finally into the atmosphere or con- 
denser through the certral outlet F and the discharge branch N, 
October 4th, 1905, 


PUMPS. 


3883. February 24th, 1905.—IMPROVEMENTS IN Pumps, James 
Corbett and Fraser B. Kilpatrick, 15, East Vermont-street, 
Kinning Park, Lanarkshire. 

This invention, which relates to — for pumping liquids, 
has for its object to improve particularly the construction and 
action of the suction valve or valves, especially in high-speed 
pumps, and thereby ensure the instantaneous and positive opening 
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and closing of the suction valve or valves at the beginning and end 
respectively of the suction stroke of the plunger, in order to 
adapt such pumps for being driven direct by a high-speed steam 
engine, gas or petrol engine, or electro motor, whilst retaining 
their efficiency. There is one figure, a sectional elevation. The 
pump casing a has suction chamber ¢ provided with an inlet x, a 
delivery chamberc provided with a discharge outlet y, and the 
pump chamber d, in which the pump plunger e reciprocates, in 
order to draw and discharge the | quid in the usual manner. Air 
chambers / and g are provided respectively, forming a part of or in 
communication with suction and delivery chambers } and c, which 
renders the pump noiseless in action and provides a steady flow of 
liquid from the delivery chamber c. A delivery valve / 1s placed 
between the pump plunger chamber d and the delivery chamber c, 
and a suction valve i between the suction chamber 6 and the 








plunger chamber d, this valve i being opened and kept open 
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during the suction stroke by aspring j. The provision of a spring 
for the purpose of keeping the suction valve i open ensures the 
immediate lift of this valve to permit of the entrance to the 
plunger chamber d of the liquid on the commencement of the 
suction stroke. Upon the stem of the suction valve i—which is 
otherwise of the ordinary type—is a piston / within a cylinder /, 
which has at its other end a piston m arranged to be kept normally 
in a shown by the action of a spring x. This piston m 
is act n by a tappet o, fitted in the plunger e, when the plunger 
approaches the end of its suction stroke, in order to close the 
suction valve at that moment, the discharge stroke of the plunger e 
thereafter acting to keep the suction valve closed during the 
period of discharge.— October 4th, 1905. 


CONDENSING APPARATUS. 


8454. April 20th, 1905.—IMPROVEMENTS RELATING TO CONDENSING 
AND LIKE APPARATUS, La Societ? Anonyme Westinghouse, 45, 
Rue de lArcade, Paris, and Maurice Leblanc, Villa Mont- 
morency, Auteuil Paris.—Date under International Convention, 
December 2nd, 1904. 

In condensing apparatus where it is desired that the apparatus 
should be of great power, it may be difficult or incon- 
venient to cause the condensing water to enter at the centre 
of the reversed turbine, especially when this is to revolve 
at a high speed, and the object of this invention is to 
maintain the efficiency, whilst simplifying the construction. It 
consists in the substitution for the centrally-placed nozzle or 
nozzles supplying the turbine of a nozzle arranged to cause the 
water to impinge tangentially upon the rotary member of the 
turbine. There are three figures. Fig. 2 is a vertical section of a 
condensing apparatus. The vapour to be condensed enters a 
chamber | of the injector at 2, and the condensation water enters 
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at 3. The chamber 1 at its upper part is dimensioned so as to 
permit the vapour to enter at a slow speed, and gradually con- 
tracts towards its lower end. The water, after leaving the pipe 3, 
flows through a rotary distributor 4, which it rotates in such a 
manner that the issuing jets produced flow successively over all 
the parts of the receiver 1. The products of condensation are 
delivered into the reversely-driven turbine wheel at 5, and leave it 
at 6 immediately in advance of the inlet of the converging and 
diverging nozzle 7; 8 is a passage which communicates freely with 
the chamber in which the reversed turbine operates, and which is 
itself placed in communication with the upper part of the receiver 1 
by a conduit 9. The water flows with great speed through the con- 
densing chamber, and cannot remain there, and it has not time to 
part with the air which it contains in solution. The chamber 1 
and nozzle 7 need not necessarily be circular in cross section. 
They may be constructed of a form which has its largest cross- 
sectional diameter in a direction parallel with the axis of the 
wheel, so that a condenser of large capacity can be obtained with- 
out increasing the diameter of the cates —Oae 4th, 1905, 


STEAM TRAPS. 


16,439. August 12th, 1905.—IMPROVEMENTS IN STEAM TRAPS, 
William Geipel, 72a, St. Thomas-street, Southwark. 

In the working of steam traps there is often an imperfect closing 
of the valve, due to the fact that the outer end of the valve 
spindle moves laterally, to asmall extent, on the hand lever when 
the trap —_ or closes, and that the pressure and friction between 
the spindle and lever prevent the spindle and valve properly 
returning to their — central positions, relatively to the valve 
seat, when the trap , with the result that instead of being 
subjected to axial pressure only, the spindle is also subjected 
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to a more or less lateral pressure, that tends to tilt the valve and 
prevent it bearing evenly upon its seat with uniform pressure all 
round the same. An object of this invention is to overcome this 
disadvantage. There are four figures. Fig. 2 is a sectional eleva- 
tion, showing the improved construction of steam trap. The full 
lines show the position of the parts when the trap is closed, and 
the dotted lines the position when the trap is open, the extent of 
the opening movement of the trap being in each case exaggerated 
in order to render the action more distinct. a is the valve case 
fixed to the free ends of the inlet and outlet expansion tubes } 
and c, the other ends of which are rigidly fixed to the frame d of 
the trap, the valve case a being arranged vertically with the axis 
of the water-discharge valve ¢ and its spindle /, also vertical and 
at right angles, or practically so, to the centre line x x between 
the two tubes / c, to the length of the trap frame d, and to the 
face of the arm g of the spring-controlled hand lever gh. By 
suitably inclining the valve ¢ and spindle f to the centre line z x 
between the expansion tubes > and c, and to the length of the 
trap frame d, and suitably inclining the arm g of the spring-con- 
trolled hand lever g h, so that the inclined valve spindie will 
normally abut against the face of the arm ina direction at right 
angles thereto, the outer end of the valve spindle can be caused 
to bear on the lever armg ata point such that there will be no 
motion, or practically no motion, between the two when the trap 
opens and closes, Consequently, when the trap closes, there will 





be no tilting action on the valve e, which will therefore be caused 
to bear evenly all round upon its seat iin the valve case a, and 
close the water-discharge opening & effectively.—October 4th, 1905. 


RAILWAYS AND TRAMWAYS. 


1305. January 23rd, 1905.—IMPROVEMENTS IN AUTOMATIC CouP- 
LINGS FOR Ratiway Cars, Anders A. Rosengren, 86, Sidra 
Firstadgatan. Malmi,, Sweden. 

This invention relates to the type of coupling that has a coupling 
hook laterally movable and adjustable by means of a lever which 
is attached to the car and capable of being moved from the sides 
of the car. There are five figures. Fig. 2 shows the coupling in 
plan, as applied to the ends of two cars. The coupling hook, 
which, in its working position, can turn about a vertical pin 1, 
consists of two parts 2 and 3, of which the one 2 is the hook itself, 
while the other part 3, which lies between the part 2 and the end 
of the draw bar 4, is fork-shaped and embraces the end just 
mentioned, through which and the prongs of the fork the pin l 

es. The hook part 2 is pivotally attached to the hook part 3 
yy means of a horizontal pin 5, which arrangement permits the 
two hook parts 2, which are in engagement with each other, to 
adjust themselves in the manner required by the elevation or 
depression of the frames of the cars, when these latter are in 
motion, or when being loaded or unloaded, so that the parts 
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Fig.2, 


mentioned will not wrench against each other. The hook part 2 is 
provided with two projections or lugs 6 directed towards the car. 
Between the lugs and the hook part 3 there is a projection, and 
between this projection and each of the lugs there is placed a spring 
These springs tend to keep the hook part 2 in its middle position. 
The rotatable part 9, whose screw-threaded ends are screwed into 
cocubapeniinnd tanmehed openings in blocks or cylinders 10, are 
firmly attached to those ends of the draw bar which are turned 
towards the part 9. On the part 9 is feathered a worm wheel 11 
in which engages an endless screw 12 attached to a screw 13 
journalled in the frame of the car and extending in the transverse 
direction of the same. To the ends of the shaft projecting beyond 
the longitudinal beams of the car frame, hand wheels 14 are 
attached. When one of these hand wheels is turned in the one 
direction the ends of the draw bar part 9 are screwed into the 
cylinders 10, and in consequence the corresponding coupling hook 
is drawn inwards towards the buffer beam and is brought into a 
complete engagement with the other coupling hook. The draw 
bar part 9 is movable through the worm wheel ll, this being 
necessary on account of the longitudinal movement of the draw 
bar which takes place, for example, in putting a train in motion. 
When the coupling hook is in its working position a cam engages 
in a groove on the underside of the hook part 3. @ groove can 
be made in the part 3 itself, or formed of a bent plate attached to 
the underside. The cam is so attached to an arm situated under 
the coupling hook and projecting from the end of the car, that it 
can turn about a vertical axis. By this device the coupling hook 
and the arm are united to each otherin such a way that the former 
must take part in the swinging movement of the latter towards the 
sides of the car, at the same time that the hook can freely move 
forward in the longitudinal direction of the car. The arm 18 is 
pivotally attached to the frame of the car or to the buffer beam by 
means of a vertical pin 18*, and has a prolongation 20 stretching 
under the bottom of the car, this prolongation, together with the 
arm, forming a two-armed lever. Two spiral spriags 28 rest with 
their interior ends against the inner arm 20 of the lever 20. The 
ends of these springs—which, when so desired, tend by means of 
the lever 20 to keep the coupling hook in its working position, é.e., 
in such a position that it can become and remain engaged with 
the corresponding coupling hook of another car—are acted upon 
by parts which form the sides of the car can be adjusted in the 
transverse direction of the car.—October 4th, 1905. 


DYNAMO-ELECTRIC MACHINES. 


21,902. October 11th, 1904.—IMPROVEMENTS IN AND RELATING TO 
DYNAMO-ELECTRIC MACHINES, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London, and Reginald 
C. Clinker, 235, Clifton-road, Rugby. 

This invention relates to that class of dynamo-electric machines 
known as series boosters or regulators, employed for regulating 
the potential on electric distribution systems. As usually 
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arranged, such machines have a field winding of low resistance, 
which is placed in series with the armature, the whole being 
inserted into the circuit the pressure of which is to be controlled, 
so that when an increase of the current flowing in the circuit 
takes place the strength of the magnetic field flux is increased, 
thereby proportionately increasing the voltage added to the circuit 
by the revolving armature, and, conversely, when the current 
diminishes the voltage supplied by the booster is correspondingly 
diminished, The object of this invention is to reduce the sluggish- 
ness of the usual construction and to cause the flux of the machine 


more quickly to respond to a change of current. It is particularly 
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applicable to the case where a shunt of low resistance is 
in parallel with the field winding. There is one figure, A ¢ rans 
former is provided having a core A, the air gaps B in which are 
sufficient to prevent the core from remaining magnetised to an 
extent when the magnetising force is removed. The prinees 
winding C of this transformer is connected in series with the field 
coils D of the machine to be regulated, while the secondary wind. 
ing E is connected in shunt to the field coils. The number of 
turns in the winding of this transformer are so arranged that a 
sudden increase of the current in the main circuit F is supple- 
mented in the field winding D by a transient induced current from 
the-transformer secondary E, which assists in quickly magnetisin 
the machine. Similarly, a decrease of current in the main citouft 
causes a transient opposing current to flow from the secondary 
through the field i which assists in reducing the magnetic 
flux of the machine. When the main current is steady the 
secondary circuit E acts as a simple shunt to the field winding [) 
and the compounding of the machine may be varied, if desired by 
varying the resistance of this circuit.—October 4th, 1905. 
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SELECTED AMERICAN PATENTS, 
From the United States Patent-office Oficial Gasette, 


800,289. Heater ror Steam Borers, H. FE. Gardner, Alden. 
bridge, La.—Hiled February 24th, 1905. 
A hollow back arch is provided and fitted with pipes and screw 


joints, which are readily disconnected. The bottom of the arch 
is curved, and the arch can be turned back on it, so as to give free 
access to the boiler flues. There are four claims, 


800,712. Incor Srriprer, J. J. Blount, Donora, Pa., assigior to 
Whiting Foundry Equipment Company, Harvey, Ill., a Corpora- 

tion of Ilinois,—- Filed February 27th, 1904. 
Two stirrups take hold of the ingot mould, The ram is hollow 
and has in it a piston, to the rod of which is hooked the crane 




















chain. When the lift takes place water is forced by the rising of 
the inner piston into the space under the ram, which then pushes 
the ingot down, while the mould is raised by the pull on the 
stirrups. There are ten claims. 


800,753. SAND-MOULDING MacuineE, E. Mistelski and T, Mistelski, 
Alliance, Ohio.—Filed August 3rd, 1904. 

According to this invention, a number of loose tampers fitted 

with springs act on the sand in the mould. Hydraulic cylinders 
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and pistons cause the frame carrying the tampers to reciproca‘e 
up and down. Means are provided for tapping the mould to shake 
the sand, There are six claims, 
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IRRIGATION ENGINEERING, 
Sir Hanpusy Brown, K.C.M.G., late Ins r-General of 
Irrigation in Lower Egypt, and formerly in Upper Egypt. 
No, 1V.* 

In the preceding articles the periods of design and 
construction of the works of a canal scheme have been 
under consideration. We will now assume our canals 
in working order with their regulating works, and our 
drains ready to do their part. We have next to consider 
what should be our guiding principles and our method of 
carrying them out, so as to derive the greatest benefit 
from the finished work. 

Opinions have differed as to the respective merits of 
lift and free-flow irrigation. The latter has been charged 
with damaging land by saturation and infiltration, and of 
bringing the salts in the soil to the surface; and, there- 
fore, lift irrigation, which does none of these things, has 
been held by some to be the healthy system. There is 
much evidence to support the accusation against free- 
flow. On the other hand, there is evidence to show that 
the evils. are not the necessary accompaniment of free- 
flow. For there exist tracts of country which are so 
irrigated without any bad results, but, on the contrary, 
with greater economy of money and labour than attends 
irrigation by lift. It has been realised that the presence 
or absence of efficient drainage determines whether free- 
flow shall be a healthy system or the reverse; and 
it now. seems to be recognised that the ideal system 
of irrigation is to have free-flow at all seasons 
and efficient drainage. - But free-flow at all seasons must 
not be understood to mean that the canals should run 
continuously at the high levels that admit of free-flow. 
The ideal system is far otherwise. The free-flow levels 
in branch canals should only be maintained for the period 
that is necessary for watering the crops along the branch, 
and the canal level should be kept low at other times. 
For instance, in summer the free-flow levels might be 
maintained for six days, and the low levels for twelve, 
all the crops on the branch receiving a watering during 
the high-level period. Such an arrangement would 
provide for one watering every eighteen days. Again, in 
flood, a week’s high level might alternate with a week’s 
low level. By such a system of alternate periods of full 
and low supply, the water in the soil adjacent to the 
canals is kept moving, and the soil is prevented from 
becoming sour. The canals themselves also act as drains 
to those lands alongside them which have imbibed too 
liberally during the high-level period. 

There is another consideration that must not be lost 
sight of. During the floods of certain rivers the water 
carries along with it rich fertilising matter, brought down 
from the hills where the rains which cause the floods 
fall. It is most desirable to secure on the fields as much 
of this silt as possible. Therefore, during flood, the 
canals should be run with liberal supplies, and at such 
levels that the water can be readily made use of. But 
there must be limits to this liberality, or else the drains 
will either have to be made extravagantly large, or they 
will be called upon to do more work than they can 
efficiently perform. The alternation of weeks of high 
level and of reduced supply—not necessarily low supply 
—seems.to afford the most convenient compromise that 
gives the advantage of a sufficiently liberal supply without 
the detracting accompaniment of bad drainage. 

There is another guiding principle in irrigation, which 
might perhaps have been cited first as being essentially 
a general principle. It is this—that the maximum 
amount of work must be got out of the water, or, in other 
words, it must be made to irrigate the largest area pos- 
sible, and the water must be distributed with even-handed 
justice to all who have a right to it. This double obliga- 
tion—which assumes that the demand exceeds the supply 
—is best met by distributing the water according to a 
well-considered programme of rotations, or irrigation by 
turns, drawn up and published for the information of 
those concerned some time before it is to be brought into 
force. That the programme may be adapted to the 
amount of the water supply that will be available in 
summer, it is necessary to estimate the probabilities as 
regards its amount with the aid of the discharge records 
of previous years. In doing this one should adopt the 
attitude of a pessimist, so that the programme may be 
drawn up to suit the worst conditions that the statistics 
show to be possible, and one can then safely be an 
optimist as regards the prospect'o the crops depending 
on the working of the programme. In Egypt the outlook 
in the spring of 1900 was as bad as it could be, and the 
engineers of the Irrigation Department, realising this to 
the full, drew up their programmes accordingly. Later 
on, when there arose, on one hand, an outcry that 
the pecgramnes were tco severe on the crops, and, on 
another, a wail of prophecy that the cotton crop could 
not be saved, the irrigation men stuck steadfastly to their 
programmes and never lost confidence in their plans. 
“They succeeded in saving a magnificent crop of cotton,” 
as the official report of the Under-Secretary for Public 
Works records. 

As Egypt’s lean and ill-favoured. kine began to come up 
out of the river in the low flood of 1899, and have come 
up yearly since till the full seven is complete with this 
year’s poor flood, the Irrigation Department has had of 
late years a succession of short supplies to deal with. It 
has, therefore, gained much experience in the business of 
distributing water and getting the highest duty out of it. 
The conclusions arrived at, as the result of such 
experience, are therefore worth noting, as the principles 
can be applied in any country, though the details of the 
arrangements would naturally have to be modified to suit 
other conditions of climate and crops. . Egypt borrowed 
the idea of irrigation by rotation from India, where 
“Tatils” is the name by which the system is known. 
The same practice has been adopted in Java, and 
probably elsewhere. In Egypt it has been found most 
convenient, for the purpose of applying this method, to 
divide up each separate canal system—main canal and 
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its branches—into three sections or groups, which we will 
call A, Band C. It has been ascertained by observation 
that the summer crops do well with one watering every 
eighteen days. Each section is in its turn given water 
for six days, and is prevented from taking it for twelve. 
For such a programme to work, it is necessary that the 


relation between the cropped area and the available | E 


discharge be such that the supply of water is sufficient for 
irrigating the whole area within the period of eighteen 
days. If the supply is insufficient, then, as the crop area 
cannot be diminished, more time will be taken to com- 
plete one turn of irrigation. If it takes twenty-one days, 
one day’s general stoppage is inserted between the work- 
ing periods of each section; if it takes twenty-four days, 
two days’ general stoppage is inserted. The basis on 
which the programmes are made out is accordingly as 
follows: — 

One | One | One 
water- water- | water- 
ing in | ing in | ing in 
\8dys, |2ldys. 24dys. 








Section A takes water 6 6 6 
bg pis 








Band C without water 


Genera] stoppage 


Section B takes water 6 6 |Aand Cwithout water 


General stoppage 
Section C takes water 6 6 |Aand Bwitbout water 


General stoppage 2 a 








Total period 








The general day’s stoppages provide for the filling of 
the channels whose turn to take water comes next, so 
that the water may reach the tail ends of the sections, 
which thus obtain as good a supply from the commence- 
ment of their six days’ period as the higher reaches. 
These stoppage days are also used to give water to those 
crops which have been badly supplied during their proper 
working period. The intermediate days of general stoppage 
provide a reserve which is utilised to prevent arrears 
accumulating to such an extent as to upset the published 
programmes and introduce confusion during the most 
critical period. 

In the summer of 1900 the period between waterings 
had to be extended to twenty-eight days. This neces- 
sitated a fresh sub-division of the systems into four 
sections instead of three. Each section worked six days, 
and there was one day’s general stoppage after each 
section’s period, making in all twenty-eight days. This 
was considered the extreme the crops would bear, so that, 
if the supply was insufficient to effect the watering of all 
the crops in twenty-eight days, the crop area in excess of 
what could be watered in the time had to be left to its 
fate, as a preferable alternative to endangering the whole 
area of cultivation. 

By means of the severe rotations adopted in 1900, and 
of other measures, the summer duty of water for the 
cotton crop was raised by one-third; one cubic metre 
discharge per second being made to do the irrigation of 
nearly 4000 acres, instead of the normal area of 3000 
acres. 

ltis of great importance to abide by the rotation pro- 
gramme, once it has been published. Alterations unsettle 
the farmers, and they do not know what to expect. 

It was stated in Article II. of this series that when the 
period of distribution is discussed it would be explained 
how the summer discharge is controlled so that it may 
flow in channels adapted to a much larger supply without 
an inconveniently low water surface. As the previous 
examples have been drawn from Egypt, it will be prefer- 
able to illustrate this point also in the same way. The 
principle of running the canals at high and low levels 
alternately at all seasons is carried out in Egypt by the 
application of the three-section rotation programme in 
summer, for the sake of economical and equal distribution, 
and in flood by the adoption of a two-section arrangement, 
according to which half of the canals run full supply and 
half of them reduced supply for alternate weeks. In 
summer the total discharge required is 30 cubic metres a 
day per acre of crop, the crop area being 40 per cent. of 
the area commanded, or gross area. In flood the. total 
discharge required is 25 cubic metres a day per acre of crop, 
the crop area being 100 per cent. of the area commanded. 
The calculation that follows is theoretical, and the figures 
are not exactly those which a recent official note on the 
design of canal sections gives ; but actual practice roughly 
agrees with the method of reconciliation between summer 
and flood conditions, as will now be shown to be possible. 
Supposing a system to consist of six canals commanding 
equal areas, the summer programme would group these 
into three sections of two canals each, and the flood pro- 
gramme into two sections of three canals each. During 
summer rotation, the discharge is concentrated in two 
canals, and during flood in three. The summer discharge 
of 30 cubic metres a day per acre of 40 per cent. of the area 
is equivalent to an allowance of 12 over the whole area 
commanded. When this is concentrated into a third 
of the canals, the discharge is trebled and becomes 36. 
Similarly, in the case of the flood season, if the discharge 
of 25 cubic metres a day per acre of area commanded is 
concentrated into half the canals, the discharge in them 
becomes 50... If then, the canals are designed to 
carry the summer discharge of 36 cubic metres only, they 
will not be able tocarry more than that amount of the flood 
discharge, leaving the balance of 14 cubic metres to run 
in the other half flood-section of three canals during their 
period of low supply. If, during fiood, more than the 
allowance of 25 cubic metres a day per acre commanded 
is required to provide for flood washings of salted lands, 
there is, under this arrangement, a reserve of discharging 








oy available to carry the extra allowance. Practi- 

ly, during flood, the canals would run alternate weeks 

at full and half supply; and, during summer, at full 

supply for six days or a week, and be shut down entirely 

for twelve days or a fortnight. And this may be said, 

in a general way, to be the present practice in Lower 
t 


SyPt. 

‘I'he problem of economical distribution of water is 
made more difficult wherever rice cultivation has 
fo be taken into account. Rice is not liable to 
suffer from being overwatered in the way that cotton and 
other summer crops are. Consequently the rice grower 
has no inducement to be economical with the water 
supply, and will use as much water as he can get, short 
of drowning the crop. In addition to this, rice cannot 
exist with such long intervals between waterings as those 
allowed in the case of cotton. If deprived of water for 
more than five or six days, the rice plant, at any rate 
while young, is liable to suffer. Therefore, for canals 
from which rice is irrigated, a two-section arrangement is 
adopted, each section working for four days and stopping 
for five. The day when neither section works comes 
after the working of the upper section, and is utilised for 
filling the channels of the lower section before water is 
drawn off from them. As the rice full period of rotation 
of nine days is half of the cotton period of eighteen days, 
a cultivator may, if he likes, raise cotton, or rice, or both. 
Supposing he has an area of 200 acres to put under crop, 
he can sow it all with rice, and irrigate it once every 
nine days; orhe can plant it all with cotton, and irrigate 
100 acres during one turn and the other hundred during 
the next, so that one watering in eighteen days is given 
to it all. Or, again, he may put 100 acres under rice and 
100 under cotton. In this case he would irrigate all the 
rice and 50 acres of cotton during one period of nine 
days, and all the rice again, and the other 50 acres of cotton 
during the next nine-day period; so that, in every case, 
the rice would get a watering in nine days and the cotton 
in eighteen days. The cultivator is thus free to plant 
what, in his own judgment, is best for his interests under 
the conditions imposed by the programme of rotations 
enforced. 

In these articles nothing has been written about inland 
navigation, river training, flood banks and reclamation of 
land, further than to refer to them as matters with which 
theirrigation engineer may havetodeal. The importance 
of inland navigation will, it is hoped, not long hence 
receive practical recognition in England. It is too large 
a subject to discuss within the limits of these articles. 

The methods of river training depend so much on 
varying conditions, that general principles, applicable to 
all cases, have not yet been enunciated, other than that 
by some means the channel must be brought to an 
uniform cross-section, adapted to the river discharges, ‘so 
that there may be no silting or scouring; and it must be 
induced to form itself along the most favourable align- 
ment possible. For a certain class of river work the 
experience gained on the Mississippi will be found most 
valuable. But asso much of river training work depends 
for its success on the ingenuity displayed in details, and 
on the nature of materials to hand, the best thing to do, 
if one is entrusted with such work, is to study the reports 
of previous work carried out under conditions similar to 
those which prevail in the river to be operated on. The 
forms of spurs and groynes, for instance, vary according 
to the ideas of the engineer designing them while the 
material of which they are constructed varies according 
to the resources of the locality. In Egypt they are now 
made of limestone rubble, as the fittest to survive of all 
the materials experimented with. 

In the four largest canals in Egypt, which flow with 
considerable depth, it has been found necessary to protect 
the sides from erosion by pairs of opposing spurs placed 
at intervals of about 300 yards from pair to pair. These 
not only prevent the canal alignment from becoming 
irregular under the process by which a river becomes’ 
winding, but they also prevent the bed from shoaling.in 
consequence of erosion of the banks. Since these spurs 
were made there has been a most satisfactory diminution 
in the amount of silt deposit that has to be annually 
dredged from the canals. 

Concerning Nile banks, there is not much to be said. 
Provided they are kept in repair, they do not breach from 
weakness, but from being undermined by the cutting 
action of the river. To guard against this they should be 
set back some fifty yards or more from the river's edge, 
and any nearer advance upon them by the river be pre- 
vented by spurs and revetments to protect those points 
or lengths where cutting action is detected. Culverts for 
the irrigation of land behind the banks should, by pre- 
ference, be absolutely forbidden ; but if they are allowed, 
they should be built to such a design and in such a manner 
as not to constitute points of weakness in the bank. 

Finally, a few words about land reclamation. This, in 
some of its aspects, is more an agricultural than an 
irrigation question. In his paper on “Irrigation in the 
United States,” read at St. Louis before the International 
Engineering Congress of 1904, Mr. Elwood Mead remarks 
on the tendency to magnify the construction side of 
irrigation, and adds :—‘ While we may not give too much 
attention to problems connected with dam and canal 
building, we fail to give enough to those connected with 
the agricultural and economic side. . It is the work of the 
farmer which, after all, determines the value of irrigation 
properties. In irrigation, construction problems come 
first, agricultural and economic ones later, but they are 
the problems of enduring importance.” 

At the seaward margin of most deltas there are wide 
stretches of low-lying land, often salted; which are 
awaiting reclamation. The lands are so little above sea- 
level that free-flow drainage is impossible. Holland is 
a country of such lands. To reclaim them to cultiva- 
tion pumping stations must be set up for the drainage. 
The first operation consists in washing out the salt. This 
can be done to some extent by surface washings during 
the flood season, the water being allowed to flow freely 
over the surface. But, after surface washings have done 
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all they can, the pumps must be called in to help. If 
necessary, the area to be treated should be surrounded by 
banks to exclude all water except that which is wanted 
and which would be admitted under regulation through 
the head sluice of the canal serving the enclosed area. 
A drain along the inside of the enclosing bank, and drains all 
over the area, alternating with theirrigating channels, would 
lead all excess water to the pumping station and keep 
the saturation level low. The pumps would lift the water 
into a discharging channel outside the enclosure, which 
would carry it away. It is well to make provision, in the 
arrangements for the reclamation of these low lands, for 
periodical washings every third year or so, as their 
tendency is to return to their original salted condition, 
and it is therefore necessary to adopt effective measures 
to counteract the tendency. 

It remains now to give references to works where fuller 
information on the matters treated in these articles can 
be obtained. There are two books which may be safely 
called standard works on the irrigation of India and 
Egypt. In them the information about irrigation in those 
two countries has been collected in a convenient form for 
reference, and the conclusions reached by experience have 
been recorded and discussed with the authority of com- 
petence which both the authors have undoubtedly 
acquired as the result of their wide experience in irriga- 
tion matters, gained in positions of responsibility in India 
and Egypt respectively. 

“The Irrigation Works of India,” by Mr. R. B. Buckley, 
C.S.L., formerly chief engineer of the Indian Public Works 
Department, is not only splendidly got up and illustrated— 
containing altogether 174 maps, plates and diagrams, 
besides 40 photographs—but is a perfect mine of detailed 
information about most things that an irrigation officer 
should know. The same may be said of ““Egyptian Trriga- 
ation,” by Sir William Willcocks, K.C.M.G., which is the 
corresponding work on Egypt, and the book of reference for 
irrigation engineers in that country. If books are capable 
of making engineers, these two valuable works would do 
it for irrigation. At any rate, they make it possible for 
men, new to India or Egypt, to enter on their duties as 
irrigation engineers with an equipment of knowledge that 
will render it an easy matter to profit by their own 
experience and will guide them in the straight road to 
success. 








SIX-COUPLED EXPRESS ENGINES ON THE 
LONDON & NORTH-WESTERN RAILWAY. 
By CHARLES Rovs-MaRTEN. 


In Tue Enctyeer of October 6th there appeared an 
illustration of the newest type of locomotive designed 
and built for heavy express duty on the London and North- 
Western Railway by the present able chief mechanical 
engineer, Mr. George Whale. This type is so far the 
‘last word” in the long-standing problem which, for so 
many years, has troubled the locomotive department of 
the London and North-Western Railway, viz., the efficient 
and punctual working of the heavy express services over that 
length of the line which extends from Crewe to Carlisle, 
a distance of 141 miles. Although, in view of the practice 
of running the best expresses without a stop between 
those two points, I have stated the length of the trouble- 
some stage at 141 miles, its real difficulties are confined 
within far narrower limits. The true “ pull” is the Shap 
incline, which rises northward at 1 in 75 for nearly 4} 
miles continuously. None of the other banks on the 
down run, and none at all on those of the up run, can be 
characterised as exceptionally steep. The worst is that 
which rises for 13 miles continously from a point near Miln- 
thorpe to Grayrigg at the successive rates of 1 in 173, 193, 
440, 109, 182, 105, 100, 120, 1°3, and 106, the average ascent 
being approximately 1 in 130. In the next six miles the 
descent is at 1 in 200 and 1 in 177, the rest being virtually 
level to Tebay, where 14 mile of rise at 1 in 147 leads to 
the Shap bank proper, which, as I have already stated, is 
at 1 in 75 for nearly 44 miles. There are three short 
“ pinches ” on the down journey, viz., that by which the 
bridge over the Ship Canal is approached, another at 1 in 
120 to Coppull, and three miles at 1 in 131 immediately 
after Carnforth. This last is separated by 3} miles of 
easy descent from the Grayrigg bank proper, which begins 
just before Milnthorpe. 

The up-journey from Carlisle to Crewe, though dis- 
tinctly arduous, is considerably easier than the down. 
On leaving Carlisle the engine has at once to face an 
unbroken climb of 12 miles, the first five being at 1 in 
130 to 1 in 140 past Wreay. Then come nine miles of 
level, slight descents, and moderate up-grades to a point 
two miles south of Penrith. A hard length of nine miles 
follows to Shap Station, all ascending unbrokenly at 1 in 
125, excepting half a mile at 1 in 150, and followed after 
three-quarters of a mile of level by another 1}.mile of 1 in 
125 and 1 in 100 rising to Shap Summit. Nothing else very 
serious is met with on the up journey. There is a mile 
of 1 in 95 up just after Lancaster, and after passing 
Preston a climb of several miles—a short distance at 1 
in 110—has to be made, while there is again the approach 
to the Ship Canal bridge. These, however, are but 
minor difficulties. If the Shap bank proper be excluded, 
there is nothing that could not be dealt with in the 
ordinary way. With that single but very formidable ex- 
ception there are no worse lengths than, say, the Caffiers 
bank of 8 miles at 1 in 125 continuously on the French 
Northern Railway between Calais and Boulogne, which 
is practically identical with the Clifton bank on the 
London and North-Western section under notice. Of 
course, there is a far greater length of these heavy grades 
on the Crewé—Carlisle section, but they are not un- 
marageable in the normal way, as is the Shap incline. 
Obviously the chief troublesomeness of the bank consists 
in its standing right in the midst of a long fast-timed 
run. The fairly easy first stage from Euston—that of 
158 miles to Crewe—has, it is true, about half a mile at 
1 in 70, but that comes immediately after the start, and 
could always be managed readily with the aid of a pusher 





out of Euston in case of need, although this plan—regu- 
larly in use some years back—is no longer adopted. 
But the Shap ascent, though it has at various times 
been thus facilitated, coming in as it does 104 miles 
after the start from Crewe, can only properly 
be so treated by a stop being made at Tebay 
to let a pusher come on, to be detached by slip 
coupling at the summit. This plan, however, has always 
appeared distasteful to the London and North-Western 
authorities, and so the problem has been prescribed of 
working the Crewe—Carlisle or Preston—Carlisle stage 
without employing a pilot engine for the whole distance 
of 141 miles or 90 miles respectively, mostly for the sake 
of one bank barely 4} miles long. 

Perhaps the earliest systematic attempt to solve this 
problem was that made by Mr. F. W. Webb thirty-one 
years ago. After seeing for himself the express work 
done in America with engines having ieeeeuniod wheels 
only 5ft. 2in. in diameter, Mr. Webb resolved to try how 
smaller driving wheels than 6ft. 6in. would answer on the 
London and North-Western. He, therefore, as I am in- 
formed, first took the leading side-rods off a six-coupled 
“DX” goods engine which had 5ft. 2in. driving wheels, 
with cylinders 17in. by 24in., and tried the engine thus 
converted from a six-coupled into a four-coupled on 
various express trains. It is stated that this engine did 
her work with ease, invariably keeping time, but that her 
wheels were deemed slightly too small for fast running. 
Therefore, in designing a new class of locomotive for 
heavy express service, Mr. Webb adopted 5ft. 6in. as the 
diameter of the coupled wheels with inside cylinders 17in. 
by 24in. This iahesel his original “Precursor” type, 
that name being given to the pioneer of the new class, 
No. 2145. Forty of these engines were built at Crewe, 
and for some years did excellent work on the Carlisle 
section. They possessed abundant speed capacity. I 
have known them materially exceed 70 miles an hour, 
while in hill-climbing and load-hauling they were remark- 
ably efficient and economical. But for some reason, 
never very clearly explained, they fell out of favour, and 
in the nineties all were converted into double-ended tank 
engines. 

By 1885, however, Mr. Webb’s three-cylinder com- 
pounds of the 6ft. wheel “ Dreadnought ” class had come 
on the scene, and these, together with the “ Precedent ” 
6ft. 6in. coupled non-compound class, did most of the 
principal work between Crewe and Carlisle. Each did it, 
as a rule, with general efficiency so long as the loads 
remained small and the booked speeds relatively low. 
But with the “race to Edinburgh” of 1888 came in 
large accelerations which, as usual, attracted increased 
traffic, and that meant augmented loads. Booked start- 
to-stop speeds of 51°7 miles an hour on the down 
journey, and 53 on the up over such a road involved, 
even with moderate loads, hard locomotive work. Three 
fresh developments of the three-cylinder compound 
system failed to produce an engine that could be relied 
upon for doing that work punctually. The “ Dread- 
nought” compounds, given 7ft. drivers instead of 6ft., 
became the “ Teutonics,” of which only ten were built. 
These, again, with larger boilers and a pair of trailing 
carrying wheels, formed the “Greater Britain” or 
2-2-2-2 class. And, lastly, these with 6ft. wheels instead 
of 7ft. became another 2-2-2-2 class, of which “ John 
Hick” was the first. Only ten were built of each of 
these last two classes. failed to work the Crewe— 
Carlisle section punctually with modern loads at modern 
speeds, unless with pilot assistance. Then came the 
four-cylinder compounds, Jubilee and her sisters, of 
which 40 were constructed. But just as the three- 
cylinder or 2-2-2-2 compounds failed to fulfil up-to-date 
requirements through their driving wheels being indepen- 
dent and their boilers too small, so did the four-cylinder 
compounds fail through not having separate cut-off for 
the high-pressure and low-pressure cylinders, while the 
boilers still remained too small. Next, forty more of the 
same type, but with larger boilers, were brought out—the 
“Alfred” class. Yet the problem of working that section 
without pilot-aid appeared no nearer of solution than ever. 
Some trials were made, I understand, with the “1400” 
or 4-6-0 class of four-cylinder compound express goods 
engines, which have six-coupled wheels 5ft. 2in. in 
diameter, but neither did this type prove to be the solu- 
tion of the puzzle. Some surprise has been expressed 
that Mr. Whale’s very fine and efficient new “ Precursor”’ 
class engines, the first of which came out nearly two years 
ago, were not employed on the Crewe—Carlisle section, 
where enhanced efficiency was so badly needed, instead 
of being kept to the Euston—Crewe stage. But I imagine 
the explanation to be that the most urgent necessity was 
felt to be the abolition or reduction of the wholesale and 
wasteful piloting which had gone on so long on the 
relatively easy Euston—Crewe section, where, as has been 
conclusively demonstrated by Mr. Whale’s “ Precursors,” 
the employment of an assisting engine, even on any of 
the fastest trains and heaviest lets of the present day, 
was absolutely a locomotive scandal, in view of the work 
done on other railways. And so it has been that hitherto 


‘abundant work has been found for the “ Precursors” 


between Euston and Crewe in the haulage of trains that 
hitherto had always been taken either by a Webb com- 
pound and a “Precedent” or by two “ Precedents.” 
There was less discredit in using pilots on the Crewe—- 
Carlisle section, with its long vias. 8 steeper than 1 in 200 
and its 4} miles of 1 in 75. Accordingly the new 
“ Precursors” were set to sweep away pilots from the 
easier stage, and this, in a very large degree, they have 
accomplished. It is only a question of their number 
being multiplied for this desideratum to be entirely 
attained. 

But for the Crewe—Carlisle section Mr. Whale realised 
that more drastic methods were imperative, and hence 
the genesis of nis “ Experiment ” class, the one now under 
notice. That section had continued to be worked by two 
engines per train, as is still the case where any type but 
the “ Experiment ” is employed. Sometimes a “Jubilee” 
compound and a “ Precedent” or “Samson ”—the latter 





poe | simply a “Precedent” with coupled wheels 6in, 
smaller—sometimes an “ Alfred” compound and one of 
the non-compound class ; occasionally as a pilot one of 
such widely contrasting types as a six-coupled goods 
engine, or a 7ft. 6in. single-wheeler was used, but Ba 8 
two engines when the train was even of moderate weight 
or speed. Even so, time was by no means invariably 
kept. It was this state of things that Mr. Whale set 
himself to correct by means of his “ Experiments.” 

Tt will be remembered that they are the only inside- 
cylindered six-coupled one ss engines in the kingdom, 
with the exception of Mr. J. F. M‘Intosh’s very fine “ 49” 
and “55” classes on the Caledonian Railway. Like those 
Caledonian engines, the ‘“ Experiments” toc drive the 
leading pair of coupled wheels. But the “ Experiments ” 
differ from all other locomotives of the now fairly 
numerous six-coupled class in Britain, in having coupled 
wheels 6ft. 3in. in diameter, with new tires, as compared 
with the North-Eastern’s 6ft. lin. and 6ft. 8in., the Great 
Western’s 6ft. 8in., the Great Central’s 6ft. lin. and 
6ft. 9in., the Glasgow and South-Western’s 6ft. 6in., and 
the Caledoniaun’s 5ft. and 6ft. 6in. diameters. With 19in. 
cylinders and a 26in. piston stroke, this represents a 
nominal tractive force of 125 lb. for every pound of 
effective steam pressure in the cylinders. ith a total 
adhesion weight of 46} tons this tractive force can as a rule 
be practically utilised for purposes of traction. This obvi- 
mel. gives a locomotive of large haulage and climbing 
powers, and apparently the only question that would 
remain open is that of speed. There has always been 
some hesitancy on the part of our locomotive engineers 
in admitting the speed Seay ag of six-coupled engines, 
and this, notwithstanding the notorious fact that six- 
coupled goods engines with absolutely rigid wheel bases 
have long been largely employed, especially on the 
London and North-Western, in running fast trains. Of 
late years, however, that feeling has in a large measure 
disappeared, or rather has given place to philosophic 
doubts whether the type may not prove in practice 
uneconomical by reason of enhanved wear andtear. This 
question still remains unanswered, but Mr. Whale’s 
“Experiments” ought to do much toward throwing 
light on the point. I may mention that five of. these 
locomotives are now in regular work, viz., No. 66 
“ Experiment,” No. 306 “ Autocrat,” No. 353 “ Britannic,” 
No. 372 “Germanic,” No. 507 “ Sarmatian.” 

Before the summer services had run their course I made 
a special trip from Euston to Carlisle in order to test, on 
the one hand, the work of this new type, from Crewe to 
Carlisle, and, on the other, to see how the “ Precursor” 
engines kept the fast summer timing of the 10 a.m. down 
between Euston and Crewe with a modern load. I may 
as well dispose shortly of this latter phase first, leaving it 
to*be dealt with more in detail later when the work of the 
= ursor” class generally is reviewed. Briefly, then, 
I may say that No. 520, Panopea, of this class, took a 
train weighing, approximately, 390 tons behind the 
tender, including passengers, luggage, staff, and stores, 
from Euston to Rugby, 824 miles, in 90 min. 24 sec., and 
then from Rugby to Crewe, 754 miles, in 79 min. 40 sec., 
in each case from start to stop, and the respective stations 
were reached 2} and 3 minutes early, after a long and 
careful slow in approaching each stopping place. 

At Crewe the Edinburgh portion of the combined train 
went forward, and No. 520 went off. Additional con- 
tributory coaches were added, however, with which, when 
the train started behind No. 66, Experiment, driven by Gee, 
and superintended by Inspector Brown, the load was still 
as much as 820 tons behind the tender. The weather 
was fine at first, but changed for the worse as the 
heavier part of the road was neared, a strong side 
wind with drizzling rain and slippery rail being 
experienced all the way from Lancaster to Car- 
lisle, especially during the ascent of the Gra, rige and 
Shap banks. It will, consequently, be observ at the 
new engine was called upon to venngg: | her powers under 
exceedingly unfavourable conditions. This makes the result 
all the more satisfactory. Station delays at Crewe made 
us 4 min. late in starting. When we once got clear of 
the station yard the speed rapidly increased, and we 
covered the first 5 miles from the start in 7 min. 22 sec. 
Our rate steadily rose from 60 miles an hour at Minshull 
Vernon to 70 at Acton Bridge, and 73°8 approaching 
Warrington, which station—24} miles from Crewe—we 
passed in 25 min. 18 sec. We dropped to 52°9 miles an 
hour between Warrington and Wigan, and our time from 
Crewe to the latter station, 36 miles, was 37 min. 41 sec. 
Then came the climb at 1 in 100 to Coppull, which 
brought us down to 43 miles an hour. Down the subse- 
quent descent toward Preston, Experiment had a good 
opportunity to display her speed capacity, and just before 
beginning to ease down at Farington for a very cautious 
approach to Preston, the rate was 76°3 miles an hour. 
Preston, 51 miles from Crewe, was reached in 54 min. 
26 sec. After passing through the station dead slow our 
stig soon recovered ” 60 miles an hour. We gy a 
slightly, apparently for permanent-way reasons, down 
the pale Mt 1 in 95 approaching Lancaster, 21 ‘miles 
from Preston, the running thither having occupied 23 min. 
21sec. Soon afterward we once more attained 70 miles 
an hour, at which pace we rounded Morecambe Bay, and 
after passing Carnforth began the series of three steep 
ascents which were to culminate at Shap Summit. First 
came the 8 miles of 1 in 131 passing Burton; this, how- 
ever, did not bring us below 50 miles an hour. Then 
comes the “ breathing place,” 3} miles long, almost dead 
level, where we soon recovered to 60 miles an hour, at 
which rate we passed Milnthorpe, near where the 
Grayrigg Bank begins. Now we encountered in 
full force the side gale with drizzling rain which was 
to trouble us much thenceforward. It was no small 
feat in such circumstances to climb the Grayrigg 
bank, described above, at a steady rate of 35 miles 
an hour, only twice dropping to 33 in consequence of 
slipping, and always recovering again to 35, and often 
86 miles an hour. Grayrigg Summit was breasted in 
20 min. 26 sec. from Milnthorpe—distance 13 miles. On 
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the succeeding six miles of level and slight down grades 
we soon regained speed, and we should have attacked 
the Shap Incline under most favourable conditions for a 
rapid climb, notwithstanding the side gale and drizzle, 
had not adverse signals brought us to a dead stand in 
Tebay Station, where we remained motionless for 
gmin. 47sec., owing, I understood, to the Edinburgh 
train which had preceded us not having yet got clear of 
the long “ block.” Starting afresh we slipped badly, as 
might have been expected, on that greasy rail. Never- 
theless, by the time we got well on to the 1 in 75 rise 
there was a steady improvement in the speed. We had 
attained 28 miles an hour up the preliminary bit at 1 in 
47, and when we came on to the 1 in 75 our rate tem- 
porarily dropped to 27°2 miles an hour. Then it in- 
creased—still on the 1 in 75—to 27°4, and finally to 27°7, 
at which it was maintained persistently until the summit 
was attained. This clearly was excellent work with such 
a load and in such disadvantageous circumstances. 

There yet remained another point to be settled—how 
the six-coupled engine would behave herself in the 
necessarily rapid descent from the Summit to Carlisle. 
Here, again, the answer must be of a most favourable 
character. The descent was made with considerable 
caution, there being a prompt easing-off to 60 miles 
an hour when the pace had attained 81°8 down the 
Clifton Bank. The Eamont Junction and Penrith Curve 
were rounded at carefully reduced speed, and only for 
a short distance on the best bit of the road down a 
gradient of 1 in 132 was the new engine allowed to run at 
really full speed. It would, perhaps, be inadvisable that 
I should mention the actual maximum attained. It may 
suffice if I say that it has never been exceeded, if 
equalled, in all my ae on any part of the London 
and North-Western Railway; indeed, it has seldom 
Leen materially surpassed anywhere. It is hardly 
necessary to add that at the time this high speed was 
being run the travelling was smoother and steadier 
than at any other part of the journey, for that is no 
new experience. The total times occupied were as 
follow :—Crewe to Preston, start to slow pass, 54 min. 
26 sec.; Crewe to Tebay, 104} miles, start to stop, with 
bad midway slow, 1h. 58 min. 30sec.; Preston to Tebay, 
53} miles, slow pass to stop, 64 min. 4 sec.; Tebay to 
Carlisle, including the Shap Incline, start to stop, 37 miles, 
43 min. 45 sec.; Shap Summit to Carlisle, 314 miles, pass 
to stop, 29min. 41sec.; Penrith to Carlisle, 17} miles, 
pass to stop, in 16 min. exactly: Crewe to Carlisle, 
141 miles, start to stop, actual travelling time 2h. 42min. 
= 162 min., averaging 52°2 miles an hour. This was 
4 min. under booked time, without making any allowance 
for the loss of fully 3 min, by the extra starting and 
stopping at Tebay. The Preston slow is, of course, a 
regular service one, and so is taken into due account in 
the booking. Altogether the performance appealed to 
me as a very good and satisfactory one, auguring well for 
the success of the new “ 4-6-0” type on this extremel 
difficult section for the working of heavy loads at high 
speeds. 

I think, therefore, that Mr. Whale may once more 
be congratulated, as in the case of his “ Precursors,” 
on having produced a new locomotive type of which the 
London and North-Western has long been in urgent 
need. It is, of course, quite possible that, as time goes 
on, further developments and improvements may suggest 
themselves. It would be quite feasible, for instance, 
to increase still further the effective power of the engine. 
But it may fairly be doubted whether it would be 
worth while to do this at the cost of a very heavy 
addition to the construction outlay rather than to 
employ, in the case of the heaviest expresses, the assist- 
ance of a bank engine or pusher, along the 5} miles from 
Tebay to Shap, as is done on the Caledonian Railway 
over the longer distance-—10 miles—of similar gradients 
from Beattock to Beattock Summit, the pusher being 
dropped at the latter point by means of a slip coupling 
without even slackening the speed of the train. Or, on 
the other hand, as I have suggested on previous 
occasions, the case would have been materially simplified 
if the assistance of electric traction could be obtained on 
these heavy gradients occurring in the middle of a long 
section not otherwise unduly arduous. For, that the 
new “ Experiments ” would make very easy work of all 
the rest of the Crewe—Carlisle run if only the Shap 
Incline were eliminated, I can entertain little doubt after 
Fi I myself have seen the pioneer of the type actually 
0. 








THE NEW BOMBAY DOCKS. 
(From a Correspondent.) 

Few even of those who visit the Ballard pier are aware 
of the magnitude of the work that is being carried out in 
that neighbourhood by Messrs. Price, Wills, and Reeves, 
on behalf of the Bombay Port Trust. It is long now 
since mention was first made of the necessity of improving 
the accommodation of the docks. As must always happen, 
the topic sank more or less into oblivion when handed 
over for the working out of details by a committee, and 
except that an improvement is promised many have for- 
gotten all about it. Yet the work that is being carried 
out will very materially affect the welfare of Bombay and 
will give it yet one more claim to its proud title. In 
1870-71 the steam shipping that entered the port was 
327,194 tons, the sailing being 872,524 tons. In 
1902-3 this had increased to 2,641,354 tons steam, 
while the sailing tonnage had almost disappeared, the 
record being 66, yet giving a net increase of tonnage of 
1,941,702. Turning to the revenue, one finds a steady 
annual increase from Rs. 14,97,000, the average of the 
five years ending 1877-8, to the estimated amount of 
Rs. 64,00,000 in 1908-4. Thus, in 1902-3 Bombay, with 
£(R X) 111,728,494 as the total value of port trade, claims 
to rank third in the ports of the British Possessions, 
London being first with £262,164,300, and Liverpool 
second with £237,390,518, and the figures for Bombay 
are exclusive of Government stores and treasure. With 





this increase in trade it is interesting to look back upon 
the progress made in the docks. In 1870 the Sassoon Dock 
was the only one in existence, its area being 34 acres, 
with a depth at mean high water of 19ft. 6in., and a quay- 
age of 1758 lineal feet. In 1903 this had been increased 
from time to time until the total also comprised the 
Prince’s Dock, with an area of 30 acres, a depth of 26ft. 
6in,, and a quayage of (inside) 5960ft. and (outside) 950ft., 
as well as the Victoria Dock, with an area of 24 acres, 
depth of 28ft. 6in., and quayage of (inside) 7425ft. and 
(outside) 380ft.; and also the Merewether Dry Dock, 
525ft. in length and 26ft. 6in. deep. Thus the wet docks 
have an area of 57} acres, and a total quayage of 16,473ft. 
The docks now under course of construction will add an 
area of 49°52 acres, with a depth of 35ft. 6in., and extra 
quayage of 9883ft. (inside) and 2608ft. (outside), while 
the new dry dock will be 1000ft. in length, with a depth 
of 33ft. 6in. Such an improvement will make the Port 
of Bombay one of the finest in the world. 

As remarked above, only those whose duty takes them 
regularly to Ballard pier can appreciate the rapidity with 
which this work is being pushed forward. The first part 
of the work is the construction of huge banks surrounding 
the area to be treated. The principal part of this work 
is in the hands of Mr. E. F. Lance, who is superintending 
the quarrying works on Elephanta Island, whence comes 
the greater part of the material. Here let it be said 
that a very careful inspection of thé island completely 
dispels the idea that the blasting operations in progress 
can injure that famous and priceless treasure the caves. 
The quarrying is taking place over a mile from the caves 
on the side of a hill, facing the sea, which is separated 
from the hill in which the caves are situated by a valley. 
In addition, while standing about 100 yards from the face 
of the cliff, in the line of least resistance, no appreciable 
tremor of the earth is felt when an explosion occurs in 
about twenty-five pockets with a displacement power of 
about 200 tons. The operations are now at the nearest 
point they will reach to the caves, and further work will 
tend in the opposite direction, so that no further fear 
need be felt on that score. 

Even to those unacquainted with engineering problems, 
the scene at the quarry is full of interest. The work was 
started there a year ago, and will continue for about two 
years more. At the present time some thousand tons of 
earth and rock are sent off every day, the staff consisting 
of about five hundred, divided into blasters, stone breakers, 
and coolie men and women. The number of workers 
will, however, be increased very shortly, now that 
the monsoon is ended, to from 1200 to 1500, by which 
means from 8000 to 4000 tons a day will be shipped. 

One of the initial difficulties in carrying out the 
work was the construction of two piers to allow 
the loading of the hoppers to be continued at all tides 
except very high water. Owing to the formation of 
the coast, the tide here rises up to 12ft., and on the ebb 
often attains a speed of six knots, making the maneuvring 
of the hoppers into place alongside the piers not only 
difficult but dangerous. There are, in all, eighteen 
hoppers, ten Dutch and eight “Brown.” Part of these 
are fitted with four traps in the bottom for rock-carrying, 
whilst others, with sixteen doors, are for softer material, 
either earth or earth and the smallest stone. Each 
hopper carries 250 tons, and four tugs are employed. 

From the piers runs a system of lines for carrying the 
material from the quarries, which are about 100 yards 
inland. These lines are well laid on heavy teak sleepers, 
creosoted to withstand not only the atmosphere, but the 
raids of white ants. The equipment consists of, besides 
the tip-trucks constructed right and left to allow of 
working with the hoppers on both sides of the piers, over 
the shelves covered with old ship plates, three engines 
and three travelling cranes. 

The engines are of the six-wheel coupled tank type, two 
being supplied by Messrs. Manning, Wardle and Co., of 
Leeds, and one by Messrs. Hudswell, Clarke and Co., 
of ,Leeds. The cranes are fitted with grabs from the 
engine base to prevent any derailment during the moving 
of heavy blocks of rock after blasting. To show with 
what thoroughness the arrangements for the work have 
been carried out, it may be mentioned that an engine- 
house for three locomotives, with a pit, has been con- 
stcucted, and a complete system of catch points, with 
dummy sidings, does away with the danger of losing 
trucks if they break loose and run down the inclines 
when loaded. At present, owing to the nature of the 
work that has been done, the truck rail, which lies 
some 6ft. below the level of the crane rail, is at 
some little distance from it, but fresh cuttings are being 
made so that the truck road can be relaid within 6ft. of 
the crane road, so doing away with the waste of time 
entailed by the carrying of stone from point to point and 
enabling the trucks to be loaded on the spot. 

Not the least of the difficulties to be overcome is the 
supplying of water for the two camps in which the coolies 
live. At present the staff is small, and the monsoon has 
filled several wells and pools, but in a short time there 
will be no water on the island, and when the work is in 
full swing over 30,000 gallons of water are required, this 
being the quantity which is carried from Bombay each 
day in a special tank. 

The work at Elephanta may well be described as pre- 
cautionary. The material supplied is to be used solely 
for the building of dams, which will be three in number, 
connecting with each other. When these are constructed 
the water enclosed by them will be pumped out, and the 
actual dock building commenced. This will consist of 
building out 1032ft. from the end of Ballard pier. Here 
the side of the bunder extends into a pier to carry the 
railway station alongside the mooring for mail steamers. 
The outer side of this pier, which will be 300ft. wide, 
extends at an angle of 40 deg. to the mainland, to a point 
where it meets the southern wall of the new wet dock, 
jutting out from the mainland where the Standard Oil 
Company’s installation now exists. This bunder will be 
by far the largest in the docks, for, in addition to the 
block area thus enclosed, it will extend along the shore 








to join the Mody bunder; from the sea end of which 
will be carried southwards the pier, 400ft. wide, which 
will end in a V, with a face 1100ft. long, parallel 
with the continuation of the mai] quay, so forming 
the gates to the new wet dock, the dry dock lying 
parallel to the gate passage in the new large bunder. 
Jutting out from the centre of Mody bunder in a 
southerly direction will be a pier 1450ft. long by 400ft. 
wide, making the new wet dock into a large U, and so 
providing extra quayage.. The end of this pier will 
approximately coincide with the centre of the Royal 
Dutch Company’s bulk oil installation. To sum up the 
position of the work, the extension of the pier will afford 
wharfage for vessels drawing up to 17f{t., and the recla- 
mation which is to be effected with material excavated 
from the new docks has an area of 33°17 acres, 
affording extensive space for the storage of goods, as 
well as for the baggage sheds, Custom House, and 
waiting-rooms, while it will also carry the new line 
for bringing up the G.I.P. and B.B. and C.I. mails. 
In order to accommodate the firewood, coal, and stone 
trades now at Mody Bay, two jetties are to be constructed 
at Mazagon. The main one is to be 1725ft. in length and 
500ft. wide, while the two will afford 5805ft. of wharf with 
a depth of water rangingfrom 8ft. to 13}ft., as compared 
with 9}ft. at the Mody Bay wharves. 

The increase of the dock accommodation necessarily 
calls for an increase in the supply of mechanical power. 
This is chiefly in the form of hydraulic cranes worked 
by the Victoria Dock engine, of 230 indicated horse- 
power; the Prince’s Dock engine of 125 indicated horse- 
power, and the Prince’s—auxiliary—of 30 indicated horse- 
power. These are now worked at full pressure, leaving 
no reserve, and the improvements include the erection of 
a new engine-house at the west end of the Carnar basin 
for a new engine of 300 indicated horse-power, which is 
being built by Messrs. Armstrong, Whitworth and Co. 
The house is designed to accommodate aduplicate engine 
of the same type for the hydraulic cranes and machinery 
in the new docks. Other improvements include a new 
vessel to replace the lightship, which has been in use 
since 1872. The new vessel, which is costing Rs. 1,056,000, 
is to be of steel, illuminated by Pintsch gas contained in 
holders of 120 days’ supply, and is to be of the. “un- 
attended” class. _The present light is red, revolving every 
20 seconds, and is 86ft. above water, and of 450 candle- 
power. The.new light is to be an occulting white light, 
82ft. above water-line, of 1400 candle-power, the charac- 
teristic being 10} seconds’ light and 4} seconds’ eclipse, 
while the vessel will also be fitted with a 6 cwt. 
bell, to ring automatically every 15 seconds. The 
deepening of the South Channel is also an important 
part of the work which has been in progress for 
some years. It is designed to mcrease the scoyr and 
save the annual cost of dredging the silt deposited during 
the monsoon in the dock entrance. This portion of the 
work consists principally of blasting carried on by means 
of divers. 

It must be some years before the scheme can in an 
way approach completion. The material used to build up 
the dams inside which the docks will be built amounts to 
several hundred million tons. In this connection refer- 
ence may once mote be made to the work at Elephanta. 
It has been shown that there is little or no fear 
of any calamity to the caves from the quarrying now in 
progress or that contemplated. The only danger 
that need be considered is that the blasting should 
in time disturb some big “flaw” running across 
the island, but owing to the valley it is extremely un- 
likely that this, if it exists, is carried unbroken across to 
the other hill. Such a flaw is a not unlikely thing in an 
island of presumably volcanic origin, but it is reassuring 
to note that as far as the work has progressed the strata 
are exceedingly even and rest on a buffer of soft material 
somewhat resembling soapstone, 3ft. in thickness, lying 
in a horizontal direction, and should any big slip occur 
it is safe to predict that it would be quite local. What is 
far more likely to cause damage to the caves is the pro- 
posed erection of a heavy battery on the summit of the 
hill in which the caves are situated. It would be 
essential that before this was done all the broken pillars of 
the cave should be shored up, as has been done in a few 
instances. On the whole, it would seem advisable to place 
the battery elsewhere if possible, taking careful records 
before its construction of the effects of explosions of 
known force by means of a seismograph situated in the 
caves themselves. 








AMERICAN THRESHING MACHINES AND 
TRACTION ENGINES. 
No. I. 

Tue manufacture of agricultural machinery and 
implements—for domestic use and for export—is one of 
the great industries of the United States, and prominent 
among these manufactures are the threshing outfits for 
wheat, grain, rice, flax, beans and peas, clover seed, Kc. 
These outfits include not only the threshing machines, 
but also the engines which drive them and haul them 
from place to place. About sixty-five firms are engaged 
in the manufacture of threshing machines, and most of 
these also manufacture traction engines and portable 
engines. According to a census report on agricultural 
implements, there were 4965 threshers built in 1900, com- 
prising 3651 operated by. steam power and 1314 by horse 
power. But to these must be added the separators— 
1707, and the combined threshers and separators—5394 ; 
these make a total of 12,066 machines. 

The first practicable threshing machine was patented 
by H. A. Pitts in 1830, and up to the end of 1901 the 
United States Patent-office had granted 4950 patents for 
threshing machines and threshing machinery. The 
modern steam-power thresher and separator is used for 
separating all kinds of small grains, and is largely 
automatic in action. The bundles are thrown upon a 
carrier or conveyor, and the machine cuts the bands, 
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threshes, winnows, sieves, and weighs the grain, delivering | having 
| be a pipe 
| from a fan. 
| feeders, requiring simply 
‘thrown upon a travelling belt or carrier, which passes 


it into wagons or sacks; the ‘straw is stacked, and the 
chaff handled with the straw orseparately. The motive 
power is usually a traction engine or portable engine of 
from 6 horse power to 25 horse-power, which is in many 
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through which the straw is blown by a blast 
Very many of the machines are self- 
to have the bundle or sheaves 


Fig. 1—-HUBER THRESHING MACHINE 


cases adapted for burning straw, thus materially reducing 
the expense for fuel. 

The threshing machines are all of the same general 
type, differing in details of construction and arrangement, 
and the Huber machine, shown in Fig. 1, is an example. 

The straw, fed by hand, or the “ self-feeder,” is firet 


Fig. 2—BUFFALO-PITTS BEATERS 


taken up by the main cylinder, which extends across the 
front of the machine and is fitted with rows of projecting 
teeth which pass between similar teeth fixed in a concave 
frame below the cylinder. The present tendency is to 
use cylinders of large diameter—30in. and over—-running 
at comparatively slow speed. Most of the threshing, or 
separation of the grain from the straw, is effected here— 
90 per cent. and more. The straw then passes over a 
grate or grating, where a cylindrical beater spreads it out 
and delivers it to a series of straw racks which have a 
combined vertical and horizontal oscillating motion. The 
grain, falling through the concaves, grates, and straw 
racks, alights upon a vibrating conveyor, which feeds it 
to a series of oscillating sieves, through which a blast of 
air is delivered by afan. In some machines the sieves 
are dispensed with, and the grain passes over combs rest- 
ing upon rollers with circumferential grooves, the air blast 
being delivered through the combs. The grain passes to 
@ screw conveyor and an elevating conveyor, thence to a 
weighing hopper, and finally to a shoot which delivers it 
to carts or a bagging spout. The tailings are delivered 


| them to a device for cutting the bands, spreading the 


straw apart, and then feeding it to the threshing cylinder. 

The arrangement of the beaters and straw racks varies 
| considerably in different machines. In the Huber 
machine there are two beaters formed of four boards 
making a four-bladed paddle; these revolve in opposite 


cross bars attached to endless chains, or it may | return bottom and collecting shoe or kopper are al] 


operated from one crank shaft. 

In the Rumely machine—Fig. 3—the arrangement is 
somewhat different. The threshing cylinder A is at the 
bottom of the front end, and the straw passes from it to 
a steep endless conveyor B, with cross slats or bars. As 
the straw is carried up it is acted upon by a beater 
cylinder C, and at the top is another beater D, under 
which it is fed to racks E, which rock on pivots, while at 
the same time the frame F’, in which they are carried, has 
a longitudinal oscillating motion. Below the racks is the 

rain pan G. In the Russell machine the straw passes 

irectly to the oscillating straw rack, which is, almost flat. 
As it enters the rack it passes under a beater, consisting 
of a cylinder, having stee) blades wound spirally along it, 
so as to enter into the bundle and spread the straw to the 
full width of the rack. Behind this is a four-bladed paddle 
beater. The following are the principal dimensions of one 
of the Russell machines :— 


Threshing cylinder, diameter over teet 
ength ... ... 
number of bars... 
#. number of teeth ... .. 
» as revolutions per minute... 
Fan, revolutions per minute ... ... ... «. 
Stackér fan, diameter ... ... ... 
5, revolutions per minute 
shoot, di ti eee) ane 
. » length, telescopic ... ... 
Spiral beater, revolutions per minute ... 
Second beater, revolutions per minute ... 
Length overall ... .. ee a ake 
Width: 00555 
Weight ... 


In the self-feeding machines some have rotary knives 
to cut the bands of the sheaves, while some have oscillat- 
ing knives on arms worked by a crank shaft. The 
Russell machine has two sets of segmental knives with 
convex cutting edges, and having one end of the flat edge 
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Fig. S-MACHINE WITH OSCILLATING BAND KNIVES 


directions, and the straw from the cylinder passes between 
them and is delivered to three sets of inclined shaking 
racks, falling from the upper end of each rack to the 
lower end of the next one. In the Buffalo-Pitts machine 
there is a solid drum or cylinder A behind the threshing 
cylinder B—Fig. 2—and having steel teeth meshing with 
an adjustable grate C, which is an extension of the 
_ threshing gate D and concaves E. Beyond this grate is 
a fork F, which is also adjustable and delivers the straw 
_to two series of racks or separating tables. The upper 


tier, which is made in two parts, is very open, allowing | 


| the grain and chaff and short straw to fall through to the 
| second tier while the coarse straw is carried away. In 
| falling to the second tier the fine stuff is acted upon Ly a 
| blast of air. In the Minneapolis machine the straw 
| passes under the threshing cylinder and then under a six- 
| bladed paddle beater to the inclined straw rack. From 
this it falls upon a set of reciprocating oscillators or 
sectional racks, four or six in number, according to the 
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Fig. 3—RUMELY THRASHING MACHINE 
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| bolted to a revolving shaft. With this arrangement the 
| shape of the knife gives a draw cut, and the knives enter 
| deep into the bundle, spreading the straw apart and 
| straightening for proper delivery to the thresher. In the 


Fig. 4—RUMELY BAND CUTTER 


from the ends of the sieves or the combs to another width of the machine; these deliver it to a second similar | Rumely machine—Fig. 4—the knives A are crescen} 


conveyor. 


The straw, after being well shaken on the racks, passes | of sheet steel extending the length of the machine, and | a sweeping cut. 
to a hopper, and is thence elevated to the rick or stack. | having a chaffer atthe end to carry the coarse stuff to the | 20 revolutions 


The stacker may be an open shoot with a travelling rake, 


set. The grain falls to a corrugated vibrating grain pan 


tailings conveyor. The grain pan, front straw rack, 


| shaped, attached to the shaft at one end so as to deliver 
Retarders on a shaft B, running at 
r minute, check the under part of the 


bundle, while the teeth of the feeder cylinder C, running 
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at 885 revolutions, sweep through it to comb it out and 
then feed the loosened straw to the thresher cylinder. 
The retarder can be raised or lowered to vary the clear- 
ance between it and the feeder cylinder, and these two 
sets of teeth thoroughly shake up and tear apart any 
mass of straw. A governor driven from the feeder 
cylinder shaft stops the feeding conveyor or carrier if 
there is any tendency to choke or “slug” the thresher 
cylinder. 

The Minneapolis, Buffalo, and Parsons machines— 
Fig. 5—have oscillating knives. The long endless chain 
carrier A has a high centre board to keep the bundles in 
line as they are carried forward to the band cutters, and 
its speed can be varied by the operator, but is always 
slower than the motion of the cutting knives and lifting 
blades, which thus shake up and hurry forward the top 
part of the bundles, while the rake teeth on the carrier 
bars retard the under part of the bundle. Above the end 
of the carrier is a four-throw crank shaft to which are 
hung four wooden bars carrying at their forward ends 
eight knife arms fitted with serrated cutting blades B, 
which sever the sheaf bands with a draw cut. The rear 
ends of the bars are hung in rockers carrying flat steel 
serrated “ fish-back’’ bars C, which have an oscillating 
motion to spread the straw and feed it uniformly over the 
width of the threshing cylinder D. Under the end of the 
carrier is another set of rocking “fish-back’ bars E. 
The Port Huron machine has a somewhat similar arrange- 
ment of knives, and behind them is a four-bladed paddle 
beater to feed the straw to the thresher cylinder. 








600-HORSE HORIZONTAL TANDEM COM- 


POUND CONDENSING ENGINE. 


A compact and business-like horizontal engine, made 
at the Ateliers de Construction Preud’homme-Prior, 
at Huy, driving directly a Jaspar dynamo that gives out 
835 ampéres at 480 volts, is shown in the accompanying 
illustrations. The combined plant has been ordered by 
the Belgian State Railway Administration for the Mechlin 
Locomotive Works. 

With 1 m. = 3ft. 33in. stroke the diameter of the small 
cylinder is 525 mm. = lft. 9in., and that of the large 
910 mm. = 38ft., the ratio of their sectional areas being 
as 1to3. Working with steam of 94 to 10 atmospheres 
—say, 140 lb. per square inch—this engine makes 110 
revolutions per minute, giving a piston speed of 3°66 m. 
= 12ft. per second; and with cut-off at 18 per cent. in 
the small cylinder the engine developes 600 horse-power. 
The fly-wheel diameter is 4°5 m. = 15ft., and the circum- 
ferential speed at 110 revolutions is 26 m. = 85ft. per 
second, while the rim weighs 10tons. Steam distribution 
by lifting valves has been adopted because it affords the 
greatest facility for regulation, an important matter 
in engines subject to sudden and frequent change of load, 
as is the case with generators for power transmission. 

Both cylinders have steam jackets, that of the small 
cylinder being supplied with live steam, and that of the 
large cylinder forming a receiver for the exhaust steam of 
the high-pressure cylinder. Thus, in no portion of the 
jackets is the steam stagnant. The cylinders are cast of 
hard English pig iron, showing a tensile resistance of not 
less than 20 kilos. per square millimetre = 13: tons per 
square inch, and to compression of four times that figure. 
The pistons, cast of soft iron, are very wide, and fitted 
with three packing rings. The valves were cast simul- 
taneously with their seats, so as to ensure equal 
expansion and contraction, 

In the high-pressure cylinder the cut-off is variable, 
between zero and 75 per cent., by a Beyer isochronous 


governor with powerful spring; and the variation of 
speed is limited to 3 per cent. on a sudden change taking 
place from full to no load, the period of irregularity only 
lasting ten seconds. The governor spindle, acting on the 
shaft controlling the trip gear, is fitted with an arrange- 
ment for stopping the engine in the event of breakdown 
of the governor. The valve gear is actuated by a hori- 
zontal shaft, running in ball bearings, and driven from 
the main shaft by bevel gear, the excentrics actuating 
the admission and exhaust valves being keyed on this 
distribution shaft. 

The annexed detail shows a vertical section through an 
admission valve, with the gear actuating it. The catch 
m, movable round the pin J, is pressed by a spring k 
against a flat portion x of the sleeve connecting the 
levers, one of which p is seen in the figure; their 
end ¢ is directly connected through the levers wu and 
v with the governor. In working the end of the catch m, 
actuated by the rod of the excentric arranged so as to lag, 
rises about 14 mm. above the releasing lever r. The catch, 
that had been removed from its support by the end of 








SECTION THROUGH ADMISSION VALVE 


the releasing lever, on which it had mounted by a 
slidiag movement, buts against its upper end, and in 
descending draws with it the releasing lever; but, owing 
to the connection between the levers p, uw, and v, the move- 
ment is such that its inner end comes nearer and nearer 
the stop s of the releasing lever, until the disengagement 
is effected, when, owing to the combined action of the 
spring and ‘the weight of the valve, the latter is brought 
down upon its seat. In consequence of the arrangement 
of the levers actuating the disengagement, the reaction 
on the governor is very slight. 

Examination of the conditions under which the engage- 
ment is effected will show that it is practically propor- 
tional to the degree of admission. As will be seen by the 
perspective view, the governor is mounted on the small 
cylinder, being thus placed as near as possible to the shaft 
actuating the trip gear. 

The exhaust valve is worked by a cam acting directly 
on the lever that moves the valve, the opening and 
closing being rapid. The steam distribution in the 





| 








large cylinder is similar to that in the small, being also 
effected by trip motion, because the admission is variable 
by turning a hand wheel mounted on the bracket in front 
of the shaft actuating the valve gear of the large cylinder. 

With the object of making the valve come down softly 
on its seat a special oil brake is employed instead of an air 
arrangement—which the makers consider liable to make the 
valve rebound so as to give a further admission of steam. 
The only oil brake with which the present can be compared 
is that of Colmann, oil being the incompressible liquid 
utilised in both ; but the principle of the two is entirely 
different. In the Preud’homme arrangement the brake 
has a constant orifice and variable volume that can be 
regulated while the engine is working, but in the Colmann 
cataract the volume is constant, and the orifice variable, 
so that it can only be regulated when the engine is 
standing. 

Again referring to the figure, when the admission valve 
is raised the piston a follows it, and leaves the cylinder 
bede. From the beginning of this movement the orifices 
o are uncovered, so that the valve rises without resist- 
ance, the oil in the upper part of the cylinder passing to 
the lower. When the release is effected the valve falls, 
owing to the action of its own weight and that of the 
spring. The piston a only meets with very slight resist- 
ance during the first portion of its stroke, because the 
| oil can easily flow away laterally ; but directly the valve 





comes near its seat, the piston completely closes the 
| cylinder bc de, and its motion is then retarded by the 
oil’s resistance. The spring f becomes compressed while 
| the valve continues to descend, the oil flowing away 
| through the orifices o, thus forming a brake. During the 
| rise of the valve the piston a descends under the influence 
of the spring f 7, uncovering the holes, and thus suppressing 
resistance to the rise. Turning the nut j permits of 
raising or lowering the piston a, so as to vary the moment 
when its brake action begins. 

It may be considered that the outflow orifice remains 
constant because the valve’s speed at the moment of 
closing cannot be nil, so that there must bea slight shock 
announcing the closing of the valve, as is also the case in 
the air and Colmann cataract. It is contended that a 
slight shock, accompanied by a certain amount of noise, 
is rather an advantage than otherwise, because it indicates 
that the valves are working properly, whereas in many 
an engine with valves working noiselessly, the latter 
rebound from their seat and allow the re entrance of 
steam. It is further stated that several engines with valves 
on this principle, that audibly announce their closing, 
have been running for years without requiring repairs. 

The lubrication of the crank pin is of the type known as 
centrifugal, and the joints of the air pump rod are lubri- 
cated automatically. The capacity of tne large horizontal 
jet condenser is calculated, not according to the volume 
of the large cylinder, but according to the volume of 
steam to be condensed, and the time during which con- 
densation can be effected. The vertical air pump, with 
which a vacuum of 70 cm. = 28in. is obtained in normal 
working, has its inlet valve at the bottom, the delivery 
valve being in the plunger. 

The main bearings are of steel, lined with anti-friction 
metal, and in four parts, with the idea of ensuring the 
stability of the shaft both vertically and horizontally. 
The plummer blocks of the main shaft of the valve gear 
shaft are lubricated by rings. The forged steel crosshead 
is fitted with cast iron slide blocks with large bearing 
surface, and the pins are of refined steel finished after 
hardening. ‘Trials carried out by the Brussels Boiler 
Association on a similar engine, but of 176 indicated 
horse-power, showed a steam consumption of 5:9 kilos, 
(13 Ib.) per horse-power per hour. 
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THE INSTITUTION OF CIVIL ENGINEERS. 





THE PRESIDENTIAL ADDRESS OF SIR ALEXANDER R, 
BINNIE. 


On Tuesday evening last, the 7th instant, Sir Alexander 
Binnie opened the session 1905-1906 with his presidential 
address. It was of very considerable interest, and we 
propose to quote extensively from it. After some pre- 
liminary remarks, Sir Alexander said : 


I propose this evening to trace out some of the circumstances 
which surrounded the lives of our predecessors, for we must all 
remember that, in the widest sense of the words, we are public 
servants, called upon to minister to the wants and convenience of 
mankind. In looking at the past we have to take into account, 
not only the social, scientific, and philosophical advancement of 
the time in which our predecessors lived, but also the public wel- 
fare and the public wealth, out of which latter alone can great 
works be carried on. 

It is not until the eighteenth century that we can say that our 
profession arose in this country, although in the preceding century 
we find great discoveries and great names associated with science, 
which will ever form the basis of our work. Need I mention the 
foundation of the Royal Society in 1660, its celebrated secretary, 
Robert Hooke, or the illustrious Newton, whose ‘‘ Principia” was 
tirst published in 1687? Among philosophers and men of letters 
we have Hobbes, John Bunyan, John Dryden, John Locke. But 
during the period preceding the year 1700 the national energies 
of our country were absorbed in establishing the principles of 
religious toleration and political freedom, culminating in the 
passing of the Billof Rights in 1689, and the abolition of the 
censorship of the Press in 1695. Yet, during the seventeenth 
century and its predevessors, we have engineers whose names have 
come down to us with veneration. Sir Hugh Myddelton, in the 
time of Elizabeth and James |.; Cornelius Vermuyden, the Dutch 
engineer, whodid so much for the reclamation of our fens; and 
Dudley, who commenced to manufacture iron by puddling. Yet, 
if we look back to those earlier times, we are struck with the fact 
that we are deeply indebted to foreigners for almost all the arts of 
life. Silk-weaving, pottery, and a host of others came to us from 
the Continent, and even when it was necessary to build old West- 
minster Bridge, a Swiss had to be introduced, in the person of 
Lebelye, in the earlier part of the eighteenth century. It was 
about this period that the Newcomen steam engine was introduced, 
and Abraham Darby worked. 

Although the seventeenth century was not characterised by any 
great engineering works in this country, or in fact by the applica- 
tion of science in the general sense of the word, yet the teachers of 
that period were laying the seeds which afterwards were to bear 
frait. There had been great workers in the field of natural science, 
mapy of them, unfortunately, in opposition to received opinions. 
The long struggle of Galilee and his pupil Torricelli had by obser- 
vation established some of the simplest laws of gravitation and 
physics, which rendered a jast interpretation to be placed upon 
we teaching of Kepler, and formed the basis of the discoveries of 
Newton. 

In another direction the discoveries of William Harvey in the 
circulation of the blood, of Von Guericke, the inventor of the air 
pump, were all leading up to a wider and a broader view of the 
laws of Nature, for it must be remembered that up to this period 
the conceptions of Nature were vague in the extreme. Ideas of 
chance and divine interposition led even some of the most brilliant 
thinkers into paths of positive superstition. But between 1600 and 
1650 the great French writer Descartes, by his writings and obser- 
vations, forced upon the minds of thinking men the idea of 
physical law which presumed to supersede the chance speculation 
of the school men. Consequently we gradually see growing up a 
study of the laws of Nature on which afterwards was to based 
so many valuable and brilliant discoveries. 

Turning, however, to the eighteenth century, we must study the 
matter with a little greater detail. The century opens in our 
country with the death of William of Orange and the accession of 
Qaeen Anne. At that time there was still living the illustrious 
Newton in Leicester-street, Leicester-square ; Sir Christopher Wren, 
and a host of others who were rapidly drawing near the end of 
their career—among whom we notice the diarists John Evelyn and 
Samuel Pepys, who have done so much to familiarise us with the 
age in which they lived, and who give us such interesting glimpses 
of the earlier meetings of the Royal Society. 

If we look abroad we find that Russia was still ruled over by the 
Czar, Peter the Great, and that the Grand Monarque, Louis the 
Fourteentb, was still upon the thrune of France. We had practi- 
cally at that time no Indian possessions except factories at Bombay, 
Madras, and Calcutta of the second East India Company, for it was 
not until 1757 that Clive fought the battle of Plassey and founded 
our Indian Eupire. 

Daring the preceding century there had been established and 
there existed in the time we are now considering our American 
Colonies, but it was not till 1763 that Canada came under the 
dominion of the Crown. It is needless to say that Australia was 
unknown. Eagland as we understand it—England and Wales— 
was very much less important at that period than we now know it 
to be. It is estimated that in 1714 the total population of England 
and Wale: amounted to five and three-quarters of a million persons 
only ; yet in this small and apparently weak country there arose 
some of those men who have had a great effect on the minds of all 
cf us. 


The President then alluded to the smaliness of the 
total debt, and yearly income and expenditure of the 
country at the beginning of the eighteenth century, and 
how all of these increased in the next 100 years. So 
much was this so that the income increased from under 
9 millions to over 87 millions in that period. A still more 
striking comparison was afforded by the National Debt, 
which increased from 124 millions to over 470 millions. 
These figures showed the great advance in national 
prosperity, but a large accumulation of debt. At the 
commencement of the eighteenth century—1707—was 
effected the Union of England and Scotland. Regarding 
this Sir Alexander says :— 


Nothing, perhaps, has added so much to the welfare of Great 
Britain as the incorporation among its people in one common bond 
of those born on the north and sonth sides of the Tweed. Thera 
was introduced a sturdy, hard-headed and industrious class, who 
had enjoyed to a considerable extent the advantages of popular 
education since the time of John Knox ; and the men sointroduced 
have since distioguished themselves in every walk of life, in states- 
manship, in the Army, the Navy, the Civil Service, and in various 
walks of scientific and commercial life, and to whom in no small 
measure our profession is particularly indebted. 

Science, continued Sir Alexander, was brought into note by 
D’Alembert, Benjamin Franklin, James Hutton, William Hunter, 
and his more illustrious brother, John Hunter, Hargreaves, Ark- 
wright, Weeg wood, Henry Cavendish, Erasmus Darwin, Joseph 
Priestley, Jacques Bernouilli, Ramsden, Lagrange, Sir William 
Herschel, Galvani. Lavoisier, Sir Joseph Banks, and Volta. In 
philosophy and ecofiomics we have David Hume and Adam Smith. 
It is difficuls to analyse properly the society at the earlier portion 
of the eighteenth century It was sharply divided into classes, 
The great noble and the country gentleman possessed an import- 
ance and a dignity which cut them off to a large extent from the 


trading and mercantile classes, not to speak of the great mass of | 


people. Luxury, elegance, and polite literature were the theme 





and amusement of the great, but the mass of the people was left 
comparatively to itself. Distinctive garbs characterised the 
different handicrafts which were practised, and you will see in the 
rtraits of our old masters, Smeaton and Brindley, a proof of this, 
or they are depicted as wearing a brown coat and the bob-wig 
which were characteristic of men below the rank of gentleman. 

When we look at London in the earlier days of the eighteenth 
century, we find it a much smaller place than we are accustomed 
to associate with that name. 

In 1705 there only existed old London Bridge ; old Westminster 
Bridge was erected about 1740-50, and old Blackfriars about ten 
years later. It is somewhat ditlicult to ascertain what was the 
population of London in the early part of the eighteenth century, 
but we know that in the year 1801 it only amounted to about one 
million persons. What the life of that old London of the time of 
George I. and George II. was like we gather from the life-like 
pictures of Hogarth, which give you an idea of the splendour and 
grandeur of the upper classes, accompanied by the misery, squalor, 
and vice among the lower orders. But there was always this 
redeeming feature, that between the higher and the lower classes 
there was steadily coming into being the great middle classes of 
the country—the merchants and the tradesmen were gradually 
assuming a position of importance, which, in a future time, was 
destined to have a great influence on the welfare of the country. 

The streets ill-paved, and worse lighted, were receptacles of 
filth and refuse of all descriptions. There were no police, and the 
City was often the prey of unruly mobs. This state of things is 
one which it is difficult to imagine in the present time. Com- 
munication with the country was carried on by means of wagons, 
heavy, lumbering vehicles, which carried the small produce which 
they cculd convey at a high cost to the London market. When 
great noblemen came to tuwn, they had to bring with them supplies, 
and to organise means of conveyance for their requirements. 

At this period a great deal of the small commerce of London was 
carried on by itinerant vendors, whose cries have been the subject 
of many and oft-repeated comments, The commerce, however, of 
London was carried on principally by means of the river, then the 
all-important highway which connected London with the outer 
world, for the roads throughout the country were so bad that it 
was hardly possible, economically, to carry bulky goods from 
Portsmouth, Bristol, or Liverpool to London ; and it was into this 
London, so situated and so surrounded that some of our earlier 
fathers, Brindley, Smeaton, Watt, and others, came either on 
the business of their profession or for the purposes of acquiring 
knowledge. 

Internal communication was in the most primitive condition. 
Excepting the great nobles in their coaches and eight, no one 
appears to have travelled for pleasure ; in fact, to take a journey of 
any length generally involved the making of a will. The roads 
not only were dangerous in themselves, but were infested with 
highwaymen. 


Having thus outlined the state of England in the early 
part of the eighteenth century, Sir Alexander went on to 
show what sort of men lived at the time :— 


It was in this society, he continued, there was born in 1716, near 
the High Peak in Derbyshire, James Brindley, the son of a small 
farmer, who was destined, owing to the caprice of a young lady of 
fashion, Elizabeth Gunning, Duchess of Hamilton, to become one 
of the first of our canal engineers. Owing to the disagreement 
between this lady and the Duke of Bridgewater, the latter retired 
to his seat at Worsley, calling Brindley to his aid, and devoted the 
remainder of his life to the construction of those wonderful canals 
which laid the foundation of our inland navigation. To trace the 
life of Brindley is somewhat difficult. He was illiterate, could 
hardly write ; and yet with wonderful intuition he was able to 
calculate and to estimate in a manner which soon brought him into 
prominence as one of the engineers of his time. To enumerate the 
canals that he constructed would be but to speak of all the work 
of his life, and it is not my object this evening so much to detail 
the works of our predecessors as to indicate the circumstances and 
objects which surrounded them in their daily life. It is somewhat 
difficult for us at the present~time to imagine Brindley, with his 
uncouth diction, demonstrating to a Parliamentary Committee the 
way in which, by kneading up clay into puddle, a water-tight canal 
could be formed. On the one hand you see the skill of the artisan, 
and on the other the ignorance of the polite and learned classes to 
whose advancement and to whose enrichment he was ministering. 
All through the life of Brindley we find one continued struggle 
against difficulties, and yet his name will ever be revered as one of 
the founders of our profession. 

If we review the life and work of Brindley we find that he was 
called upon, owing to the badnessof other modes of communication, 
to construct the canals for the purpose of facilitating, in the first 
instance, the distribution of coal in the Midland Counties of 
England, that is to say, that by means of his work it became 
possible to carry on manufactures to a larger extent than had 
hitherto been possible when water-power alone was available, and 
the expense of the transportation of goods by road, either in the 
raw or manufactured state, almost prohibitive. His life of fifty- 
six years, extending from 1716 to 1772, was well spent in advancing 
the welfare of our country. 

Let us turn now for a moment toa man of a very different type 
indeed—John Smeaton, the father of our profession, born in 1724 
at Austhorpe Lodge, near Leeds, the son of a respectable attorney 
practising in that town. He was educated at the Grammar School 
at Leeds, and he early evinced a great predilection for mechanical 
pursuits. It is interesting to notice both Smeaton and James 
Watt were trained as mathematical instrument makers, and both 
received that training in London. Smeaton was a man of very 
high intellect. If anyone wishes to admire his scientitic reasoni 
they cannot do better than refer to the papers which he presen’ 
to the Royal Society. Take, for instance, that paper on the 
‘* Power of Wind and Water to Drive Mills.” It is, and always 
must remain, a classic among engineers of how to combine the 
mechanical art with reasoning faculty of the simplest and clearest 
nature, Smeaton’s reports, when carefully read, are the epitome of the 
knowledge of the time. He, of course, is well known as the con- 
structor of the Eddystone Lighthouse, but in almost every walk 
of life connected with our profession he was engaged by those who 
knew him well, and he was revered by all his contemporaries as 
one of the finest characters and one of the most steadfast workers 
of his time. 


In considering the life of Smeaton, said Sir Alexander, 
we must not forget that he lived in an age different tc 
ourown. Chemistry was in its infancy, and geology did 
not exist. It is wonderful- testimony to his genius that 
he was able, with the materials at his command, to see so 
clearly what were the requirements of the time and what 
were the limitations placed upon the conceptions of 
thinking men among his contemporaries. The long 
journeys which had to be made by these early engi- 
neers—Brindley, Smeaton, Watt, and others—had to a 
performed on horseback. a Onary 
It was not until the period in which they lived that road-making 
was properly undertaken, and even as late as the formation of the 
Bridgewater Canal in 1761 the communication between Manchester 
and Liverpool was performed by stage coach only three times a 
week, requiring six or eight horses to draw the vehicle, and a whole 
day was occupied in making the journey. In Smeaton we must 
always regard the pattern and example of our profession—a man 
who carefully studied the laws of Nature, as far as it was possible 
in his age and time, and who applied them economically and use- 








fully in every work on which he was engaged. In his long life of 
sixty-eight years, extending from 1724 to 1792, ke was engaged on 
almost every kind of engineering work, 





Sir Alexander then went on to review the life’s work of 
another eminent engineer—James Watt :— 


Born in 1736, in the time of George II., of Scotch paren’ 
Greenock, his father was a Seuaheat mathematics cna oe 
nautical astronomy of his time. His earlier years were spent in 
mathematical instrument making in the University of Glasgow. As 
I before remarked, he had his early training in London as a 
mathematical instrument maker. After he returned to the college 
at Glasgow he was brought in contact with the Professors Dick 
Black, and Robinson, att from the very first was not only a 
skilled handicraftsman, but a mechanical genius of the highest 
order. Being called upon to repair a model of a Newcomen engine 
he was led to study the whole question, and arrived at the con. 
clusion that it was an exceedingly wasteful machine. He soon 
detected that this was due to the cooling of the cylinder by the 
injection of the condensing water, and inaugurated a new era and 
a new power in the development of manufactures by the introduc. 
tion of a separate condenser. It would be tedious to narrate all 
the improvements which from time to time he applied to the steam 
engine. At an —_ riod he was brought into communication 
with Wedgwood and Erasmus Darwin, and through them made 
the acquaintance of Dr. Boulton, of Birmingham. Priestley also was 
one of those with whom he was acquainted. Out of this grew the 
partnership between Boulton and Watt, the establishment of the 
works at Soho, and the development of the steam engine in 
the state in which, practically, it has come down tous. But Watt 
_ras not only an engineer ; he was distinctly a natural philosopher, 
He studied many subjects outside the realm of engineering. fis 
so wa to the Royal Society alone prove this to be the case, and, 
although, as was only natural, he entered into controversies and 
was involved in lawsuits, he always maintained his position with 
candour, and yet with gentlemanly forbearance. 

I have noted above how much in the past we have been indebted 
to foreigners, and it is interesting to note that until Cort’s 
puddling invention was brought into use, in the latter end of the 
eighteenth century, our Navy was restricted to the use of iron im- 
ported from Russia, 

Watt's life is one that can be read with profit by every 
engineer, and the lessons which it teaches of patient industry and 
a determination to study not only the actual details of the work, 
but also all the allied natural forces, which—some of them—appear 
at first sight hardly to be cognate to the profession of an engineer. 
He educated bimself in more than one European language, and 
from his training at Glasgow shone as one of the accomplished men 
of his time, and at his death in 1819 his merits were recorded bya 
statue in Westminster Abbey. 


As the growth of engineering works proceeded the 
great engineers who devised them had to come up to 
London in order to give evidence in their favour before 
Parliamentary Committees. It would seem that, at times, 
they must have been present in considerable numbers. 
At all events :— 

About the year 1760 it was conceived that it would be an advan- 
tage if engineers, during their visits to the Metropolis, could 
meet, make each other’s acquaintance, and discuss professional 
matters, so learning to know each other, and to rub off the rough 
edges of antagonism, to which they were all more or less liable. 
This led to the establishment of a small society, who dined together 
once a month during the session of Parliament, and known as the 
Society of Civil Engineers, and which still exists in our time under 
the name of the Smeatonian Society of Civil Engineers, ‘Their 
earlier minute books record the names of most of the engineers of 
those times. 

Intimately connected with the society was John Rennie, who was 
born at the farmsteading of Phantassie, in East Lothian, on the 7th 
June, 1761, the year after the accession of George III. The lad 
soon evinced a mechanical turn, and worked for one Andrew Meikle, 
an ingenious country millwright, under whose tuition he became an 
expert craftsman, but, determining not to — a subordinate 

ition, he began to study, not only in the workshop, but in the 

Jniversity of Edinburgh, where he was brought into contact with 
Professors Black and Robins»n—the same who had been so helpful 
in his youth to James Watt. Under them, in the usual Scotch 
fashion, he attended college during the winter months, and laboured 
as a mechanic during the summer season. He was brought into 
connection with Watt in the construction of the Albion Mills in 
Southwark,and gradually developed, with Watt’s assistance, into one 
of the engineers of his day. Road-making was improving, and he 
began to practise as a rcad constructor and builder of bridges, and 
after the retirement of Smeatonin 1791, Mr. Rennie was consulted 
respecting numerous projects of canal undertakings. The Kennet 
and Avon Canal, with its aqueducts over the river Avon, still bear 
testimony to his designs. The Rochdale Canal, the Aire and Calder 
Canal, and many others were carried out under his superintendence. 
He was also largely engaged in the drainage and nalaaties of the 
fens in Lineolnabis, Cambridgeshire, and South Yorkshire. He was 
one of the great bridge builders of his time—Waterloo Bridge and 
the cast iron bridge over the Thames at Southwark, oneof the finest 
monumentsof metallic bridge construction that has ever been erected. 
He was also engaged in the construction of the London Docks, for 
although the Thames was the great highway of commerce, the 
first docks constructed were those which we know as the West 
India Docks, constructed by Mr. William Jessop in 1802. Rennie 
constructed the London Docks, the East India Docks, was consulted 
about the improvement of the Clyde, Holyhead Harbour, the Hull 
Docks, Greenock, Leith, and Southampton, and was also con- 
sulted about the Bell Rock Lighthouse, but his great work in this 
direction was the construction of the Plymouth breakwater. 
Towards the end of his life he was concerned in preparing the 
designs of London Bridge, which unfortunately he did not live to 
complete, that work being accomplished by his son, Sir John 
Rennie, a Past-president of this Institution. 


Looking back on John Rennie’s life, remarked Sir 
Alexander, it may be said to be co-extensive with the 
reign of George III., and undoubtedly that period was 
one of great advancement, notwithstanding the fact that 
England was passing through one of the gravest trials 
that ever assailed her as a nation. Continuing, Sir 
Alexander said :— 


I must now turn toanother of our distinguished predecessors, the 
founder of this Institution. Thomas Telford, the son of a shepherd, 
was born in Eskdale in the year 1757. He practised as a mason 
in the building of ordinary houses and cottages in that district, 
including the town of Langholme. From there he migrated to 
London, where, through an introduction to Sir William Chambers, 
the architect of Somerset House, he was engaged as a stonemason, 
at ordinary weekly wages, in the construction of that building. 
From thence we find that he was transferred to Portsmouth as 
foreman of masons, 

Now, during the whole of this time, although Telford was 
working purely in a subordinate position, he devoted every spare 
moment to study, and how hard study must have been in these later 
years of the eighteenth century, without any public institutions 
or technical schools, may be well understood. From there he 
became surveyor of the county of Salop, where he was engaged in 
the usual routine of a county surveyor of those times. This was 
about the year 1788. From the position of county surveyor he 
became the engineer of the Ellesmere Canals, and constructed 
those splendid aqueducts at Chirk and Pont-cysylltan. About 
this tims Telford became the great bridge builder of that era, and 
constructed bridges almost in every part of the country. bagse 579 
the roads constructed by General Le. after the rebellion of 174 
there were hardly any proper means of communication in the high- 
lands of Scotland, and Telford was called upon, reported, and 








constructed those beautiful highland roads and bridges with which 
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visitors to Scotland are so well acquainted. Harbours also engaged 
his attention—Peterhead, Fraserburgh, Aberdeen, Dundee. He 
was also the engineer of the Caledonian Canal and the Birmingham 
aud Liverpool Canal. He, however, distinguished himself as the 
great roadmaker of his time. The road between Carlisle and 
Glasgow, the great road from Chester to Holyhead, with the 
beautiful suspension bridges over the Conway and over the Menai 
Straits, were works that came from his hand. Telford founded 
this Institution in the year 1818, and obtained the charter in 1828, 
He died in his house in Abingdon-street in September, 1834, and 
was buried in Westminster Abbey. 


As an example of the advance in the engineering pro- 
fession since the time of Telford, Sir Alexander said that 
nothing, perhaps, showed it more clearly than a com- 
parison between Telford’s note-book and Sir Guilford 
Molesworth’s well-known pocket-book :— 


| have now sketched out briefly the times and circumstances of 
those earlier engineers. I do not pretend to have enumerated 
even by name all the distinguished and zealous workers who have 
done so much for the foundation of our profession ; but glancing 
back during that period, between 1700 and 1831, we are struck, 
when we study the circumstances of the case, w.th the fact that 
we are looking back to a state of things which have now passed 
away. It comprises a rapid rise in the material p-osperity of this 
country, and. its advancement to be one of the first Powers in 
European politics, and the greatness of the count-ies which had 
been established by the expenditure of so much blood and treasure 
was about to blossom forth into a new era, an era too recent and 
too well known for me to dilate upon its greatness. It has been 
summarised in the numerous essays and speeches which have been 
delivered on the progress made during the reign of Queen Victoria ; 
but suffice it to say that as the period before 1532 was the period 
of road-making, canal engineering, and the commencement of docks 
aud harbours, so the period which has since elapsed has been 
essentially the railway period. The railway period arose out of the 
necessity of the growing demand for means of communication, and, 
under the able hands of George and Robert Stephenson, Joseph 
Locke, and the younger Brunel, the whole country was gradually 
covered with railways. Coincident with the advance of railways, 
we have had the advance of an entirely new, and by our ancestors 
unthought-of, engineering work. I allude to the progress made 
during the last fifty years in electrical science. I can remember 
the time when the vaguest ideas were entertained of what the 
electrical telegraph meant, As to how it worked, few of the out- 
siders of our profession could form the slightest idea. 

This period was also signalised by the development of sanitary 
engineering, both in relation to drainage and water supply, and 
the discovery of that wonderful world of microbe life, on which so 
much of our health and cleanliness depends. 

Marine engineering has been developed, and has knit together all 
parts of the globe, We may therefore say that, by railway, ocean 
navigation, and sanitary engineering, civilisation has been advanced 
more rapidly than in any previous age. 

1 have already noticed, in speaking of the lives of the earlier 
engineers, the great advance in material prosperity in this country, 
which occurred during the reigns of George I., George il., and the 
early years of George III. If we look to those periods we see that 
as compared with what preceded, or those years which succeeded 
them, they were years of comparative peace, during which the 
industry and commerce of the country were growing, and it was 
out of the savings of the people that the money came to carry out 
those early works. Again, we see that between the years 1832 
and our own time there has been a wonderful manifestation of 
wealth and prosperity, as compared with the earlier years of which 
I have been speaking. This to my mind is largely due to the long 
peace which elapsed between 1815 and 1854, aided by the widening 
effect of legislation, in removing restrictions on trade, and widen- 
ing out in all directions the avenues of possible advancement of the 
people. Consequently, if I am correct, we as engineers are largely 
indebted to the blessings and the benefits of peace. Whenever war 
occurs it means a retraction of the spending power of the nation— 
in other words, to use a common phrase, you cannot have your 
cake and eatit. There are limitations even in the most opulent 
nation of the spending power of the body politic, 

I have reviewed what has taken place in the past. We have seen 
that our earlier masters worked under what we would call great 
disadvantages. Science to them was a thing almost unknown in 
our acceptance of the term, yet they all of them endeavoured to 
make themselves perfect masters of what knowledge it was possible 
to possess, and to apply it with an energy displayed by few at the 
present day. Chemistry was inits infancy. It was not until 1810 
that John Dalton, if I may so say, revivified the atoms of Lucre- 
tius, and showed that they combined in definite proportions. The 
work of William Smith, Hutton, and Playfair led to the basis of 
our geological knowledge. They taught that the earth was not 
formed by a series of cataclysms, but is the result of the ordinary 
laws of Nature operating through long periods of time, 

Electrical science during the period that we have been reviewing 
was gradually being brovght within the laws of Nature by the work 
of those great masters that I have mentioned, and in more modern 
times we have the work of Faraday, bringing the magnetic and 
electrical fields into common union. 

Due to the work of James Watt, Count Rumford, Joule, and 
Tyndall, we have traced out the relation between heat and work, 
and the recent investigations of Dewar and others are opening out 
new conceptions of the behaviour of materials at low temperatures. 

The investigations of recent years into the laws which govern the 
constitution of matter, both on the chemical and physical sides, are 
gradually forming in our minds new conceptions as to the structure 
of all inorganic bodies. 


In conclusion, Sir Alexander Binnie said : — 


The question is often asked: ‘‘ What about the future of our 
profession ; are the coming years to be as fruitful as the past!” 
Seeing how much was done by the limited knowledge at the begin- 
ning of either the eighteenth or the nineteenth centuries, and 
seeing how much more intimately acquainted we are with all the 
laws of Nature, we may look to a development as much unknown 
to ourselves as our modern works were to our predecessors of the 
eighteenth century. But if we, as a body of professional men, 
are to continue to hold that high position to which this Institution 
aspires, it will only be by unity of purpose. We have seen how, 
as far back as 1760, our predecessors found it necessary to form 
the first Society of Civil Engineers. We have seen how, as the 
years advanced, Telford saw the necessity of founding a broader 
Institution on somewhat similar though advanced lines, and in 
later years the Council have worked zealously and continuously 
in their endeavour to raise the standard of professional qualifica- 
tion, and to broaden out the paths by which men of all branches 
of engineering could find in this Institution a common home and a 
common ground of work. 








Roya. InstiruTIon.—A general monthly meeting of the members 
of the Royal Institution was held on Monday afternoon, the 6th 
instant, Sir James Crichton-Browne, M D., F.R.S., treasurer and 
vice-president, in the chair. Lady Alford, Mr. W. Friedlaender, 
Ur. A, Muirhead, and Mr. D. A. Thomson were elected members. 
The special thanks of the members were returned to Mr. Robert 
Hannah, M.R.I., for his gift of the Lnageniy Seer by him, of 
‘Master Isaac Newton in his Garden at Woolsthorpe, in the 
Autumn of 1665.” It is announced that a Christmas course of 
lectures, adapted to a juvenile auditory, will be delivered at the 
Institution by Professor Herbert Hall Turner, D.S8Sc., F.R.S., on 
‘* Astronomy.” The dates of the lectures are December 28th, 30th, 
1905, January 2nd, 4th, 6th, and 9th, 1906, at three o’clock. 





OUR MINERAL STATISTICS. 


Part III, of the ‘‘ Output of our Mineral Statistics,” to use 
an abbreviated designation, comes tv hand a few weeks earlier 
than has been the case in the last two or three years, a fact 
at which those who are interested in the subject matter will 
certainly not cavil. As on former occasions our review 
will be limited to British metal mining interests, because the 
space at disposal would prove quite inadequate for the inclu- 
sion of comments on the coal, coke, and iron trades, or on the 
various other matters which go to swell the bulk of these 
annual returns, Of the more important metallic ores raised, 
gold, manganese, and zinc show a decided increase, copper 
and tin a decrease, iron remains about the same, whilst lead 
shows an increased value, though a decreased output, due, of 
course, to market movements. Following the lines on which 
the statistics are presented, we shall proceed in alphabetical 
order, The output of arsenic showsa small increase, 976 tons 
against 902, but the total compares very unfavourably with 
the 5000 tons of twenty years ago. The chief cause of the 
decline in the output is the great fall in price of white arsenic 
owing to the discovery of arsenical deposits in various other 
parts of the world, and there seems no likelihood whatever of 
Great Britain attaining again to her former position of being 
far and away the largest producer of this commodity in the 
world. A certain amount will be annually produced as a 
by-product in the calcination of complex tin and copper ores, 
but the total thus obtained is unlikely to attain imposing 
dimensions. 

The increased output of copper, noted in our last 
review has given place to a reduction, the figures 
being 5465 tons against 6867 tons. Of course, this 
output is quite ye compared with that of the 
seventies, but still this branch of ore mining must not 
be looked upon as doomed to rapid extinction. It is 
noteworthy that the Coniston mine is again producing on 
a small scale, and more than one scheme is on foot for 
re-opening under better auspices mines in North Wales. 
Again, the exploratory work which has been carried on for 
the last year or two near Richmond, Yorkshire, has led to 
sales of ore during the current year, and next year’s statistics 
will see the inclusion of Yorkshire under the headline of 
copper after an interval of a good many years. Copper 
mining was commenced at Richmond in the 14th century by 
the Duke of Gloucester and other adventurers, but we read 
that financial success was not obtained. The old furnace 
slags which are to be found to-day in the undergrowth of 
neighbouring woods probably belong to a later period, and 
there is good reason to assign them to the 18th century. 
The lode at present being worked has a south-westerly course 
and an average width of 4ft. The ores occurring are chal- 
copyrite, peacock ore, malachite, and small quantities of 
native copper. 

Passing on now to gold, it is noticeable that the 
23,203 tons of ore mined in Merionethshire in 1904 yielded 
a value of £73,925, whilst 28,600 tons in the previous 
year only gave £19,398 worth. Eloquent testimony, indeed, 
to the pockety nature of the St. David’s lode, whence the 
bulk of the ore came. This easily beats the previous 
record of £52,147 in 1900—itself far above the average 
of the last thirty years. We are not in possession 
of the actual figures for the current year, but have 
an idea that the assay values show a falling off from 
last year. Still, the fact that so much gold has been won so 
close to our doors will no doubt come as a surprise to many, 
and were it not for the great variations in the yield shown 
year by year, money would surely be forthcoming for new 
ventures in the county where preliminary workings have 
shown about an ounce to the ton. An impression seems to 
be very generally existent that gold mining in Wales is 
strangled by the royalty demands of the Crown. This, how- 
ever, is not at all the case. The Commissioners of Woods 
and Forests have shown themselves willing to make great 
concessions, and the royalties have been reduced to quite a 
reasonable figure. 

Leaving the precious for the base metal, we find little 
to comment on in the figures for iron ore. The output, 
as we have said previously, was practically the same 
as last year at aslight decrease in valuation. With regard to 
imports of iron ore, Spain shows a decrease, though she still 
easily heads thelist. Norway shows an increase from 123,611 
to 281,862 tons, though it is probable that most of this is 
Swedish ore shipped from Narvik, especially as the figures 
credited to Sweden showa reduction. It seems pretty clear 
that the increased output from Northern Scandinavia must 
have a prejudicial effect upon the Spanish exports, and in the 
future there will be the production of the Dunderland Com- 
pany as a factor to be reckoned with. With regard to lead, 
perhaps the most important fact is the increased output of 
ore from the Rhosesmor mine at Halkyn, in Flintshire, 
giving it the premier place among Welsh mines. It has been 
discovered that the Flintshire lead mining area, instead of 
being within measurable distance of exhaustion, has still a 
long life before it, and this because the exploratory work 
carried out at Rhosesmor has shown that the lodes, instead 
of dipping at a sharp angle to the east, as had been supposed, 
are, in reality, thrown up again, and can be worked for a 
reasonable outlay in pumping. Mill Close mine, at Darley 
Dale, in Derbyshire, still heads the list with its output of 
about 6000 tons, but there is a good prospect of its finding 
a rival in the Flintshire field. A word might be said 
with regard to the column in the statistics giving 
the percentage of lead by dry assay. The figures are 
stated to be those returned by the smelters, though in some 
cases they are obtained from the mive authorities. For 
example, the footnote on page 250 gives 73 per cent. as 
the average yield of Derbyshire ores. This may have 
been correct in the past, when the ores were collected from a 
large number of small mines with inadequate dressing 
machinery, but we venture to think that a higher yield is 
obtained from the working at Mill Close to-day. Another 
case we might instance is the Wiregill Deep mine in Teesdale, 
where the assay value is given as 76 per cent. It may be 
mentioned that the ore at this mine last year was dressed up 
to 81°5 per cent., the reason for 76 per cent. being given in 
the returns being that a certain amount of mixed galena and 
cerussite—carbonate of lead—were recovered from the dumps. 
Of course, any carbonate ore brings down the assay figure, and 
so does galena from old dumps which is not dressed up to 
such a standard as the ordinary mine product. We mention 
these facts in case the figures given in the statistics should 
be read by an engineer as showing the comparative work 
accomplished by different dressing plants. 

Coming now to manganese, the increased production 
which we foreshadowed last year is shown in the rise from 
818 tons to 8756 tons. Notwithstanding this, the prefatory 





remarks remain the same, to the effect that, owing to the 
competition of foreign rich ore, our deposits are unlikely to 
be extensively worked. This assertion, we must say, is 
hardly borne out when we consider the activity being dis- 
played in the Llyn Peninsula of Carnarvonshire, where the 
British Manganese Company and the North Wales Iron and 
Manganese Company are at work. Compared with the 
Brazilian and Russian ores, the North Wales product is 
certainly low grade, but it is very free from phosphorus, and 
can be mined cheaply. Thea bulk of the output, it may be 
mentioned, goes to continental ports, the demand being an 
increasing one, The record production of manganese ore was 
in 1887, the figure being 13,777 tons, but the current year 
should see an advanceon this. Of course, prices are not what 
they were. If we go back thirty years, we find that 8671 tons 
of British ore yielded £57,766, while the value of last year’s 
output is stated to be £4370. The figures, however, must not 
be read too closely, because in former times pyrolusite was 
largely mined, while to-day practically all the ore mined is the 
earthy carbonate containing 25 to 35 per cent. of metal. The 
total imports of manganese for 1904 were 205,175 tons, 
against 231,864 tons in 1903, Russia heading the list, Brazil 
and British East Indies coming next in importance. It is 
noticeable that, whilst in 1903 British East Indies was well 
ahead of Brazil, the reverse was the case last year in the 
same degree, 

The great bulk of British silver is obtained from lead ores, 
from which source 141,592 oz. were obtained in 1904, against 
152,855 oz. in the preceding year. During the last two years 
silver lead mining has been resuscitated in Cornwall with a 
moderate amount of success. With respect to the main pro- 
duct of Cornish mining, a decrease in the amount of black 
tin is recorded, the figures being 6741 tons, against 7381 tons, 
the average price of the metal being £1 a ton lower than in 
1903. Considering the price and demand, it is somewhat 
surprising that wolfram shows a reduction from 272 tons to 
161 tons, albeit the value of the output was increased. 
Although it is understood that at least one other mine 
is adopting the magnetic process of separating wolfram 
from complex tin ore, yet there is no general keen- 
ness displayed to emulate the example of the Clitters 
United mine, which seems to have solved what has long 
been a difficult problem, and with satisfactory pecuniary 
results too, Our final reference to metal mining is concerned 
with zinc, the production of which shows a rise from 24,888 
tons to 27,655 tons, and this despite the closing down of the 
Frongoch mine in Cardiganshire, which, in 1902, had an 
output of 2476 tons of ore. Increased outputs are shown 
from other Cardiganshire mines, and also from Flintshire and 
Cumberland. An important fact with regard to the increased 
production is that a good deal of ore is now obtained from 
old dumps, a development -which is likely to show great 
progress. Especially is this the case at the Trelogan mine, 
Llanasa, now being worked by Messrs. Brunner, Mond and 
Co. By the way, a rumour reaches us as we write that this 
powerful company is about to re-open the Talargoch mine, 
near Rhyl, once such a noted producer of lead ore. It is 
understood that quantities of zinc blende were mined and 
left underground in the days when lead was the only metal 
thought worth winning, so apart from new mining develop- 
ments the venture promises success. It was at this mine 
in 1860 that a Cornish pumping engine with 100in. cylinder 
and 10ft. stroke, by the Haigh Foundry Company, of Wigan, 
was put in, and evidently a good deal of water has to be reckoned 
with. Nentheac mine, on Alston Moor, is the largest producer 
in Great Britain ; Carshield, in Northumberland, the second, 
whilst the Minera mine at Wrexham takes the third place 
instead of the first. 

Space permits but a brief reference to two of the non- 
metallic minerals: Fluor spar continues to show an 
increase, especially from the mines and waste heaps of 
Derbyshire ; this is attributable to its greater adoption as a 
flux in blast furnace practice. In 1898 the total output was 
valued at £49, while last year it was £15,464, of which 
£13,512 is credited to Derbyshire. With regard to chert we 
think that the reference to Derbyshire and Flintshire as the 
principal producing counties might be made to include York- 
shire. There is also an error in the statistics ; the output of 
930 tens in Yorkshire is represented as derived from quarries, 
whereas it was all obtained from mines under the -Metalli- 
ferous Mines Act, and should be placed in the same column as 
the bulk of the Derbyshire stone. The total outputof chert 
from Derbyshire, Flintshire, and Swaledale in Yorkshire, was 
6482 tons, according to our calculation from ths joint returns 
of chert and flint given in the table, whilst in 1903 it was 
8912 tons. 








THe INSTITUTION OF Crvit ENGINEERS.—At the opening niset- 
ing of the eighty-seventh session of the Institution, held on 
Tuesday, the 7th instant, Sir Guilford Molesworth, K.C.I.E., the 
retiring president, alluded to the loss which the Institution and 
the engineering profession generally had sustained during the 
recess by the deaths of Mr. James Mansergh, F.R.S., and Mr. 
George Robert Step » past-presidents, and of Sir William 
Shelford, K.C.M.G., member of Council. He then formally 
introduced to the bers his or in the chair, Sir Alexander 
Binnie. Sir Alexander Binnie then delivered an address to the 
members, an abstract of which is printed on page 460. The 
President subsequently presented the medals and premiams 
awarded by the Council for papers dealt with at the Institution in 
the course of the past session, and afterwards received the 
members in the library. 

THE JUNIOR INSTITUTION OF ENGINEERS.—On the 3rd November 
the opening meeting of the twenty-fifth session of the Junior 
[nstitution of Engineers took place. In the absence of the retir- 
ing president, Mr. W. H. Lindley, M. Inst. C.E , who was detained 
by professional work in Roumania, the chair was taken by Sir 
William H. White, K.C.B., F.RS., past-president. The Institu- 
tion medal for the most meritorious paper of the previous session 
was presented to Mr. George H. Hughes, for his contribution 
entitled ‘‘ Practical Notes on Waterworks Construction.” A very 
cordial vote of thanks having, on the proposal of Mr. A. Hunter, 
seconded by Mr. G. Hughes, been passed to Mr. Lindley for his 
services to the Institution during the past year, and responded to 
on his bshalf by Mr. F. R. Durham, Sir William White inducted to 
the chair the new president, Mr. Dugald Clerk, M. Inst. C.E, 
investing him with the badge. Mr. Clerk took as the subject 
of his presidential address, ‘‘The-Problem of the Gas Turbine,” 
his conclusion being that, so far as- present. knowledge went, 
there was but little hope of a business success being made of any 
interoal combustion turbine, The address was followed with the 
closest interest throughout, and at its conclusion a hearty vote of 
thanks, proposed by Mr. L. H. Rugg, seconded by Mr. E. Eade, 
and supported by Mr. J Fletcher Moulton, K C., past-pres:dent, 
was accorded the president by acclamation. The address is 
reprinted un another page of this issue. A visit has been 
arranged to take place on Saturday afternoon next, 18th November, 
at 2,30 p.m., to Messrs. Barclay, Perkirs and Co.’s Aucbor Brewery 
Park-street, Southwark Bridge. 
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ELECTRICAL BLAST FURNACE HOIST. 


Amonest the uses to which electricity is being largely 
put on the Continent is that for operating blast furnace 
hoists. Apart from the reliability of electric control, 
which can now-a-days be counted upon, there is the 
facility of installing automatic machinery, which affords 
safety and regularity of service that is an especially 























Fig. |. 
DIAGRAM OF HOIST AND BLAST FURNACE 


desirable feature in connection with blast furnace work- 
ing. Seeing that electricity is but little used for this 
purpose in this country, a description of a plant at work 
in Germany will, no doubt, be interesting to our readers. 
The blast furnace hoist described and illustrated was 
constructed by the Electrical Company, formerly W. 
Lahmeyer and Company, of Fankfort-on-Main, the 
mechanical portion having been supplied by E. Wolff, of 
Essen. 
as a double-compartment inclined hoist, one of the trucks 
being discharged into the blast furnace, while the other is 
being charged underncath in the pit. Two tracks lead to 





the charging pit, one for ore and one for coke, so that 
ore and flux and fuel can be hauled alternately. In 
double-compartment hauling the hoist is able to deal 
with a charge of about 2500 tons in 24 hours, the weight 
of a truck being about 2 tons, that of an ore charge 
about 4 tons, and that of a charge of coke or limestone 
about 2 tons each. Each run of a truck takes about 
75 seconds, the vertical lift being 40 m., so that, 
allowing 25 seconds for the loading of the trucks, in 
which time, we understand, the operation can be per- 


FURNACE 


HOIST 





disabled, have been dupl:c ated, ¢.g.,the electromotors and 
first reduction gear wheels, the brakes on the motor shaft, 
emergency brakes on the pulleys, kc. The working is 
automatic, so that all the attendant has to do is to start 
the lifting and lowering motion, and the starting, braking, 
and stopping are effected automatically by the mechanism 
itself. The controlling apparatus has likewise been 
duplicated, the connection of the whole plant having been 
so designed that the two motors with their corresponding 
controllers can not only be used alternately, but that an 


The hoist, as seen from Fig. 1, has been designed | 
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Fig. 2- ARRANGEMENT OF HOISTING MECHANISM 


formed, the duration of a charging run will be about | alternate operation of motors and starters as well as a 
100 seconds. The driving gear has, however, been so | simultaneous working of the motors is also possible. 
calculated that the hoist can deal with the same charge, | Interchangeability of the motors and controlling apparatus 
even in the case of single-compartment hauling, provided | enables working to be continued in the case of a break- 
the trucks be large enough to contain a 6 tons charge. _| down to either of the two parts. 

In designing and constructing both the mechanicaland| As seen from Fig. 2, the two electromotors have been 
electrical portions of the plant a special point has been | arranged to the left and right respectively of the rope 
made of trustworthiness. Such main parts of the winch as | pulleys and attached by their bed-plates to the founda- 
are subjected to any considerable wear and tear, or might be | tion frame of the winch. The frame consists of three 
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hollow castings which are kept together by flanges and 
rings. Hach of the motors has a capacity of 100 horse- 
power, and runs at 290 revolutions per minute with a 
current of 550 volts pressure. In order to ensure as 
uniform working as possible, even with varying loads, 
and to provide a braking action in the event of a motor 
supplying back current as a dynamo, the motors are 
counter-compounded. On starting, the compound wind- 
ing is switched out of circuit. The motors act through 
a double gearing on the two large-toothed wheels screwed 
to the drums. These as well as the large-toothed wheels 
of the gearing are made of cast steel, and have been 





lever placed immediately beside the steering wheel. The 
braking weight having dropped, it can be lifted again by 
meansof a hand winch, when the disengaging mechanism 
re-engages oer 

The depth indicator above referred to has been arranged 
immediately in front of the operator's cabin, and is pro- 
vided with two screw spindles and index nuts, enabling 
the position of the moving trucks to be detérmined 
accurately at any moment. It is operated through bevel 
wheels from the gearing spindle. Two bells struck by 
the moving nuts serve as warning signals as the trucks 
approach the terminal position. 









moves along the spindle will at each moment of time 
occupy a position corresponding to that of either of the two 
trucks. As soon, however, as the hoist arrives at its terminal 
position, the nut comes in contact with a stop rigidly con- 
nected to the frame, so that the frame and the starting 
wheel connected to it, and accordingly the controller 
barrels, are turned backwards and the current switched 
off. Braking contacts are provided in the controller to 
cause the motor to be run as a dynamo, thus ensuring a 
smooth but accurate stopping of the trucks. At the 
same time as the switching barrel is brought backwards, 


All the controlling | the starting barrel is likewise brought to its zero position 



































Figs. 4 and 5—FRONT AND REAR VIEWS OF THE CONTROLLERS 


designed in two parts and cut on special machines, the 
pinions being of wrought Siemens-Martin steel. The 
shafts, which run in gun-metal bearings, are made of the 
same material. Only the extensions of the motor shafts 
run in white metal bearings, which, like the motor bear- 
ings, are provided with ring lubrication. The braking 
discs of the controlling brake are fitted to the motor axles, 
whereas those of the emergency brake are cast on the 
rope pulley. 

The brake rod of the working brake is fitted to the 
foundation frame of the winch, and is actuated by 
magnets governed by the controlling apparatus, these 
magnets being designed for a pulling strength of 100 
kilos. and 100 mm. stroke. They are provided with air- 
damping, so as to avoid any heavy shocks as the current 














handles are placed in a central}position, so that the machine 
can be instantly regulated by the attendant, and the 
whole mechanism can also be readily inspected. The 
automatic starters are placed in duplicate on the left and 
right-hand side of the operator’s stand, and they are con- 
nected by a chain transmission both to the controlling 
wheel and gearing. The whole, as above stated, has 
been so arranged that the operator merely starts the appa- 
ratus, the control then being automatically operatedby the 
hoist itself. The whole gearing is illustrated on page 462, 
and Figs. 4 and 5 show the automatic controllers. The 
latter has two contact barrels, one of which is moved by 
the starting wheel, whereas the other is rotated by chain 
transmission from the shaft of the gearing. The former 
will switch so much resistance out of the motor armature 
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Fig. 6—BRAKING MECHANISM 


is thrown in or out. As soon as the motor circuit is 
completed the brake is lifted, dropping again immediately 
the current is switched off or fails for some reason or 
the other. The emergency brake consists of two wood- 
lined steel bands which are operated by a common strong 
braking lever fitted with a weight. The arrangement can 
be seen in Fig. 6. It works as soon as the truck 
becomes over-wound and rises to too great a height. 
The index tappet on the depth indicator lifts a rod, which 
thereby withdraws a strut from underneath the brake 
lever, so that the latter drops, and consequently applies 
the emergency brakes. This brake can, however, be also 
operated by hand by the attendant by means of a braking 





circuit that the motor will just be started, after which 
the second starting barrel, which is controlled by the 
gearing itself, is set in motion, and automatically short- 
circuits the various stages of the resistance, one after the 
other. The speed at which the operator performs the 
switching on of the current has no influence on the 
starting up of the motor, and the same remark applies to 
the stopping of the hoist. The latter is effected by a 
retarding device operated from the shaft of the gearing 
through bevel wheels, and consists of a solid screw spindle 
with a nut sliding in a guiding frame. The small friction 
of the nut on the screw is not sufficient to produce the 
rotation of the guiding frame, so that the nut as it 


by a rod connected,to it. The;connections of the starter 
have purposely been designed to enable the motors to be 
run in either direction, the mechanism being so arranged 
that the attendant can move the starting wheel only in 
one direction, which is determined by the position of the 
trucks. A magnetic spark-damping arrangement protects 
the contact bars and cams against burning by electric 
arcs. 

Simultaneously with the above-mentioned electric 
braking of the motor, the braking magnet throws into 
action the mechanical brake, which is fitted on the motor 
spindle. Thus two safety devices are provided. In 
addition to these, there has, however, been added a 
third brake which acts on the rope pulleys. As already 
stated, it is disengaged automatically by a tappet on the 
depth indicator, and it can also be operated by the 
attendant. 








LIVERPOOL AND HER RIVAL PORTS. 
On the ist inst. Mr. T. Reney Smith, M.I. Mech. E., 
M.I.N.A., delivered his presidential address at the opening 
meeting of the thirty-second session of the Liverpool Engi- 
neering Society. Departing from the general gustom, by 
which the President treats of that particular branch of the 
engineering profession with which he is more especially 
associated, Mr. Smith offered for the consideration of the 
members some suggestions for improvement and develop- 
ment whereby the progress of the city of Liverpoo) and its 
trade might be advanced. Naturally, he said, in such a 
connection the first thought pertained to shipping. It was 
fot necessary fo go back to very early history to appreciate 
the enormous increase that had taken place in the number 
and tonnage of vessels using the port. Attention need only 
be drawn to the modern developments which had followed 
the increase in the size of vessels since about 1875—the year 
in which the Liverpool Engineering Society was founded. 
During the intervening period between then and now, much 
emigration from England, Ireland, and the Continent had 
taken place to America. A great deal of this traffic had 
passed through Liverpool, and it had led to an increase in 
the size of vessels, and to improvements both in speed, 
economy, and comfort. In 1880 the Atlautic trade increased 
by leaps and bounds, and Liverpool, owing to her favourable 
geographical position, was immediately affected. The Port 
Trust recognised the necessity for prompt action. Works of 
great magnitude were undertaken. The whole of the dock 
system was revised. 

An important question in matters connected with a port 
was that of minimum depth of water available. Shipbuilders 
complained that their efforts to meet the demands of ship- 
owners were not seconded by those responsible for dock and 
harbour accommodation. As was to be expected, owners sent 
their vessels where the best accommodation was to be obtained. 
Thus, what might be termed a ‘‘ Battle of the Ports’’ had 
sprung up. London was about to have provided for it a 
navigable channel up to the Royal Albert Docks, having a 
depth of 30ft. at low water of spring tides. The London 
County Council and the Thames Conservancy intended to 
apply to Parliament for powers to take over the existing docks 
and place them under one authority. Great improvements 
were proposed, which, it was anticipated, would ensure the 
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speedy handling and despatch of the largest cargoes, and, 
added Mr. Smith, ‘there is little doubt that when the various 
dock companies are combined under one authority, the 
advance in accommodation will be rapid.”’ 

At Southampton there had been a great movement for the 
development of the dock system, to compete with the northern 
port of Liverpool. Powers had been obtained for deepening 
the entrance channel to 35ft. at low water of ordinary spring 
tides, which is increased by 13ft. at high water—a depth 
almost constant for nearly four hours, owing to the natural 
but unusual advantage of double tides in Southampton Water. 
Graving docks had been constructed to receive vessels of 750ft. 
to 850ft. in length, and 88ft. in breadth, with 33ft. depth of 
water over the blocks at high water of ordinary spring tides. 
Hydraulic and electric cranes of great power, and shears 
capable of dealing with 80 tons, had been installed, whilst 
railway facilities for dealing with cargoes in the most 
expeditious manner had been provided. 

At Avonmouth new docks were under construction, having 
entrances 100ft. wide, and locks 850ft. long. These docks 
had 36ft. depth of water at high water of ordinary neap tides, 
and 46ft. at high water of ordinary spring tides. Adequate 
graving dock accommodation was to be provided, and it was 
claimed that for despatch in discharging cargoes at low rates 
these docks had no equal in the country. 

At Glasgow the works carried out had been gigantic. In 
the memory of living man the Clyde could be waded across. 
Now there was a channel in which vessels drawing 24ft. of 
water could lie at anchor. There were over 15,000 lineal 
yards of quayage in the harbour and docks, and an area of 
water space of 205 acres. It was certain that in the near 
future the channel] would be made deeper and the accommo- 
dation increased. 

The Tyne was admirably situated as regards accommoda- 
tion. There were on it no less than 23 graving docks, 
ranging from 300ft. to 438ft. in length. The depth on the 
bar at low water of spring tides was 25ft., the rise at neap 
tides was 11ft. 

From these brief summaries it would, said Mr. Smith, be 
realised that authorities in this country were each doing their 
utmost to induce shipowners to use their ports, and were 
striving in every possible direction to outdo their rivals— 
rivals not only at home, but abroad. One of the most 
ambitious of the latter was Antwerp—50 miles from the 
sea up a tortuous river. There, vessels drawing from 28ft. 
to 30ft. of water could moor safely alongside the new quays. 
There was a water surface of 170 acres, and a length of 
riverside wharfage of 6000 yards, or a total quay and river- 
side wharfage of 20,950 yards, with dock entrances 78ft. 
wide, while a depth of 27ft. to 28ft. was maintained in the 
nine new docks. Seventy acres more of new docks were, he 
said, under construction, which would give an additional 
quay accommodation of 3300 yards. Ten dry docks con- 
cluded the equipment, the largest of which was 506ft. long 
Quite recently instructions had been issued for straightening 
the river, to minimise the risk of navigation ; no less expen- 
diture than ten millions sterling being anticipated for this 
work alone. The railway facilities had been well considered, 
lines running alongside vessels, involving only one handling 
of goods to or from ship and truck. 

Hamburg, too, was making rapid strides. The new harbour 
works just completed, had cost over £6,000,000 sterling, and 
extensive dredging was in progress to deepen the bar at 
Blankanaza, which at present limited the draught of vessels 
to 23ft. at mean spring tides. Dry docks of large size had 
been constructed, also a floating dock of large dimensions, 
while no less than 540 cranes of all sizes are provided, the 
lightest dues being charged. It was the German boast, said 
Mr. Smith, that Hamburg, when all the works now in pro- 
gress were completed, would be the greatest and cheapest 
harbour on the Continent. 

The increase in the depth of vessels had chiefly influenced 
those engaged in the Atlantic service. New York was the 
main point of arrival and departure for this service. It had 
a land-locked harbour, and there was a scheme now in hand 
for deepening the approach channel to 40ft., with a minimum 
of 35ft. at the quays and wharves. 

It was gratifying, continued Mr. Smith, to feel that with 
all these rivalries Liverpool intended to maintain the high 
position she had won. The tonnage of vessels possessed by 
Liverpool was equal to one-twelfth of the registered tonnage 
of the world. Tae demands for the accommodation of this 
huge fleet were constantly increasing. No alterations or 
additions were allowed to interfere with the other business of 
the port. The approach channels had been deepened, so that 
practically all the vessels using the port could enter and leave 
it at all states of the tide. 

During the last year the sand removed from the bar and 
shoals in, the Queen’s and Crosby Channels amounted to 
9,120,000 tons, and the quantity removed from the bar since 
the dredging there in 1890 to 33,240,000 tons, and from the 
shoals in the previously-named channels 54,860,000 tons, 
the depth of water in the river approaches now being about 
27ft. at low water of spring tides. The northern section of 
the Liverpool docks was still being developed, and preliminary 
works for contemplated new docks had been carried out. 
The lines of railway had been extended to the Seaforth 
boundary of the estate, and substantial roadways made 
for timber and other traffic. The northern entrances 
between the docks had been widened, to allow the passage of 
any vessels from one dock to another, inside the system, and 
extensions had been made in the shed accommodation to meet 
the requirements of companies having appropriated berths 
there. The south passage of the Brocklebank Dock had been 
deepened, and the gates reconstructed. A culvert from 
Canada basin to the pumping station at Brocklebank graving 
dock would give the means of pumping water into the 
Brocklebank Dock to provide it, and the docks north of it, 
with a higher level. The new graving dock, 804ft. long, 
would shortly be completed, and would considerably relieve 
the pressure of the demand for the North End dry docks, 
consequent on the abolition of the old Sandon docks. A new 
half-tide dock, on the site of the old Sandon basin and 
Wellington half-tide dock, had been constructed, with deep- 
water entrances from the river. The old Sandon Dock had 
been deepened, and a 90ft. entrance made, leading from the 
new half-tide dock. The Canada graving dock had been 
constructed, 925ft. long, with a width of entrance of 94ft., 
capable of accommodating the largest vessels for some time 
to come. Further south the construction of King’s Docks 
Nos. 1 and 2, was being pushed rapidly forward, and the 
Wapping Dock deepened to 19ft. 6in. below the Old Dock sill, 
the same depth as the Kiog’s Docks opening out of it. The 
Queen’s Dock was also being deepened to the same extent, 
and the new Queen’s graving dock was practically 
completed. This dock is 634ft, in length, 80ft. in 
breadth, and would form a valuable addition to this 





section of the dock estate. The greater portion of 
the Brunswick Dock had been deepened to 21ft. below 
the Old Dock sill, and preparations were being made for 
the extension of this dock in a southerly direction. Dredging 
operations were being pushed on to deepen the approaches 
and the river entrances. Quite recently a new graving dock, 
No. 4 Herculaneum, 754ft. long and 80ft. wide, had been 
opened. On the Birkenhead side of the river, improvements 
to the existing docks were being carried out, and the graving 
docks, basins, &c., of the Tranmere Bay Development Com- 
pany were well advanced towards completion, while the two 
graving docks, respectively 900ft. and 750ft. long, were also 
in an advanced stage. Further south, the Garston Graving 
Dock and Shipbuilding Company had acquired a fine dry 
dock, 400ft. in length and 85ft. in breadth, which had proved 
a great convenience to those vessels using the upper reaches 
of the Mersey. With the docks, the cargo accommodation 
was also being rapidly brought up to date, and two-storey 
sheds, with roof cranes, were being constructed, capable of 
dealing speedily with the enormous cargoes now being carried 
in single bottoms, which in the old days would have required 
far — quay space than could be now allotted to any one 
vessel. 

The foregoing was, said Mr. Smith, but a rapid review of 
the gratifying changes and improvements so energetically 
undertaken by the Mersey Docks and Harbour Board. There 
were certain improvements which might be suggested, but 
they were only of detail. There was. for example, a lack of 
cranes at many of the graving docks. This resulted in slow 
dealing with the work of overhaul on those vessels using 
them. Most especially so was this at the Herculaneum and 
Birkenhead docks, which were usually occupied by large 
vessels. Then it would be avisable to divide the larger 
graving docks into two by intermediate gates. Then, through- 
out the whole of the Liverpool dock system improvements in 
the methods of dealing with cargoes, and a more convenient 
mode of carriage of goods, were urgently needed. Perhaps 
the new arrangement of port charges .and methods would 
have the desired effect, keeping the trade at the port, and 
inducing an increased number of vessels to use the docks. 
The various trades should be fostered to the greatest possible 
extent. Shipbuilding, once such a feature in Liverpool, 
should be encouraged afresh. Leviathans, perhaps, could 
not be constructed there, but an industry might well be 
created which would give steady employment to a large 
number of men—skilled mechanics—so desirable to have 
available in such a port. 

Mr. Smith completed his address by referring to the 
proposition brought forward by Sir W. H. White some years 
ago that Liverpool should found a Chair of Naval Architec- 
ture at its University. So far, he said, the matter had 
progressed but slowly, though a sub-committee had been 
formed to discuss ways and means, but the active co-opera- 
tion of the members of the Society would help forward a 
matter of such importance. A Chair of Naval Architecture 
in Liverpool would, he added, at once give a fillip to the 
study of that science upon which so much depends. 








FORTHCOMING MEETINGS. 
No, I. 


WE have during the past few days received notices from 
the secretaries of many of the engineering and learned 
societies containing, in most instances, a complete list of the 
papers to be submitted for discussion before the respective 
societies during the session which has just commenced. The 
Society of Arts opens its one hundred and fifty-second 
session on the 15th of November with an address by the 
chairman of the Council, Sir Owen Roberts, M.A., D.C.L., 
F.S.A. The papers to be read at the ordinary meetings 
before Christmas are of little interest to the engineer. On 
November 22nd Mr. F. Martin Duncan will describe the 
‘*Cinematograph and its Applications,’’ and on December 
20th Mr. Charles L. Burdick will lecture on the ‘‘ Aérograph 
Method of Distributing Colour.” The paper on ‘‘The 
Manufacture of Sugar from British Beet,’’ by Sigmund 
Stein, is practically the only subject that will interest 
engineers, with the probable exception of that on 
‘©The Commerce and Industries of Japan,’’ by Mr. 
W. F. Mitchell. On November 29th an account of the doings 
of the British Association in South Africa will be given by 
Sir William H. Preece, F.R.S., K.C.B. The after-Christmas 
meetings will be much more to the engineer’s taste. The 
dates of the meetings do not appear to have been arranged 
yet, but the subjects include ‘‘ London Traffic,’ by Captain 
G. S. C. Swinton, L.C.C.; ‘*The Preparation of Oxygen 
from Liquid Air,’’ by Monsieur Raoul Pictet ; ‘‘ The Planting 
of Waste Lands for Profit,’’ by Mr. J. Nisbet; ‘‘ Industrial 
Russia,’’ by Mr. Lucien Wolf; and ‘‘The Horseless Carriage, 
1805-1905,’’ by Mr. Claude Johnson. Two lectures which 
ought to be of even more interest than the above will be given 
by Mr. J. B. Millet and Mr. James N. Shoolbred, B.A., 
A.M. Inst. C.E., respectively on ‘‘Submarine Signalling’’ 
and ‘‘The Supply of Electricity.’’ Three out of the 
five Cantor lectures—which are always a feature of this 
Society—are on engineering subjects. Dr. Flemming, F.R.S., 
will give four lectures on the ‘‘ Measurement of High F're- 
quency Currents and Electric Waves,’’ on November 27th, 
December 4th, 11th, and 18th. These lectures are a 
continuation of previous courses on ‘‘ Electric Oscillations 
and Electric Waves,’’ and on the ‘‘ Hertzian Wave Tele- 
graphy.’’ The second series, given by Sir William White, 
K.C.B., F.8.8., on January 29th, February 5th, 12th, and 
26th, on ‘‘ The Modern Waizship,’’ will be specially interest- 
ing. The third set of lectures is by Professor Vivian 
Lewes, who will on March 12th, 19th, and April 2nd, discuss 
‘“‘ Fire: Fire Risks and Fire Extinction.’’ The Howard 
lectures will this year be delivered on January 18th, 25th, 
and February ist, by Professor Silvanus Thompson, 
DSc., F.R.S.; the subject will be ‘‘ High-speed Electric 
Generators.”’ 

The programme of the Association of Engineers-in-Charge 
is not very extensive, yet all the papers that are to be read 
are on subjects which at the present time are receiving con- 
siderable attention. The meetings will be held, as usual, at 
the St. Bride’s Foundation Institute, Bride-lane, Fleet-street. 
The first two papers deal with the manufacture and illuminat- 
ing power of gas. ‘The first will be read on November 8th, 
by Mr. W. H. Y. Webber, J.P., the title being ‘‘ Coal 
Gas Manufacture and Plant.’’ The other paper, on 
‘* High-pressure Gas Illumination,’’ will be given by Mr, 
J. W. Blakey on December 13th. At the beginning of the 
New Year—January 10th—Mr. Frank Crawter will discuss 
‘‘ Storage Batteries, and their Application to Public Institu- 








tions.’’ Mr. H. C, H. Shenton’s paper on ‘‘ Small Water 
Supplies,’’ to be read on February 14th, ought to prove most 
interesting. Another subject which has been much before 
the public recently is the ‘* Ventilation of Public Buildings,” 
A paper on tho latest methods of ventilation will be given on 
March 14th by Mr. Geo. Bibby. The annual dinner will be 
held on March 17th. The last paper of the session will be 
given on April 11th by Sir Charles Forbes, on the ‘Origin 
=a Progress of Acetylene, and its Adaptability to Various 
ses.”’ 

The papers to be read at the Junior Institute of Engineers 
embrace a varied assortment of subjects, and all of them are 
of interest to the engineer. The new session commences on 
January 26th, with ‘‘ Some Notes on Boiler Trials,’’ by Pro. 
fessor J. D. Cormack, B.Sc. On February 2nd, Mr. Kenelm 
Edgcumbe, M.I.E.E., will describe some ‘‘ Recent Electrica] 
Engineering Measuring Instruments.’’ The anniversary 
dinner will take place on February 10th in the Victoria Halli, 
the President of the Institute being in the chair. ‘ Archi- 
tectural Design and Expression ’’ is the subject chosen by 
Mr. H. Heathcote Statham for his paper on February 15th. 
In March there will be only one paper read. This will be on 
‘‘Gas Engine Indicators,’ by Mr. L. F. de Peyrecave. On 
March 10th a conversazione will be held, and special 
arrangements have been made for a short lecture to be 
given on ‘The Evolution cf the Man-of-War,’’ by Mr. (. 
Alfred Smith, B.Sc. This lecture will be illustrated by 
lantern slides, which have been kindly lent by the Navy 
League. A joint meeting with the Discussion Section of the 
Architectural Association has been arranged for April 11th. 
It will be held at 18, Tuften-street, Westminster, at 7.30 p.m., 
and the paper to be read will be ‘‘ Ferro-concrete,’’ by Mr, 
8. N. Bylander. For the meeting tobe held on April 20th the 
subject will be ‘‘ Internal Combustion Engines as applied to 
Marine Purposes,’ by Mr. Francis J. Maddox. The final 
meeting will be held on May 11th, when Mr. Adam Hunter, 
Assoc. M. Inst. C.E., will deal with ‘‘ The Structural Des‘gn of 
Factories.”’ 

The arrangements of the Rugby Engineering Society arc 
complete for the ensuing season. There will be twelve 
general meetings, including the annual general meeting. 
The first three meetings have already been held; the next 
will take place on Thursday, November 16th, when a 
paper will be read by Messrs. J. Brierley and T. Robertshaw, 
entitled ‘‘The Generation of Steam.’’ On November 30th 
Messrs. E. R. Briggs and E. A. Reynolds will submit a joint 
paper on ‘‘ The Conversion of Steam Energy into Mechanical 
Energy.”” Then Mr. P. A. Mossay will discuss ‘ High-lift 
Pumps” on December 14th. The meetings will thea be 
suspended until the new year, when on January 4th they 
will be resumed, and Mr. F. R. Clough will read a 
paper, entitled ‘‘ The Conversion of Mechanical Energy into 
Electrical Energy.’’ ‘The Design of a Large Shop for 
Electric Manufacturing ’’ is the subject chosen by Mr. F. J. 
Sharr on January 18th, and on February Ist Mr. C. 
McCarthy-Jones will read a paper on the ‘‘ Transmission of 
Electric Energy.’’ March 1st has been reserved for short 
papers the titles of which are not yet announced. There are 
also to be two lectures during the session. The first of these 
will take place on February 15th, when Mr. W. J. Parish, of 
the Vacuum Oil Company, will be the lecturer, the subject 
chosen being ‘‘ Lubrication.’’ The second lecture, entitled 
‘* High - speed Steel,’’ will be delivered on March 15th by 
Mr. J. M. Gledhill, of Messrs. Sir W. G. Armstrong, Whit 
worth and Co,, Limited. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


ARRANGEMENTS have been set on foot by the Council of the 
Institution of Electrical Engineers to entertain next year the 
kindred institutions in Europe and America, who, as it will 
always be remembered, have shown such lavish hospitality to 
the members during their visits abroad. Official invitations 
to visit Great Britain as guests of the Institution have been 
sent to :— 

The American Institute of Electrical Engineers, 

The Canadian Electrical Association. 

The Société Internationale des Electriciens. 

The Associazione Elettrotecnica Italiana. 

The Schweizerischer Elektrotechnischer Verein. * 

The Elektrotechnischer Verein. 

The Verband Deutscher Elektrotechniker. 

The date for the arrival of the foreign guests has been fixed 
for the last week in June, 1906, and the visit will probably 
extend over about a fortnight. The programme exists, of 
course, in outline only as yet, but the present idea is to spend 
about one week in London, which will give an opportunity to 
the guests to see the new electrical developments, and to 
make excursions in the neighbourhood. It is then proposed 
to make a tour through some of the principal industrial 
centres in the United Kingdom to visit works, and provide 
local entertainments for the visitors. 








Guascow UNIVERSITY ENGINEERING Society.—The opening 
meeting of this Society took place in the lecture theatre of the 
James Watt Engineering Laboratories of the University on the 
evening of November 2nd. In the absence of the Hon. President, 
Mr. G. T. Beilby, F.I.C., the chair was taken by Dr. Robert 
Caird, of Greenock, a former hon. president. The proceedings 
mainly consisted of a lecture by Mr. Arthur Gulstone, of Mes:rs. 
Sir W. G. Armstrong, Whitworth and Co., Limited, Newcastle-on- 
Tyne, his subject being ‘‘ Lake Baikal and its Connection with the 
Great Siberian Railway.” The subject, although not entirely an 
engineering one, was of great interest to engineers in respect of the 
information conveyed and the numerous fine lanternslides exhibited 
concerning the ice-breaking and train-ferry steamers on Lake Baikal, 
the construction and working of the Circum-Baikal Railway, and 
the various arduous undertakings connected with the transport of 
goods and passengers over and through the ice prevailing for a 
considerable part of the year in that region. Several of the slides 
exhibited work proceeding on the reconstruction of the huge ice- 
breaking steamer Ermack on the lake side, and others illustrated 
the manner in which steamers were housed in the ice in sheltered 
parts of the lake during the depth of the winter, and how the 
vessels’ bott were cl d and painted even when surrounded 
by solid ice. A vote of thanks to the lecturer was proposed by 
Professor Archibald Barr. who called attention to the inter- 
dependence of peace and war in the progress of the world’s work, 
remarking that but for the Russia-Japanese war the Circum-Baikal 
Railway and other undertakings which will make for the advance- 
ment of Russian affairs and progress generally would not have 
been so expeditiously carried through. The next meeting of the 
Society takes place on the 28rd current, when a lecture will be 
given by Mr. Henry A. Mavor, of Mavor and Cuulson, Glasgow, 
on ‘* The Art of Approximation,” 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 


Tar principal railway accidents in the United States of 
Anprica daring Saptember include 24 collisions and 17 derailments. 


One hundred and forty-nine trains arrive at Liverpool- 
street station every weekday before 10.30 a.m., and bring with 
them 75,000 people. It is estimated that a further 60,000 persons 
alight at one or other of the threa previous stations, 


Ture Great Western Railway one day last week made 
an attempt to run an express train from Plymouth to London—a 
distance of 2464 miles—in as many minutes withouta stop. Owing, 
however, to compulsory “slows ” the time occupied was slightly in 
excess of 4 hours 64 minutes, 


In July, 1905, a scheme for the construction of lines in 
the different Philippine Islands was published granting special 
ficilities for railway construction under a guarantee by the 
Philippine Commission of 4 per cent. per annum for a term not 
exceeding thirty years. Only American or Philippino contractors 
were allowed to tender. 


Tue management of the Ohio River and Western Rail- 
road between Zanesville and Bellaire, 0., 112 miles, has decided to 
broaden the 3ft. gauge for a few miles out from Bellaire by laying 
a third rail, and to operate that portion by gasoline cars for 
passenger traffic. If the experiment proves successful it will be 
extended to the entire line, 


Tur Manila and Dagupan Railway Company is con- 
structing a narrow-gauge branch line from Manila to Pasig on 
the east, and thence branching to Mariquina and Antipolo in a 
northerly direction, and has completed a line from Bigaa, about 
20 miles north of Manila, to Cabanatuan to the north-east. The 
total length of these lines is about 80 miles. 


Tue Perth tramway system, as reconstructed and 
electrified by the corporation, was opened this week. ‘The plant 
includes switchboard, engine and dynamo, and provides power to 
drive more than forty cars. The system, which is six miles in 
length, has cost between £80,000 and £90,000, including the 
purchase price—£21,800—for the old system. 


Contracts have been let by the Chicago, Burlington, 
and Quiney Railroad for building its proposed extension from 
Frannie, in the northern part of Big Horn County, Wyo., south- 
east through Lovell and in to Wellington, and thence south 
to Worland, about 85 miles. The work includes the building of 
three steel bridges. The maximum grades will be 16ft. to ths 
mile. 


Now that the boring of the Simplon Tunnel is com- 
plete, the question is being debated as to whether the railway 
running through it should be worked by steam or by electric 
traction. A leading Swiss firm has made a definite proposal for an 
electric line, and there is this in its favour, that the electric 
installations at Brig that were used during the tunnel operations 
could be economically utilised. 


Ir is expected that this month will see the opening of 
the High Wycombe joint line of the Great Central and Great 
Western Railways, as far as goods traffic is concerned, and that 
early next year passenger traffic will be possible. When this line 
is sufficiently consolidated for express running it is certain that 
some further acceleration of the express service from London to 
the Midlands and Lancashire, &c., will follow. 


It is stated that the Government propose to take steps 
to introduce a Bill next session for the establishment of a Traffic 
Board for London on the lines recommended by the Royal Com- 
mission. The Board of Trade have already been asked to consider 
whether any schemes for new railways in London will be allowed 
to proceed during the coming session, the 15th November being 
the last day upon which notice can be given by the promoters. 


A FURTHER section of the new electric system of 
tramways at Leith, comprising about 64 miles of track, practically 
all double line, was opened on the 3rd inst. The permanent way 
is laid on a bed of concrete, and all the equipment is of the most 
modern description, the overhead eeak tole a good example of 
all the different methods of suspensi Centre poles are largely 
adopted, but span wire poles and side brackets have also been used 
where these were more suitable and the trolley wire is of the 
grooved type. 


StxtgeNn lines were brought under construction in 
India during the past fifteen months. Chief of them is the Nagda- 
Muttra extension, vid , of the connections of the Bombay, 
Baroda and Central India system, the necessity for which has long 
been urged by the Bombay Chamber of Cc ce in the interests 
of that port. The total length is 343 miles, and the cost of the 
work—which is undertaken by the State—will be nearly 300 lakhs 
of rupees, or two millions sterling. There are now 27,749 miles of 
railway open for traffic, with an additional 3138 miles under con- 
struction, or sanctioned, 


Tue South-Eastern and Chatham Raiiway Co. announces 
that the complete winter service of express trains to the Riviera is 
now in force. The principal service leaves 7i4 Dover-Calais at 
1] a.m. from Victoria daily, reaching the various destinations in 
the South of France early the following afternoon. This service 
connects in Paris with the Riviera night express, which leaves the 
Lyon Station at 9.20 p.m. The Mediterranean express—train 
de luxe—composed exclusively of dining and sleeping cars, is also 
running from Calais direct to the Riviera every Monday, Wednes- 
day, Thursday, and Saturday. 


Ir is announced on the authority of the Commercial 
and Industrial Gazette of St. Petersburg that the Russian Ministry 
of Ways will undertake in the spring the construction of a new 
railway from Ufa to the rich copper and iron deposits of the region 
known as Magnitnaia Gora—Magnet Hill. The length of the new 
line will be 144 versts—76 miles. The (‘azette states also that 
poapasate have been under consideration for the constraction of a 
ine for the conveyance of coal from the station of Nikitovka, on 
the Koursk-Kharkoff-Sevastopol Railway, in a straight line to St. 
Petersburg. A sub-committee has been elected to consider various 
details in connection with this project. 


Ir is estimated that about 1,750,000 local journeys are 
made every weekday on railway trains in Greater London. About 
4300 trains arrive at the various termini from the suburbs, and of 
these 1348 reach their destination before 10.30 a.m., and there dis- 
charge about 420,000 people. Only a few trains arrive before 
5 a.m., but 67 come in between five and six, 145 between six and 
seven, 242 between seven and eight, 360 between eight and nine, 
384 between nine and ten, and 267 between ten and eleven. The 
rush to the City between eight and ten, so far as the railways are 
concerned, means that 714 trains carry 260,000 passengers to the 
termini, or an average of 364 per train. 


A scHEME to construct a direct line of railway between 
Blackpool and Southport and Wigan, and to link the Great Central, 
Midland, and Great Northern systems with the Fylde district, was 
propounded to the Southport Chamber of Commerce last week. 
The new lines would be about 30 miles long, and would necessitate 
a bridge over, or a tunnel under, the estuary of the Ribble. The 
distance between Blackpool and Southport would thereby be 
reduced from 40 to 19 miles. The total cost, including half a 
million for the bridge—which would be about five miles long—was 
estimated at two millions sterling. The scheme was so favourably 
received that it was decided to form a local committee, and invite 
various trades in the town to send representatives on a deputation 
to the local authorities and the railways concerned, 








Tae Kaiser Wilhelm Canal is to be made three times 
wider than it is at present. 


Tae maximum amount of petroleum spirit allowed to 
ba kept in any one storehouse, whether for a motor car or not, is 
60 gallons, 


In London, the rainfall for the first five days of 
November amounts to 1-23in., which is 0-27in. more than fell in 
the whole of October. 


THE value of carriages and motor cars imported into 
this country from France in 1904 was £1,646,009, an increase of 
£346,000 over the 1903 imports. 


A RETURN published by the French Ministry of the 
Interior concerning the number of motor vehicles in France shows 
that there are in France at the present moment 21,524 motor cars, 
of which 4067 are in Paris itself. 


Amonast the five new Manx Acts, made law on October 
24th by open-air promulgation from Tynwald Hill, the principal 
measure was an enactment regulating the speed of motor cars, and 
fixing the speed limit at 14 miles an hour. 


Ir is estimated that the ‘fifty most important English 
motor car buiiding firms last year turned out 7600 cars. Taking 
the average cost of these cars at £400 apiece, we have a total value 
of the British product in cars of £3,040,000. 


Tue total value of exports from this country to France 
last year amounted to over £20,950,000, a decline of over £1,320,000 
compared with 1903. On the other hand, the imports from France 
amounted to over £48,680,000, being an increase of £890,000 com- 
pared with 1903. 


Tue iron furnaces of the United States annually produce 
gas sufficient to generate over 1,000,000 horse-power, which could 
be utilised in furnishing electricity for industrial purposes. Some 
of this gas is now used in gas engines for driving the machinery in 
iron and steel works. 


Over three thousand four hundred cars in France are 
used for professional purposes, and, consequently, only pay half the 
tax exacted in respect of those used for pleasure purposes, Nearly 
one-third of these professional cars are used by doctors, veterinary 
surgeons, and dentists. 


Accorp1NnG to the Cologne Gazette, the new German 
battleships will have a displacement of 18,000 tons, and the new 
cruisers a displacement of 15,000 tons. The increased displace- 
ment is necessitated by the decision to adopt heavier guns in 
accordance with the action of other naval Powers, based upon 
the lessons of the Russo-Japanese war. 


AccorpDINnG to the Tvmes correspondent at Berlin, the 
German naval estimates for 1906 will provide for the construction 
of battleships and cruisers equal in displacement and armour to 
the latest types adopted by other Powers. If Germany proceeds 
to build battleships of not less than 16,000 tons, the widening of 
the Kiel Canal will be inevitable, unless the larger ships are 
reserved solely for service in the North Sea. 


In order to test the effect of vanadium upon steel, a 
mild steel free from phosphorus, with a tensile strength of 
30 tons per square inch and 17 per cent. of elongation, was melted 
in a graphite crucible. It thereupon became carbonised, and 
showed 61 tons tensile and 23 per cent. elongation. On adding 
1 per cent. of vanadium the tensile was raised to 69 tons, with an 
elastic limit of 50 tons, and 7-3 per cent. elongation. 


THE report on the tenth working year of the North Sea 
and Baltic Canal issued by the Imperial Canal Commission, from 
the Ist April, 1904, to the 3lst March, 1905, affords testimony to 
the constant increase in the traffic through the canal. Altogether 
32,623 vessels liable to pay the dues, with a total net capacity of 
5,270,477 register tons, used the canal during the period under 
review ; this is an increase, when compared with the year 1903-4, 
of 585 vessels and 280,190 register tons net—or 5-61 per cent. as 
regards the tonnage. 


Two passenger steamers, the forerunners of the 
Canadian Railway Company’s fast transatlantic passenger service, 
are under construction on the Clyde, and will shortly be jaunched. 
They will be the largest and fastest steamers running to Canada, 
14,500 tons each. The passenger accommodation of each will be 
300 first cabin, 350 second cabin, 1000 third cabin. They will make 
the voyage from Liverpool to Quebec in less than one week, even 
when taking the southern route, vié Cape Race, adopted by the 
company on account of its safety. 


Tue great cantilever bridge which is now being built 
across the St. Lawrence River at Quebec will include the largest 
single span ever erected. It reaches across the St. Lawrence 
River in a single span of 1800ft. This is nearly 100ft. greater 
than the spans of the Forth Bridge cantilevers, which measares 
1710ft. in the clear. Next in length is the Williamsburg suspen- 
sion bridge, which is 1600ft. in the clear, and then follow the 
Brooklyn Bridge, 1595ft., and the new Mauhattan Bridge adjoining 
it, which will be 1470ft. in the clear. 


Tue report on the condition of the metropolitan water 
supply during the month of September by the Water Examiner 
appointed under the Metropolis Water Act, 1871, states that the 
average daily supply delivered from the Thames during the month 
was 128,665,701 gals.; from the Lea, 38,476,884 gals.; from springs 
and wells, 57,208,381 gals.; from ponds at Hampstead and High- 
gate, 1239 gals. The daily total was, therefore, 224,352,205 gals. 
for a population estimated at 6,749,018, representing a daily con- 
sumption per head of 33-24 gals, for all purposes. 


At a recent meeting of the American Society of 
Heating and Ventilating Engineers it was stated that ‘the 
philosophy of drying or evaporating moisture by heating air rests 
upon the fact that the capacity of air for moisture is rapidly 
increased by rise in temperature. If air at 52 deg. is heated to 
72 deg., its capacity for moisture is doubled and is four times what 
it was at 32 deg. For each 151b. of water required to be evapo- 
rated per hour in a drying room, 1 horse-power of boiler, 130 
square feet of steam pipe, and 14,000 cubic feet of air are required 
under good conditions.” This capacity of heated air to absorb 
moisture is made use of as a means of cooling men working in deep 
mines, says the Army and Navy Journal. They are allowed to 
drink all the ice water they desire, and are then exposed to a 
current of bot air. The result is a rapid evaporation which 
produces the sensation of coolness, 


A TRIPLE-EXPANSION engine having cylinders 36in., 58in., 
and 90in. diameter by 48in. stroke, which has recently been built 
in San Francisco for an electrical power company, has a remarkably 
large shaftgoveraor of the inertia type. Some idea of the dimensions 
of the governor can be obtained from the diameter of the casing 
which surrounds it—nearly 11ft. The governor acts upon the high- 
pressure valve only. A special feature of the apparatus is that by 
which the speed of the engine is adjusted to bring the generator 
into synchronism with others connected with it. Mounted upon the 
hub of the governor, and revolving with it, isa small motor, within 
which arefour contact ringsand as many brushesforcarrying current 
to the motor. The motor is connected to the governor springs by a 
wormand segment, theelectrical contacts being so connected that one 
set turns the motor in one and the other in the opposite direction, 





the action of the motor on the governor springs increasing or 


; decreasing the speed, according to its direction of rotation. 





On Tuesday last the Lord Mayor of Birmingham opened 
a new destructor and eleztric power plant at Tyburn, which has 
been erected in conaection with the sewage farm. 


At an inquiry held into the proposed borrowing of 
£4120 to meet the extra cost of the new sea wall and promenade 
at Aberystwyth, it app2ared that while th3 original estimate was 
£12,723, the cost already incurred had reached nearly £17,000. 


Tue report of the consulting engineers for the con- 
struction of the Panama Canal will be ready at the end of 
November. Itis stated that the majority of the engineers will be 
found to be in favour of a lock canal on account of the greater 
quickness of construction. 


THe Dover Harbour Board last week confirmed the 
plans and agreements for the construction of the new water 
station and the widening and the using of the extension of the 
Admiralty Pier, noted in our issue of October 23cd. The work will 
cost about £350,000, and will be taken in hand as soon as parlia- 
mentary powers have been obtained. 


A Lonpon company began a fast motor omaibus 
service between London and Brightoa last week. A two-decker 
vehicle has for some time been runninz daily, but a car specially 
designed for the winter, consisting of siloons and a smoking com- 
partment, has now taken its placa. Tha top of the car is to bo 
utilised for goods, and passengers are allowed to take 40 lb. of 
luggage free. 


New drainage works were opened this week at 
Bonnybridge, Stirlingshire. Purification is by the septic tank 
system, The works have cost about £5000, exclusive of surface 
damages, wayleaves, and engineering expenses. 
an area of 60ft. by 30ft., and the filters measure 58ft. by 48ft. A 
valve allows the sewage to enter the tanks, and sluices admit the 
partly treated sewage to the filter beds. 


Concessions have been obtained in Uruguay by the 
Commercial Society of Monte Video for electric traction, and 
82 kiloms. of track have already been constructed for four of the 
tramway companies, About6 kiloms. are finished, and the electric 
trams will probably be running in a year’s time or even less. 
There are three remaining lines which have not yet applied for 
concessions for electrictraction, but they will probably doso before 
very long. 


EXPERIMENTS have recently been conducted by Mr. 
Dan Albone, of Biggleswade, with his agricultural motor to 
ascertain the relative values of petrol, paraffin, and alcohol as fuel 
for the internal combustion engine. The following are the 
results :—With 2 gallons of petrol 3 roods of land were ploughed ; 
with 2 gallons of paraffin 2 roods 35 poles were ploughed ; with 
2 gallons of alcohol 2 roods 25 poles were ploughed. The condi- 
tions were the same in each case. 


Tue Wigton Urban Disirict Council have offered to 
supply water by meter to certain localities in the Wigton rural 
district at a charge of 6d. per 1000 gallons, or, if an extensive dis- 
trict to the north-east of the town is served, at the price of 4d. per 
1000 gallons, the Rural Council having to lay the branch mains. 
If the latter offer is accepted the Urban Council will have to 
extend its present supply by the inclusion of the Keld spring, the 
right to acquire which they possess. 


Tue provisional regulations for next year’s tourist car 
trophy contest have been framed by the Automobile Club. The 
allowance of spirit for petrol cars is to be the same as was originally 
intended this year, viz., one gallon to every twenty-five miles. 
Steam cars will be allowed liquid fuel at the rate of one gallon for 
every 16% miles, if the course be in the Isle of Man, and an 
equivalent amount if the course be elsewhere. The minimum 
chassis weight is to be 1300lb., the same as this year, and the 
load, including earriage body, driver, one passenger, and ballast, 
is to be 1100 1b., as against 950 1b. this year. 


Tue German Emperor owns a larger number of motor 
cars than any of the crowned heads of Europe. He has just bought 
seven new ones, which bring up his total to thirteen. According 
to the Autocar, he changes his cars with his uniforms, and uses 
different ones for promenades, parades, sporting excursions, and 
military reviews. There are also cars for the Royal Family. The 
Kaiser rarely trusts himself to one motor car; he has usually 
three or four, one serving as a pilot, with a man blowing a 
three-note trumpet, and others following behind. They flash 
through the streets of Berlin with the Royal eagles on the lamps, 
and in a blaze of light. 


Tue British Consul at Uruguay states that last year 
ploughs were imported from North America to the value of £4493, 
and from the United Kingdom to the value of £285 ; threshing 
machines were imported from the United Kingdom to the value of 
£979, but none were contributed by North America or any other 
country ; farm tools came from North America to the value of 
£3839, from Germany to the value of £301, from France to the 
value of £294, and from the United Kingdom to the value of £193 ; 
reaping and binding machines were contributed by North America 
to the value of £2511, and that country continues to supply the 
largest share of agricultural machinery as a whole. 


THe use of concrete for sewers, in place of brick, seems 
to be assured in Boston for a reason that has nothing to do with 
the technical merits of the material, says the Engineering Record. 
According to a prominent contractor of that city, the prevailing 
condition in the bricklayers’ trade makes the price of sewer brick- 
work exorbitant. The contractor is confronted with the fact that 
the engineers require first-class work, while he is unable to secure 
mechanics competent to do it. The bricklayers’ union prohibits 
the use of apprentices on sewer work. This is rapidly reducing the 
number of competent masons, and in a few years will raise the 
price of brickwork so much that but little of it will be used for 
sewers, in comparison with concrete. 


From information received from the Society of Motor 
Manufactuers and Traders, the forthcoming Motor Car Show at 
Olympia promises to be one of the most interesting ever held. 
Since the last motor show was held in Olympia considerable 
alterations have been made to the building by adding about 10,000 
square feet to the floor area, thus making the space for the 
November show 120,000 square feet. In spite of this, however, 
the whole was let fully a month before the opening date. The 
growth in the importance of the heavy motor trade is shown by 
the fact that just twice the amount of space will be needed for 
the commercial vehicle section as was required in February. The 
space reserved for motor boats has also been increased 100 per cent. 
These two sections together will cover 40,000 square feet. Tho 
show will open on the 17th inst. 


In continuation of experiments begun in March to 
determine the resistance of armour with different explosives from 
projectiles on the Tennessee class of vessels, another test took place 
recently at Indian Head, says the Army and Navy Journal. The 
6in. and 8in. guns were used in the test, the striking velocity of the 
projectiles being those corresponding to ranges froma 3000 to 5000 
yards. The target was a structure built in imitation of the side 
of the Tennessee, with all decks, bulkheads, &2. The results 
were on the whole extremely satisfactory as regards th2 design of 
theship. The damage done by the bursting shells was localised 
within the compartment where the Po pape took place. As a 
final test, a 12in. shell was exploded within a closed compartment 
just above the armoured deck. The local effect of that was con- 
siderable, but the armoured deck was not penetrated, 
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fOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTBIA.—F. A. Brooxnavs, 7 Kum; /jasse, Vienna, 
QaINA.—KaLty AND Wa sn, Liuirsp, Shanghai and Hong Kong. 
FRANOE.—Bovvgau AND Ousvitist, Rue de la Banque, Paris, 
QURMANY.—ASHEB AND Co., 18, Unter den Linden, Berlin. 

F. A. Brocnaaus, Leipsic; A. Twarrunyen, Leipsie, 
INDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay, 
ITALY.—LogscHER AND Co., 807, Corso, Rome ; Bocca Fuunus, Turin. 
JAPAN.—KgLLY AND Watsu, Liuirep, ¥ 

gz. P. Manuva anv Co., 14, Nih hi Tori & 
RUSSIA.—O. RicxgR, 14, Nevsky Prospect, 8t. Petersburg. 
3. AFRICA.—Wa. Dawson & Sows, Lrurrep, 7, Sea-st, (Box 489), Capetown. 

Gorpow AnD Gorcs, Long-street, Capetown. 

R. A: Taompsom AND Co., 88, Loop-street, Capetown. 

J. O. Jota amp Co., Capetown, Port Blisabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanput Hovss, Liurrap, Kimberley. 

Apams AND Oo., Durban and Maritsburg, 
AUSTRALIA.—GoRDow AND Gorton, Melbourne, Sydney, and Brisban:, 

R. A. Taompsom awp Co., 180, Pitt-street, Bydney; Melbourne 

Adelaide and Brisbane. 

Turner AND HunpeRson, Hunt-street, Sydney. 

NEW ZEALAND.—Urrow amp Co., Auckland; Onata, J. W., Napier. 
OANADA.—MonTREAL News Co., 886 and 888, &t. James-street, Montreal, 

Toronto Nuws Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrgnwationaL News Oo., 88 and 

85, Duane-street, New York ; Sussceiption News Oo., Chicago. 
STRAITS SETTLEMENTS.—Katty ap Watsa, Liutrap, Singapore, 
OEYLON.—Wwavartwa amp Oo., Colombo. 
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TO CORRESPONDENTS. 


4&2 = In order to avoid trouble and confusion we sind it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insert on in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in ordes 
that ansirevs received by us nay be forwarded to their destination. No 
notice can be taken of communicatwns which do not comply with these 
instructions. 

4% = All letters intended for i+sertion in Tot Exoinerr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publicatios, but as a proof of good saith. No notice 
whatever can be taken of anonymous communications, 

ae We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


J. F. (Mincing-lane).—We know of no book which deals with the parti- 
cular subject you mention, though there are many which treat of the 
actual working of locomotives. 

Listz.—We know of no list of the articles. used in mechanical 
engincering and shipbuilding, save the indices to the catalogues of 
makers and dealers and a few of the vocabularies and dictionaries. 
We have never heard of a complete list being drawn up. 

Cantas.- See D. K. Clark’s “ Manual of Rules, Tables, and Data for 
Engineers,” where two tables will be found. The formula is, V 
3-59 Vn, where h = the height in feet of a column of steam of the 
given absolute initial pressure, of uniform density, the weight of which 
is equal to the pressure on the unit of base. 

J. H. H. asp Co.—We think you will be able to get the machines and 
apparatus you require from (1) Thomas Perry and Sons, Highfield 
Works, Bilston, Staffs, (2) The Chillington Tool and Horseshoe Com- 
pany. Monmore Green, Wolverhampton. (3) Tangyes Limited, Bir- 
mingham ; or Messrs. Taylor and Cha!len, Limiteo, Constitution Hill, 
Birmingham. 

H.—There is no doubt that if the arrangement is properly fitted the 
water should be easily heated. The lengths of pipe should not affect 
the matter, as the secondary circulation pipes are no doubt boxed in, 
and the water is practicaily stagnant in the branch pipes. The 
trouble lies probably between the fire and the cylinder. There 
is possibly deficient circulation, owing sither to the apparatus 
being wrongly fitted up or to one of the pipes being choked. We 
should advise you to get an independent expert to see it and advise 
Even if we had sketches of all the parts before us we should hesitate to 
advise without seeing the plant. The water in the cylinder should 
certainly get very hot in a couple of hours or so. 


INQUIRIES. 
HOLLOW CONCRETE BLOOK MACHINE. 
Sir,—Can any of your readers tell us who are the agents in Englan 
for the Hyden automatic holiow concrete block machine? W. 
November 7th. 








MEETINGS NEXT WEEK. 


InstITUTE OF Marine Enoinegrs.—Monday, November 13th, at 8 p.m. 
at 58, Romford-road, Stratford, E. Discussion on ‘‘ Accumulators.” 


Taz InsriruTION OF MECHANICAL ENGINEERS: GRaDUATES’ ASSOCIA- 
TIoN.—Monday, November 13th. Paper, “ Boiler-house Practice and 
Design,” by Mr. Edwa:d Barrs. 
Tue Instirution or Civi, Enoingeers.—Tuesday, November 14th, at 
8 p.m. Ordinary meeting. Paper, “On Waterways in Great Britain,” 
by John Arthur Saner, M. Inst. C E. 
Tue Raitway Civus.—Tuesday, November 14th, at 7 p.m., at St. Bride’s 
Institute, E.C. Lantern lecture, ‘* Notable Railway and Locomotive 
Developments since 1880," by J. F. Gairns. 
Society or ArtTs.—Wednesday, November 15th, at 8p.m. Ordinary 
meeting. Opening Address of the 152nd Session of the Society, by Sir 
Owen Roberts, M.A., D.C.L., F.8.A., Vice-president and Chairman of the 
Council. 
InsTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LocaL SKcTION. 
— Friday, November 17th, at 7.80 p.m., at the Grand Hotel, Manchester. 
Address by the Chairman, Mr.8. L. Pearce. At the close of the Address 
a Smoking Concert will be held 
Tue INSTITUTION OF ELECTRICAL ENGINEERS: GLascow SEcTion.— 
Tuesday, November 14th, at 8 p.m., at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow. Ordinary general 
meeting. Inaugural Address, by Mr. John M. M. Munro. 
LivERPOOL ENGINEERING SocreTy.—Wednesday, November 15th, at 
8 p.m., at the Royal Institution, Colquitt-street. Ordinary meeting. 
Peper, ** The Rendering of Iron and Stee! Non-corrosive,” by Mr. Sherard 
Cowper-Coles, Assoc. M. Inst. C.E., M.I. Mech. E., M.I.E.E. 
Tae INsTITUTION OF CivIL ENGINEERS: NEWCASTLE-UPON-TYNE ASSO- 
CIATION OF StupENTs.—Thursday, November léth, at 7.30 p.m., in the 
Chemical Lecture Room of the Durham College of Science, Newcastle-on- 
Tyne. Presidential Address, ‘‘The Tyne as a Navigable River,” by Mr. 
Jas. Walker, M. Inst. C.E., F.R.S.E. 
Royal MetgoroLocicat Socrery.—Wednesday, November 15th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Ordinary meeting. Papers: ‘‘The Rainstorm of 
August 24th-26th, 1905, in Co. Dublin and Co. Wicklow,” by sir John W. 
Moore, M.D. ‘*The Aquameter,” by William B. Newton, Ph.D., F.C.S. 
Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday, November 17th, 
at 8 p.m., at the Institution House, Storey’s-gate, St. James's ” 
Ordinary general meeting. ‘The Seventh Report to the Alloys Research 
Committee: On the Pruperties of a Series of Iron-nickel-manganese- 
carbon Alloys,” by Dr. H. U. H. Carpenter,"Mr. R. A. Hadfield, and Mr. 
Perey Lor gmuir. 
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STATE-AIDED TESTING, 


WHEN it was decided some seven years ago to 
establish the institution known as the National 
Physical Laboratory, some apprehension was felt 
that the institution when established might exceed 
those functions which alone are proper for a labora- 
tory subsidised by the State. To allay this fear the 
terms of reference were very carefully and explicitly 
drafted. They read—* To consider and report upon 
the desirability of establishing a national physical 
laboratory for the testing and verification of instru- 
ments for physical investigation ; for the construc- 
tion and preservation of standards of measurement ; 
and for the systematic determination of physical 
constants and numerical data useful for scientific 
and industrial purposes—and to report whether the 
work of such an institution, if established, could be 
associated with any testing or standardising work 
already performed wholly or partly at the public 
cost.” From this it appears that the primary object 
of the laboratory is to act as a standardising body; 


ments and already performed at the public cost 
may perhaps be conveniently carried out at the 
new institution. The Committee appointed under 
this reference adhered to its spirit, and if in places 
the phraseology of the report is less lucid than that 
of the terms of reference, yet that report read as 
an integral document gives exprestion to the inten- 
tions of the reference. As a result, the reasonable 
doubts of such as foresaw a risk that the laboratory 
might exceed its mandate were resolved, and the 
National Physical Laboratory started its career amid 
gereral goodwill. 

It might be thought that the programme indicated 
in the terms of reference would afford scope for the 
activity of the most energetic executive committee and 
laboratory personnel. The testing of instruments 
alone—an extension of the work of Kew—is 
no light matter; the determination of ‘“ physical 
constants and numerical data useful for scientific 
and industrial purposes” will give work of the most 
exacting and valuable kind, and occupy a large staff 
for many years; the investigation of difficult 
mechanico-pbysical problems such as that instanced 
by the original Committee—namely, the effect of 
wind pressure on structures—should certainly 
satisfy the greatest glutton for work. All these 
inquiries fall strictly within the terms of reference, 
and are of great public utility, and unquestionably 
are such as the original Committee and the 
original supporters of the National Physical 
Laboratory expected that body to undertake. Let 
us consider how far this belief has been justified. 
It would be unfair to demand that a new institu- 
tion which had to put its house in order, had 
no superfluity of cash and was engaged in 
training its staff, should in the early years of its 
existence complete a number of laborious investiga- 
tions. But, with every allowance made, it must be 
admitted that the output is extremely meagre. 
Five papers, some of very moderate value, have been 
published, and constitute the official output of 
investigation. It is difficult to escape from the 
conclusion that the legitimate work of the 
Laboratory is being neglected; but it would be 
wrong to suppose that the Laboratory is idle. On 
the contrary, activity prevails—activity, as it seems 
to us, of a wholly mischievous kind. To put the 
matter plainly, the National Physical Laboratory is 
endeavouring to ubtain routine testing of all descrip- 
tions. It has issued a price list—in itself a pro- 
ceeding which a private practitioner would regard 
as undignified—and in this document expresses 
with considerable naijveté its readiness to carry out 
ordinary tests and analyses for incividuals and 
firms. It would be easy to condemn such a pro- 
ceeding on various indisputable grounds. Most 
people would admit the essential injustice of a 
State-aided body competing, on terms favourable to 
itself, with legitimate private enterprise. Those 
persons who are aware of the essentially academic 
nature of the staff would doubt its ability to deal 
with matters which demand a wide and practical 
experience. Others who have seen the deadening 
effect of stereotyped methods of testing on the 
industry whose product is examined would rightly 
fear that the processes of a body necessarily out of 
touch with practical affairs would speedily become 
ossified, and in the absence of the wholesome 
stimulus of a growing severity of testing, no 
improvement in the quality of the product would 
be attempted. All such objections are reasonable 
and sound, but we prefer to dismiss them. The 
true gravamen lies in the fact that the National 
Physical Laboratory, in its search for fees, is neg- 
lecting those higher ends which it was created to 
pursue. National work paid for by public money is 
set aside, and a commercial enterprise indifferently 
conducted is substituted. 


There are data in our possession which show 
shat this change of aim is not casual but deliberate. 
Preparations are being made for the performance of 
testing—and by that term chemical analysis is 
included—on a far larger scale than would be neces- 
sary if the performance of vast quantities of routine 
work were not contemplated and desired. Influence 
is being exerted to divert routine work to the 
Laboratory, in order to support its extensions. To 
put the matter inf colloquial form, the Laboratory is 
‘on the make.” If we may be allowed to interpret its 
ambitions, we may say that it hopes in a few years to 
become a large subsidised shop. On account of the 
inherent feebleness of bodies artificially nourished, 
it is probable that this ambition will not be fulfilled, 
but while it is being pursued the proper work of the 
Laboratory will be set aside or carried on perfunc- 
torily. At the present time an effort is being made 
on behalf of the Laboratory to obtain a larger 
subvention. from the Government. It is generally 
recognised that the process of extracting a subsidy 
from a reluctant Treasury requires much persistence 
and address, and that, above all, the demand must 
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tant body of opinion distrustful of the rectitude and 
wisdom of the policy of the Laboratory, and 
disinclined to aid in adding to its power. That 
opposition, which need be scarcely more than 
passive, will be fatal to the success of the Labora- 
tory’s suit, and the opportunity of advancing its 
legitimate and useful work will be lost and not 
easily recovered. On public grounds, and setting 
aside every private interest, however worthy of a 
hearing, we protest without reservation against a 
course of action which by alienating potential 
friends will grievously injure a work of national 
utility. 

There is little doubt but that the Executive Com- 
mittee of the Laboratory will understand the weight 
of the remonstrances which have been addressed to 
it, and will resolve to apply itself to its proper 
functions, and to overcome the temptations to embark 
in a commercial undertaking. In all courtesy we 
may be permitted to suggest a positive policy. In 
the first place, all the available energy and cash at 
the disposal of the Laboratory should be applied to 
the devising of better methods for testing instru- 
ments of every kind. This is true public work. 
It is comparable with that of Greenwich, which is 
primarily intended for the standardisation of that 
instrument of navigation known as the Nautical 
Almanac. Next, a systematic attempt should be made 
to determine all important physical data of general 
utility which are unknown or doubtful ; the deter- 
mination of thermo-chemical values, of the specific 
heats of substances at high temperatures, of conduc- 
tivities for heat and for electricity outside the range 
of temperature within which they are well known, 
can be cited. The field is limitless, and the need 
for its cultivation is imperative. 

It would ba idle to pretend ignorance of the per- 
sonal and professional ambitions and jealousies 
which have surrounded and tended to obscure a 
plain question. Surely it is not impossible for fair- 
minded men to put these aside and consider the 
question unbiased. If we may be allowed to place 
ourselves in this high category, we would ask: 
Does the National Physical Laboratory desire to 
fulfil an onerous task of public value, or is it 
anxious to become a testing works aided by the 
State? 


THE UNEMPLOYED. 


For some weeks past the lack of employment in 
the metropolis has been discussed from the platform, 
the pulpit, and in the daily Press. It does not 
appear that distress is more poignant or widespread 
than it has been before, but it is none the less very 
real and extremely perplexing. The problem has 
been attacked by the humanitarian on the one hand 
and by the political economist on the other. Their 
methods of treatment are different ; neither the one 
nor the other provides an adequate and complete 
solution. The facts are liable to be glossed over. 
Sentiment and science interpret them differently, 
or do not master them at all in anything like a 
complete form. There is a floating idea that the 
ruthless capitalist is the source of misery, or that a 
simple remedy lies in migration. The broad truth is 
that the unemployed but employable mian or woman 
has something to sell which no one will buy. That 
something is either skill, or labour, or a combination 
of both. In few words, there is not work enough to 
go round. There are in the East-end more dock 
labourers, let us say, than are wanted, or boiler- 
makers, or tailors. The surplus, after the demands 
of trade are satisfied, remain unemployed. 

The obvious cure for the disease is the providing 
of work. The humane giving of alms can have no 
ultimate satisfactory results. The desirable un- 
employed do not want alms. The undesirables do 
notdeserve them. The Socialist maintains that “the 
State” should find employment. In a sense this 
is nothing more than the giving of charity. The 
stoneyard is one way of carrying the theory into 
practice. The political economist, with sounder views 
in some respects, argues that lack of employment is 
not general, and that migration should take place 
from those regions where men are not wanted to 
those where they are. It is not easy atthe moment 
to name a place where the poverty-stricken East- 
ender would be tolerated, much less welcomed. The 
true solution of the problem lies in providing more 
work on th2 spot. In other words, an improvement 
in trade ought to render it necessary to employ more 
hands; but here we are brought face to face with 
one of the stonewalls of modern social life. How 
is more work to be obtained ? The advocate of 
fiscal reform holds that it is to be got by letting the 
people of this country make things for themselves 
instead of employing Frenchmen, or Germans, 
or Americans. But without touching at all on 


this debateable ground, we may point out that, 
in dealing with the work that is to be had, 
just the 


those most affected are men who 


stand in the way and hinder the action of bene- 
ficent influences. Take, for example, the fact 
—a very deplorable fact for the Isle of Dogs— 
recorded in our pages last week. Messrs. Yar- 
row and Co. have decided to leave Poplar and go 
North. The reasons are that shipbuilding on the 
Thames cannot be made to pay. The men have 
long since decided that they cannot or will not 
work for less than a certain rate of wages. We 
shall take the charitable view and assume that they 
cannot. Rates in the district have been permitted 
to reach the enormous sum of 12s. in the pound ; 
coal, carriage, steel—everything costs more in 
London than elsewhere, and so we find that one 
works after another migrates. This is precisely the 
course indicated by the political economist as being 
not only right, but necessary. It does not follow 
that the rank and file can move with equal facility 
and prospect of success. At one time the ship- 
building industry flourished on the river Thames. 
It is a trite saying that incessant strikes went far to 
kill it. It will be in the memory of many of our 
readers that Messrs. Yarrow and Co, not long ago 
lost a heavy Austrian contract because the men 
insisted on overtime rates which the Austrians 
would not pay. We say Austrians, because a very 
little reflection will show that in the end the pur- 
chaser, within a moderate margin, invariably fixes 
the rate of wages, and this whether he is a foreigner 
or a native. In the same way, unless Messrs. 
Yarrow and Co. can persuade their men to accept 
the rate of wages offered by purchasers of torpedo 
boats or destroyers the orders will go elsewhere, 
and men will be thrown out of work. As to the 
enormous rates, it must be borne in mind that, in 
theory at all events, the inhabitants of Poplar elect 
the men who fix the rates: and it is quite indis- 
putable that the “ Progressive,” that is to say, the 
spending candidate, has been favoured because he 
is supposed to find work for the larger number. 
No doubt he does ; but even the labourers of Poplar 
and the district cannot expect to have their loaf and 
eat it. 

In the present day the unskilled labourer depends 
for work almost entirely on the skilled man. If the 
latter goes on strike, or migrates, or fails to get 
employment, the chances of the labourer pure and 
simple are very small. We ought not to shut our 
— to the fact that the development of machinery of 
all kinds tends to dispense with the services of the 
skilled man and of the labourer alike, the place of the 
first being taken by the inachine tender, who has 
no skill outside a very small range of operations, 
while the system of work dispenses with the latter 
almost entirely. It is the very object of machinery 
to reduce the quantity of labour required; but it 
goes much further than this, for within a given 
space, and in a fixed time, much more, enormously 
more, things can be made than would have been 
possible under the circumstances without the 
machinery. It would, for example, be quite impos- 
sible for a factory of a given size, even if crammed 
with hand workers, to turn out as many boots and 
shoes as can be produced by machinery in the same 
building in a stated time. But this process of 
manufacture cannot go on unless a market is found 
for the boots and shoes, and that depends very much 
on the price. The introduction of machinery always 
reduces employment, unless it is accompanied by 
an adequate demand, and that, as we have said, is 
largely a question of price. 

Coming back, then, to the position as it now is in 
the East-end of London, we find that the present 
pressing need is the sale of the work which can be 
done by those who are unemployed. There is only 
too much reason to think that in large measure the 
action of skilled labour is responsible for the situa- 
tion. We do not mean now, or particularly within 
the last few months. It is certain that the various 
trades unions, studying their own interests, have 
hampered employers and driven capital and trade away 
from the East-end of London. The unions have 
favoured high rates—which, indeed, they do not pay. 
They have fixed hours of work, and enforced 
various limitations, &c., more or less vexatious. 
Take, for example, the dispute of two or three years 
ago as to whether tubes in a water-tube boiler 
should be rolled in to the plates by fitters or boiler 
makers; whether the stairs of a companion-way 
should be made by joiners or carpenters, and so on. 
We do not blame the unions for studying their own 
interests according to their lights. But the result 
has been to drive a great deal of manufacturing work 
of allkinds outof London. Weare told by the cheer- 
ful optimist that the celebrated Yarrow yard will be 
taken by someone else and used, let us say, as a jam 
factory. This is poor comfort for the 1500 or 2000 
hands who have for years found employment in the 
yard and the works. Theplain truth is that the trades 
unions, high rates, and outside competition, home 
and foreign, have spoiled the East End as a manu- 





facturing district. Whether the final result will or 












will not be a wholesale migration and a consequent 
relief of distress we are not prepared to say. We 
are told, indeed, that entire streets of tenements are 
being deserted, and that cheap house property ig 
worth nothing. It is rumouréd that one jam 
factory is about to move into the country, ang 
that three engineering and ship repairing firms 
and other industries are going to follow the 
example set by Messrs. Yarrow and Co. There 
appears to be, indeed, but one conclusion, ang 
that is that lack of employment will be the rule 
not the exception, down stream on the Thamas. 
and that the only radical cure will be the migration 
or emigration of those with whom we sympathise jn 
their distress. Certain towns and districts rise ang 
fall in prosperity from causes which are usually 
obscure. London has fallen, but it seems to us that 
there can be small room for doubt as to the reagon 
why. Foreign competition, and the incapacity of 
the unions to understand that a cheap loaf is of n> 
value unless you have money to buy it, is one cause, 
But, quite apart from this, there seems to have been 
a total lack of foreknowledge which might hayg 
postponed the evil day. The skilled workman hag 
yet to learn that reduced wages may be better aj 
certain times and seasons than none. 

Broadly speaking, then, there are two causes for 
the state of affairs that Poplar presents at the 
moment—they are high wages and high rates. The 
cure lies in the removal of either cause. If the 
workmen will forego their claims for high wages 
shipyards will remain on the Thames; or if the 
rates can be reduced the same end may he 
attained. The rates which are taken from a 
firm like Yarrow and Co.’s are not sufficient to 
support anything like the number of people that 
find a living through the employment the yard 
gives. To destroy large industries by high rates is to 
kill the goose that lays the golden egg. It is a point 
worth some consideration whether all manufacturing 
concerns, in view of the direct benefit they are to 
the community, should not be freed from rates 
altogether, or, in any case, pay them on a reduced 
scale. The plan at present being followed, of 
increasing the rates by bringing all sorts of ma- 
chinery within taxation, is a fatal policy. 


SUCTION GAS PRODUCERS. 


THE long-promised report on the tests of suction 
gas producers and engines held by the Highland 
and Agricultural Society some four months ago has 
at length appeared. It is, for three reasons, a docu- 
ment of some importance. It records the first 
official trials of a number of different plants under 
fixed conditions ; it has been the cause of some dis- 
content among the participating makers; and, 
finally, it shows what pitfalls are to be avoided in 
future tests of the kind. The object of the trials 
was, we think, largely misunderstood by those who 
took part in them. There was no intention that 
they should be competitive. They were arranged to 
demonstrate that the suction plant had passed out 
of the experimental stage, and that it was a highly 
efficient and simple source of power. The Com- 
mittee did not desire to discover which producer 
and engine was the most economical, and hence 
they offered no prize or award. Their end was 
gained when they had shown that such 
plants were trustworthy and simple, and that 
a horse-power hour could be developed for a small 
fraction of a penny. They took a very natural 
and proper way to demonstrate to the visitors at the 
Show that such was the case by appointing an 
independent engineer to make tests of all the plants. 
Unfortunately they then made a grave blunder. 
Instead of issuing a general statement on the satis- 
factory nature of the producers tested, which would 
have done all that was needed, they hastily published 
a preliminary ill-digested report which, whilst giving 
the broad results quite correctly, as the final report 
shows, yet omitted certain very necessary com- 
ments on them. Hence the trouble to which we 
have alluded. 

Bearing in mind the intention of the tests, we 
shall avoid discussing the figures in detail. Indeed, 
there is little or nothing to discuss, as the reader 
may see for himself by turning to the table on 
page 473. When the variations in the cost of 4 
horse-power per hour generated by different plants 
occur within one-twentieth of a penny for coal, fuel 
consumption becomes a negligible quantity in the 
equation, and the selection of this or that plant is 
decided by other considerations. But for the guid- 
ance of those who may conduct similar tests in the 
future, it will not be unprofitable to consider one or 
two of the difficulties with which Professor Stanfield 
was confronted. Of these by far the most important 
was that connected with the measurement of the 
fuel. The method followed is explained in the 
report. Briefly, it was to fill the producers and 
hoppers up to a known point before trial, und at the 
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end of the run to refill to the same level. The amount 
necessary to effect this represented the quantity con- 
sumed. Atfirst sight this appears to be a thoroughly 
common-sense and obvious plan. ‘ Unfortunately, 
its success was marred by the construction of one 
of the producers. Of the four types of producer 
actually tested three were provided with means by 
which the fuel could be poked and the ashes 
removed; in the fourth, the Dowson of the National 
Company, the poke-holes are so placed that it is 
practically impossible to stir the fuel in the lower 
part of the fire. We must not be misunderstood to 
mean that poking was essential to the efficient 
working of the other plants,but on account of 
the indifferent nature of the fuel the fires were 
both poked and cleaned. Furthermore, the capacity 
of both the Dowson producers per brake horse- 
wer was far greater than that of any other. For 
the large plant it has nearly -3 cubic feet, and for 
ihe small :375 cubic feet per horse-power, which 
jg unapproached by any other producer save the 
smaller of the two entered by the Campbell Gas 
Engine Company—all the others being within the 
neighbourhood of ‘2 cubic feet per horse-power. 
A moment's consideration will show that the 
National plant holding more fuel could on this 
account run without interference for a longer period 
than the others. Ash and clinker were not removed 
from the Dowson go till the completion of 
the three runs, and the fact that a hollow space 
was probably left in the fire, the arch of which 
could not be broker. down, by poking or consolidating, 
made the quantity of coal which it was necessary 
to add at the end of the runs, and hence the 
quantity apparently consumed, less than it should 
have been. This peculiarity of the Dowson plant 
was not sufficiently considered at first, and hence 
a good deal of heartburning amongst other makers. 
Professor Stanfield has, however, in the final re- 
port made a very wise correction. At the end 
of the three load trial of the National plants the 
ash and clinker were weighed, and to each trial 
was apportioned an amount proportionate to the 
horse-power of that trial—for example, 10 lb. and 
7 lb. were credited to the full and half load trial of 
the larga plant, and 6 lb. and 3-5 lb. to the smaller 
plant in a similar way. The plan may not be 
wholly satisfactory, but, at any rate, it gives a nearer 
approximation to the true facts than if the 
peculiarity of the Dowson producer had been left 
wholly out of account. There is one other point 
to which attention must also be drawn. It is 
the curious anomaly presented by the Campbell 
plants, which show a less coal consumption for the 
half load than for the full load trial. A good deal 
has been made of this fact, and it has been sought 
to use it as a lever to upset other results. It is 
certainly not to be readily explained, but in the 
report two possible reasons are adduced. 

If it had been intended that these trials should 
be of a highly scientific nature, the two difficulties 
to which we have referred would possibly have been 
more than annoying. It is clearly essential that in 
such short trials as these the conditions for all 
plants should be precisely the same, if abso- 
lutely comparative results are desired. But the 
promoters of the trials did not aim at such high 
scientific accuracy; their end was attained when 
they afforded “members of the Highland and 
Agricultural Society and others an opportunity of 
becoming better acquainted with the combination of 
the ‘suction’ gas producer ard gas engine as a 
cheap and convenient source of power.” At the 
same time, others may learn from the troubles 
that resulted from the modesty of their inten- 
tions. There seems to us only one way in 
which aosolute equality can be assured. First, to 
prolong the trials for several days. The question 
of consolidation and clinkering must then of neces- 
sity settle itself; and, secondly, to adopt thé plan 
of measuring fuel which has proved so eminently 
successful with small combined steam engines and 
boilers. Give to all makers the same amount of 
fuel, rendered homogeneous by thorough mixture 
after reduction to the desired size, and let 
each one develop his declared horse-power for 
the longest time he can. To the whole working of 
the plant let the competitor himself attend; the 
engineers in charge of the trials should do nothing 
but take the necessary data and make notes of every 
point that they consider of sufficient importance to 
record. Worked on these lines, the regular industrial 
use of the plant is most nearly approached, and all 
responsibility for doing this and that is placed on 
the shoulders of the persons who should bear it— 
the competitors themselves. 


ELECTRIC LIGHTING LOANS. 


Iv is an encouraging eign of the times to find 
that the Local Government Board and their in- 
Spectors are beginning to take a larger amount of 


interest in the methods of financial expenditure as 
practised by a number of city and borough councils 
and other electric lighting local authorities through- 
out the vountry. As a general rule these local 
governing bodies experience no difficulty in obtaining 
electric lighting Provisional Orders from the Board of 
Trade, and subsequently confirmation by Parlia- 
ment ; and they frequently embark upon the initial 
stages without much forethought as to whither the 
projects may lead them if carried into effect. It 
may be well briefly to recall the fact that some of 
the local authorities have been prompted to seek 
electric lighting powers because they conscientiously 
believed that the establishment of electric supply 
works would be of advantage to manufacturers and 
other probable consumers in their respective dis- 
tricts. Other local authorities have applied for 
powers, not because they seriously intended to act 
upon them if granted, but simply with the desire 
to exclude private enterprise from this sphere of 
activity, while a further batch have come forward 
with electric lighting schemes in order not to be 
behind other localities in this direction. These and 
other reasons which have stimulated electric light- 
ing all over the country on the part of municipal 
and similar authorities are, however, quite imma- 
terial for the consideration of the subject from the 
standpoint of financial expenditure, as there is little 
to choose between large and small towns in the 
matter of unsound procedure in regard to loans for 
electric lighting works, if not in respect of tram- 
ways in some cases. The law of the land, as is 
tolerably well known, places upon municipal 
and other local authorities the obligation to 
apply to the Local Government Board for sanction 
to borrow money for capital expenditure on electric 
lighting works before any attempt is made to incur 
liabilities or expend money for them. The Board 
appoints an inspector to conduct an inquiry into the 
application—first, in order to prevent any rash 
expenditure, and secondly, for the purpose of 
enabling any ratepayers, if they feel so constrained, 
to appear in opposition to the schemes. 

It is regrettable to find that the inquiries insti- 
tuted by the Local Governiient Board—or, at least, 
many of them—are degenerating into what the 
inspectors themselves term a farce. The explana- 
tion lies in the fact that, without waiting for the 
holding of a local inquiry, many of the municipal 
and other local authorities take upon themselves 
the responsibility first of spending large sums of 
money and then applying for sanction to borrow it ! 
It is just the same whether the towns are large or 
small, and the less important localities are doubt- 
Jess congratulating themselves upon having com- 
panions among the cities or towns of greater 
importance in the pursuance of this reprehensible 
practice, If we except all cases which relate to 
Local Government Board inquiries of a few months 
ago, we find various exemplifications of the system 
as brought to light in the past two months. For 
instance, at Manchester, where the sum of £60,000 
was under consideration at the end of October, it 
turned out that the greater portion of the work form- 
ing the subject of the proposed loan had already been 
carried out and the money expended. Some of the 
expenditure was incurred thirteen years ago, and the 
Local Government Board inspector's observation 
that the inquiry was reduced to a farce needs no 
comment. At Aston the sum of £20,000 has been 
expended without the consent of the Local Govern- 
ment Board; at Sutton Coldfield the amount of 
£8009 was appropriated, and the plant erected five 
months before any application was made to the 
Board ; at Dudley, where a loan of £21,000 has 
been in question, no less than £6000 relates to 
outlay incurred as far back as the year 1899 ; while 
at Oldham; where the amount at issue was £48,000, 
the inspector characterised the position of the 
electric supply undertaking as disastrous and over- 
capitalised owing to the installation of plant that is 
not remunerative. The severe comments made 
upon these transactions by the inspectors are note- 
worthy, and it is satisfactory to find that the 
unsound financial policy followed by certain local 
authorities is inducing the Local Government Board 
to be exceedingly careful in regard to schemes 
which have not yet been carried into effect, as, for 
instance, at Louth and Ossett. 

There is no doubt that the policy of many local 
authorities, as represented by the foregoing cases 
and by numerous instances of a similar kind which 
bave occurred in earlier periods, throws a remark- 
able light upon municipal trading in the eleciric 
lighting industry. The law is set at defiance by 
city and other local authorities, the Local Govern- 
ment Board is treated with contempt, and there 
is, to all intents and purposes, no effective control 
exercised over the spending powers of municipal 
bodies, whilst the local auditors and the Local 
Government Board inspectors, to say nothing of the 








ratepayers, are unable to understand the annual 





accounts. The local authorities apply for borrowing 
powers with repayment extending over a period of 
twenty-five years. Yet the estimated life of certain 
types of plant is less than that period, and that of 
electricity meters only ten years. Unfortunately, 
the municipal muddle is not confined to provincial 
authorities, as a number of the London borough 
councils have engaged in a similar policy, borrowing 
money irrespective of the censure of the London 
County Council. It seems that if the latter 
considers itself entitled to squander money, the 
borough councils feel equally justified ia doing so, 
and they consequently raise electric lighting loans 
at their bankers or elsewhere without waiting for the 
sanction of the County Council. The case of 
Fulham, which arose at the County Council meet- 
ing on Tuesday last, may be cited. But there is 
nothing to prevent the waste of money or to control 
judiciously the expenditure of money by local 
authorities for electric lighting purposes, as the 
loans are apparently raised and disposed of whether 
the consent of the superior authorities is obtained 
or withheld for a time. The whole question conse- 
quently rests with the ratepayers, assisted as they 
now seem to be by the awakening of the Local 
Government Board to the gravity of the problem as 
it affects the towns outside of the metropolis, while 
London will have to take care of itself. 


ENGINEERS AND COAL, 


WE are glad to see that engineers are to be free 
at any rate for the rest of this year and until the 
middle of February, from any prospect of a rise in 
their coal bills, due to advances in miners’ wages in 
the federated area. There may be the usual 
increase of prices, which is brought about by the 
augmented winter demand and by the growing 
severity of the weather, but apart from this there 
will be no special advance such as might have been 
expected had wages gone up. Nor are they to go 
down, for a compromise—and a very sensible one 
—has been effected. The basis of the agreement 
arrived at on the day our last issue went to press 
(the 2nd inst.) is that wages shall remain at their 
present standard until the end of this year, and 
that after that at least three weeks’ notice shall 
be given of any application either for an advance 
or a reduction. This would bring the period of 
assured peace to almost the end of January. But 
the procedure of the Board provides a period of a 
further three weeks before the calling in of the 
independent chairman as has of late years been 
generally necessary to effect settlements. So 
that practically the middle of February may be 
looked forward to as‘ the time up to which, at any 
rate, harmony in the coal trade is assured; and let us 
hope the limit will be long further extended. The 
owners have, by some people, been blamed for 
asking for a reduction, but itis hard to see how they 
can be justly taken to task, since up to quite 
recently trade has been very depressed for several 
years, and they probably thought that attack was 
the best method of defence—as it occasionally is. 
By asking for a 5 per cent. reduction, even if they 
did not get it, they, at any rate, might check the 
movement for an advance, which often comes from 
the miners as soon as an improvement in trade sets 
in. However that may be, it is satisfactory to 
know that the present year will be allowed to run 
its course smoothly without any coal trade upheaval, 
which, as we last week intimated, would assuredly 
have been injurious to trade. The present decision, 
it may be recalled, affects about 600,000 miners, 
and it is a matter for congratulation not only between 
capital and labour in the coal trade itself, but among 
all steam users, and, indeed, among coal users of 
all descriptions. Wages in the federated districts 
now stand at 40 per cent. above the 1888 standard. 
The maximum of 60 per cent. was attained during 
the coal boom period of four years ago, since when 
there have been several reductions. The fixed mini- 
mum under the present agreement, which holds 
until December 31st, 1906, is 35 per cent. above the 
1888 standard, so that if the colliery owners’ latest 
proposal had been carried out the absolute minimum 
would have been reached. The adjournment of the 
consideration of the application for a 5 per cent. 
reduction for nearly three months will give both 
sides a better opportunity of seeing if the trade 
revival is destined to last. 


THE CARRIAGE OF PETROL IN THE STREETS. 


A curtous point has arisen in connection with a 
fire which occurred on a steam motor lorry engaged 
in carrying petrol in cans up Cornhill on the 16th 
ult. The petrol was ignited, and the conflagration 
thus started was only subdued with difficulty. 
There appears to be some doubt as to how the fire 
originated, for the cans were all said to be in good 
order and their plugs tightly screwedon. However, 
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the most reasonable explanation forthcoming is 
that one of the cans leaked and the petrol flowed 
along the floor of the lorry and on to the rear 
lamp. This, however, is not the point on which 
we propose to dwell. What we wish to draw 
attention to is that although there are stringent 
regulations as to the storage of petroleum and 
petrol, and their transport on railways, there 
are none regarding their conveyance through 
the streets. For the benefit of those who are 
unacquainted with petrol we may explain that 
it is usually carried in two-gallon tins, with a small 
brass cap covering the only opening. This cap can 
be screwed down tightly and sealed; in fact, it is 
only in this way that petrol can be retailed. If the 
tin is sound and the cap fits well no gas can escape 
under ordinary circumstances. In the particular 
case under consideration something probably 
occurred which permitted the liquid to escape, and 
to escape in considerable quantity, or evaporation 
would have occurred before it reached the rear 
light. It is doubtful, in any case, whether it 
is safe to use a steam lorry for the transport of 
petrol in bulk. Certainly ifthe spirit isso to be con- 
veyed, orif it is to be conveyed through the streets 
in bulk at all, it should only be in specially con- 
structed tank vans. The tanks should be so 
designed that no escape of gas or liquid would be 
possible, and we are of opinion that by-laws on the 
subject are needed. Such an accident as that out- 
lined above might well have had disastrous results 
had it occurred in a street narrower than Corn- 
hill. It is interesting to note that had it not been 
for an inquest held on the incident, but few of the 
actual facts would have come to light. The inquest 
was held by the City Coroner, Dr. F. J. Waldo, 
under the City of London Fire Inquests Act of 
1888, and we understand that Dr. Waldo is the 
only coroner in England or Wales able to hold an 
inquiry into non-fatal fires. It is certainly to be 
hoped that something may be done in the matter. 
Few people adequately appreciate the extreme 
inflammability of petrol or the explosive nature of 
its gas. 


SMOKE NUISANCE, 


THE question whether those who establish and 
work a large generating station ought to be 
mulcted in fines for the occasional emission of 
smoke is one of serious importance. We should 
be the last to seek to justify or extenuate a smoke 
nuisance which is caused by negligent stoking ; but 

_where the accused parties are able to show that 
they use the very best mechanical stokers, and that 
they take the utmost precaution, ought they to be 

held liable? In a case which is reported in the 
Times of November 8th the proprietors of the Lots- 

.road station at Chelsea—a building which is a land- 

_,mark for miles round—were fined for permitting 

’ amoke toissue from their stacks. The magistrate, how- 

rever, refused to grant an abatement order, it having 

_been pointed out to him that every precaution which 

‘science suggested had been taken, and that any order 

.which would hamper the proper working of the 
station might seriously affect the interests of pas- 
sengers on the Metropolitan Railway. We could 
formulate no better case than this to illustrate the 
proposition that the present law as to smoke 
nuisance requires modification. The alternative to 
the use of steam engines on the District Railway 
was the use of electric trains. That a large portion of 
the public who use this line have reaped benefit from 
the change cannot be doubted. Must their interest 
be sacrificed to that of the few who happen to live 
in the neighbourhood of Lots-road? Concede that 
a nuisance is occasioned to the few. Does not the 
statute-book reveal numerous instances of the fact 
that it is the great majority, not the small minority, 
whose comfort is to be regarded? In the case 
of railways, those who live near the line 
cannot bring suit for noise and vibration; 
these are the necessary incidents of a service which 
is useful to the public. Again, the existing law of 
smoke nuisance does not affect rolling mills or blast 
furnaces—it having been admitted that the produc- 
tion of smoke is incident to such works, and the 
absolute necessity of such industries is obvious 
toall. The decision of the magistrate in the case 
under notice points to the conclusion that the time 
is not far distant when those who run a generat- 
ing station may urge the plea that they are working 
in the public interest, and should not, therefore, be 
held responsible for an occasional emission of smoke. 








SEAHAM HARBOUR NEW WORKS. 


THE opening of the new harbour and dock works at 
Seaham by Mr. Balfour to-morrow, November 11th, 
marks not only the completion of an engineering under- 
taking of considerable magnitude and great potentiality, 
but it indicates the consummation of the far-sighted 





commercial policy of the third Marquess of Londonderry, 
who, to aid the development of the vast mineral wealth 
of the Seaham estates, which he had acquired by his 
matriage with the heiress of Sir Henry Vane Tempest, 
“embarked on the construction of Seaham Harbour with 
the humble and confident hope of facilitating the exporta- 
tion of the produce of mines and of augmenting the 
commercial interests of the county of Durham.” It was 


ee 


of some 28 acres. The gates of the dock proper are about 
300 yards from the harbour entrance, which is 280ft, wide 
The gateway of the dock is constructed of concrete faced 
with masonry, and is 65ft. wide, with a depth of water on 
the sill of 25ft. 6in. There are two enormous gates 
weighing 90 tons each, made of karri wood from Western 
Australia, worked by hydraulic rams fixed in machine 
pits at coping level, and supplied with a pressure from a 





a big enterprise which “the soldier marquis” entered 
upon, for he had no natural port ready made to his hand, 
merely requiring development. No stream ran into the 
sea there to form a natural harbour and facilitate dock 
works, and the coast was exposed and rugged, without 
any assisting indentation. But he spent £200,000 in 
making a port where none existed, and had the satisfac- 
tion of seeing his sailing colliers carry away to London 
the produce of his collieries in the neighbourhood. 

The eet of steam power, however, drove the 
broad-sailed brigs, with their light draught, out of the 
trade, and rendered the small docks at Seaham, about 
four acres only in extent, antiquated and unable to cope 
with modern exigencies. The consequence was that the 
larger boats of the Londonderry fleet of ten steam colliers 
had to be sent to Sunderland to ship their cargo, and 
much the larger portion of the output of the Londonderry 
collieries had necessarily to be sent to the Wear-side port, 
greatly to the addition of the labour and expense involved 
in working the Seaham pits. Faced with the newer con- 
dition of things, the present Marquess of Londonderry 
set himself to carry out the natural development of his 
predecessor’s policy, and undertake the big task of 
enlarging his docks to cope with the necessity of being 
able to take in vessels requiring more than 16ft. of water 


hydraulic installation working at 700 lb. to the square 
inch, and two five-ton capstans are also fitted at the 
entrance. The channel, cut deep down into the ridge of 
rock which runs across the harbour, has a normal high- 
tide depth of 24ft., and the new dock has a depth of 
27ft. 6in. of water at high water ordinary spring tides, 
which enables steamers carrying more than four times 
the weight of cargo hitherto dealt with at Seaham to load 
and leave the docks with ease and without delay. The 
dock, which covers 10 acres, is thus adapted to meet the 
requirements of the times. 

But though the trade of Seaham has already felt an 
impetus, and Sunderland is anxiously watching develop. 
ments and regretfully seeing an important section of its 
| trade transferred, the potentiality of Seaham is much 
| greater than its present achievements. Immense 
| developments will result almost immediately from 
| the completion of the new dock works under the super. 
| vision of Mr. T. Thomson, the resident manager of 
| Messrs. Pearson’s. The docks have hitherto served the 
| Londonderry and South Hetton collieries for the sbip. 
| ment of about 600,000 tons of coal per annum, but the 
| greater part of the output has had to be sent over the 
| rails to Sunderland. This will be at once diverted to 

Seaham, and it is expected that practically from the 
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PLAN OF SEAHAM HARBOUR 


and carrying greater cargoes than a thousand tons—the 
limit of Seaham Harbour dock accommodation. The 
Seaham Harbour Dock Company was formed, and in the 
face of considerable opposition and the natural jealousy of 
the neighbouring port of Seaham, Sunderland, a special 
Act of Parliament, necessitated in order to deal with the 
Londonderry settlements, and because of the projected 
works extending below low-water mark, was obtained, 
and the foundation-stone of the new works designed by 
Mr. P. W. Meik was laid by Sir Michael Hicks-Beach in 
1899, the work being begun in March of that year by the 
contractors, S. Pearson and Son, Limited, Westminster. 

The undertaking of transforming the seventy years’ 
old docks was a formidable one. The early stages of the 
work were hampered by the difficulty experienced in 
enclosing and reclaiming the necessary land required for 
the new dock and quay space, as at that time little or no 
protection from the turbulent, destructive North Sea was 
afforded by the piers which have since been completed. 
The site of the new dock was eventually deepened some 
12ft. into the magnesian limestone rock by the aid of 
steam navvies and blasting. The walls of the new dock, | 
which are 35ft. high above dock to bottom level, are 
constructed of concrete faced with masonry above water 
level. 


opening of the new works two million tons of coal will 
be shipped per year from Seaham. In addition to the 
present output several new shafts have been sunk in the 
neighbourhood for the working of the coal measures which 
dip under the sea, and for the product of which Seaham 
is the natural outlet. Another shaft is being sunk about 
half a mile south of the docks only, the Dawdon shaft 
has just been opened out. The first sod was cut by Lord 
three miles away at Easington by an independent com- 
pany, and it is expected that the greater part of the 
output will be dealt with by Seaham. Another new 
pit, with similar workings to the Dawdon, running 
three miles out to sea, has just begun active opera- 
tions at Horden, at an equal distance between 
Sunderland and Hartlepool, and Seaham, with its special 
| facilities, may reasonably expect to get a large share of 
the export trade, especially as when Lord Londonderry 
sold his Sunderland to Seaham private railway to 
the North-Eastern Railway Company he secured a 
clause in the agreement binding the North-Eastern Rail- 
way from favouring its own port at Hartlepool by giving 
special rates to the detriment of Seaham. Seaham, now 
brought up to date and well equipped for the purpose, 
should thus become more and more a coal port, with ever- 
increasing shipments to London and the Continent. It 


The protective piers are 1383ft. and 878ft. long on the | can scaroely be regarded as a rival to either Sunderland 


north and south sides respectively. They are founded | or the Hartlepools, for it has a trade of its own, drawn 
on rock throughout, the sand which overlaid the stone | from the immediate rich carboniferous area for which it 


in places being cleared away with a grab and diving- | 
bell, and concrete was put in place by divers to level up 
the surface of the rock, on which the concrete blocks 
were placed and secured to each other below low-water 
level. Above low water these 28-ton blocks are set in 
cement mortar. They were placed in position by a Titan 
crane capable of dealing with a load of 30 tons at 60ft. 
radius. The north pier is 25ft. wide at its inner end and 
33ft. wide at its outer, while the south pier is 20ft. and 
25ft. wide at its ends. The ends are finished with round- 
heads and lighthouses, with a subway running through 
the piers to give access in stormy weather. The north 
pier, as will be noticed from the engraving on this page, 
is the longer and stronger of the two, and is curved like | 
an elbow to cope with the great force of the sea. Starting | 
out in anortherly direction, it bends gradually to the south- | 
east—a quarter from which serious storms are rare—and | 
ends opposite its companion pier, which strikes a line | 
almostdue north, and in that way encloses a space of water 





is the natural outlet. Its only imports consist of the 
raw materials required in bottle making and ship props, 
sleepers, and other similar timber, and its only export in 
addition to coal is the output of the Londonderry Bottle 
Works at Seaham, amounting to about a cargo per week. 

It should be mentioned that a new group of gravity 
coal staithes has been fixed along the west side of the 
new dock, so arranged that the full wagons will run down 
by gravity from the storage sidings, pass over the spouts, 
and the empty wagons will pass away to low-level sidings. 
In addition to the four smaller berths which are relics of 
the old docks, the three berths of the new staithes each 
give facilities for loading 500 tons an hour. The new 
works have cost the dock company, of which Lord 
Londonderry is the chairman and principal shareholder, 
about half a million. We are indebted to Captain Smith, 
the harbour master, and to the contractors for the 
technical details contained in this article. On page 466 
will be found four different view of the works. 
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FOUNDATIONS OF THE ENGE STATION 


THE WETTERHORN ELECTRIC AERIAL 


MONO-RAIL. 


A xew departure in mountain railway construction is 
furnished by a scheme for ascending the north-western preci- 
pices of the Wetterhorn to an altitude of 7700ft. above sea 
level, The promoters of the enterprise have adopted a com- 
bination of the principles pertaining to the ordinary aérial 
cableway and of those embodying Herr Eugen Langen’s 
electric elevated mono-rail railway between Barmen and 
Elberfeld, in Germany. With the latter, as our readers will 
remember, a tramcar body is suspended from running gear 
on an overhead mono-rail structure, which in turn is supported 
by an A-shaped and inverted (J-shaped arrangement of 
girders, where the line is carried above the river and through 
the streets respectively. On the Wetterhorn so-called rail- 


way a stout wire cable, stretched from station to station . 


forms the overhead mono-rail, from which is suspended the 
runuing gear of the car body. 

The departure station of the Wetterhorn project is situated 
at the snout of the Grindelwald Upper Glacier, and at a point 
Which is ten minutes’ walk from the Hotel Wetterhorn, 
which in turn is three-quarters of an hour distant from the 
village of Grindelwald. The railway station at Grindelwald 
—the terminus of the partly adhesive and partly rack and 
pinion railway from Interlaken—is situated at an elevation 
of 3415ft. above datum. The road from the station to the 
Hotel Wetterhorn ascends 625ft. The ground station of the 
Wetterhorn line is built at a slightly lower level than the 
hotel named after the mountain, viz., approximately 4000ft. 
above sea level, and from here passengers will be conveyed 
up the precipices to the Enge station in one lift of 
1300ft. The Emge is the name of a goat path that 
winds round the northern and western side of the moun- 
tain at an altitude of 5250ft. above sea level. The Enge 
station is situated just where the path changes direction, 
and is @& pier-like masonry structure, from which a 
fine view of the Grindelwald Valley far below is ob- 
tained. Indeed, it appears to be a sheer drop from the 
Enge to the departure station ; as a matter of fact, the align- 
ment of the cable represents a gradient of about 80 per cent. 
Here the passenger will alight and walk along the Enge, 
where the path runs from north to south, and commands 
Superb views over the whole length of the glacier, which lies 
150ft. below, and of the chain of the snow-covered Shreck- 
horn and the Eiger. After having pursued this path for 


1} miles, meantime gradually ascending, the tourist will 
Come t> the lower station of the second section of the ‘ rail- 


way,’ which is to convey him to a stony hollow above the 
lower range of the Wetterhorn clifis. In this hollow, at an 
altitude of 7761ft. above sea level, or 3760ft. higher than the 
place of departure, are built the Gleckstein Club Hut and 
the Gleckstein Pavilion Hotel. This is the terminus of the 
aérial mono-rail—at any rate, forthe present. The alignment 
of the second section is somewhat steeper than the first, 
while the lift realised is considerably greater, namely, about 
2300ft. 

The works were begun last summer, and it is hoped to have 
the first section open for traffic next tourist season. The 
departure station is built, and the anchors to which the 
cables are to be attached have been sunk to a depth of 30ft., 
and covered with cement piles at both the ground and the 
Enge stations. A windlass for hauling up the main cables 
has been installed at the Enge station, and a temporary 
cableway is already in situ for transporting materials to the 
higher level. The path connecting the two lifts has been 
widened, but apparently work on the second has not yet been 
commenced. 

The cars will be propelled electrically, the power being 
derived from the Black Liitschine River, which is all ready 
harnessed for lighting the village of Grindelwald. In fact, 
the high-tension feed line from the Grindelwald power station 
to the starting place of the aérial mono-rail is installed, 
consisting of three copper wires on porcelain insulators. 
fastened on iron brackets screwed into wooden poles. In 
view of this scheme and another likely development, 
namely, the electrification of the Wengern Alp railway 
from Lauterbrunnen to Grindelwald, vid Kleine Scheidegg, 
where the Jungfrau railway commences, it is understood 
that the Grindelwald power station is about to be con- 
siderably enlarged. 

The cars on the Wetterhorn ‘‘ railway ’’ are to be of very 
light construction, with a seating capacity of ten persons. 
The engineers are at present devoting themselves to the 
efficiency of the brakes to be fitted. 

The ¢hoice of the Gleckstein huts as the terminus of 
the line forms no indication of the limits of the scheme. 
There would not be, we believe, any difficulty in continuing 
the series of lifts almost up to the summit of the Wetterhorn 
itself, which attains an altitude of 12,150ft. above sea 
level. 

The promoters of the Wetterhorn undertaking claim | 
great simplicity, economy, and stability for their method 
of construction, and if the scheme proves as successful as they 
contemplate, the principle will be, doubtless, extensively 
used in many other directions. 





THE DEPARTURE STATION 


The fact may be recalled that only once previously has 
the mono-rail system been applied to mountain railway 
construction. As originally built, the Vesuvius railway, 
opened in 1880, consisted of two mono-rails fixed to stout 
wooden girders, kept 7ft. apart by oak ties 17ft. long, and 
placed at intervals of 3ft. 6in. Each car had two centre 
wheels running on the mono-rail, and four others, at an 
angle with the horizontal, which engaged smaller rails 
fixed to the girder’s sides. The cars were connected by an 
endless cable, which ran round drums at the top and at 
the bottom of the line. 

However, between 1901 and 1904 the Vesuvius railway, 
which is half a mile long, with a gradient varying from 40 
per cent. to 63 per cent., was reconstructed on the Striib 
rack system, although the trains are still hauled by a cable. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





COMMERCIAL ECONOMY IN STEAM POWER PLANTS. 


Str,—In thanking you for your careful and generous review of 

my book on ‘‘ Commercial Economy in Steam Power Plants,” may 
I be permitted to point out one or two errors into which your 
reviewer has inadvertently fallen. My excuse for doing so lies in 
the keenness of my missionary desire to induce engineers to apply 
scientific method to the business part of their work—that is, to 
the whole of it. This is the object and purpose of the new British 
Science Guild, so far as it applies to manufactures, and apparently 
most of the best intellect of the day, both commercial and 
political, think this object not only practicable, but also urgently 
necessary. 
Your reviewer states that I have invented a number of new 
terms ; that these greatly add to the difficulty of reading the 
book ; and that, ‘‘ moreover, the usual terms are quite as effec- 
tive.” May I say, first, that these terms are not new ; they have 
been in use for at least a dozen years by the small circle influenced 
by myself. Then, also, there are no ‘“‘usual” terms to represent 
the same things ; the absence from technical and scientific English 
language of any names for these things was the one only reason for 
suggesting and using them.. Thirdly, the things so named being 
excessively important, and being incapable of being referred to 
except in lengthy phraseology unless definite names be given to 
them, it was ho that the use of these terms would make read- 
ing about them easier rather than more difficult. Of course, i am 
very ready to admit that other better new names for them might 
be invented by better qualified scientific engineers, and I am very 
willing toadopt any other better names that may be suggested. 

Your reviewer suggests that my curves of costs are merely 
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graphic re-discoveries of private curves used by manufacturing 
firms in getting out the figures for their price lists. Nearly all my 
costs-diagrams show by small crosses the actual figures obtained 
from manufacturers—which are not published price-list figures— 
and the deviations of these crosses from the mean curve shows how 
erratic and unguided by any scientific mean law are the estimates 
made by any one individual firm. 

Your reviewer seems to think that these curves overlook many 
important factors that influence costs, and that are incapable of 
scientific treatment. li this, the influence of local and month-to- 
month varying circumstances, is carefully explained in my book, 
so that no reader ought to think that the numerical coefficients are 
‘‘constants.” In your review ‘‘competition ” and “‘ conditions of 
trade” are instanced as disturbing factors. But it can be demon- 
strated that if competition had free play and were guided by 
scientific knowledge and ability, then the above erratic deviations 
from the mean curve would disappear from lists of quotations ; its 
effect would be just the reverse of accentuating them. 

Your reviewer appears to take my curves of prices as general 
formule, and suggests the propriety of numerical illustrations. 
The bulk of my price curves are not general ; each represents the 
practice of one particular firm in one particular class of design at 
a date Pe before the book was published. Each is a particular 
illustration of the general law, and on each diagram are given the 
numerical factors for this particular illustration. The variation of 
the general law ‘‘ according to circumstances ” is, or was intended 
to be, fully insisted on. 

The reason that the nine coefficients for the most complete form 
of the prime costs law are difficult to obtain for steam engines is 
that the detail design and patterns of steam engines are not varied 
gradually in accordance with gradual variation of the pressure to 
be used in the engine. If change of pattern for change of pressure 
were as freely indulged in as is change of cylinder size according 
to customers’ demands, then the pressure coefficients would be as 
easily obtained from past experience as are the bulk coefficients. 
This gradual c of design for varied pressure does occur in 
the manufacture of boilers, and all the necessary coefticients for 
complete formulation of the prime-cost law of boilers are given in 
a good many illustrative diagrams, 


Regarding depreciation, the review expresses doubt whether 
my law of decrease of real value could be used in writing off 





depreciation in accounts without ‘‘ much di and c¢ a- 
tion ;” but he might also have mentioned that in my book I state 
rather emphatically my opinion that it cannot be so applied under 
existing trade conditions and customs, Its application, however, 
would not bring now flourishing concerns to ruin, but rather the 
reverse, 

I trust that this letter may not be considered to trench upon 
the subject of the merit or demerit of my work as a book or as an 
exposition, upon which subject I, of course, wish to be wholly 
silent. My wish is to remove misapprehensions tending to discour- 
age study of a subject which others as well as I believe to be 
supremely important, Rospert H. SMITH. 

Yovember 6th. 





CUMPOUND LOCOMOTIVES, 


Str,—In your editorial of October 13th you comment at some 
length on the account of the Vauclain balanced compound locomo- 
tive which I gave in a paper before the Richmond Railway Club. 
May I be permitted a few explanations ? 

You say: ‘‘ The cranks are so set that one pair of pistonsis 
always moving in the opposite direction to the other pair of 
pistons, and in this way longitudinal or reciprocating balance could 
be perfectly obtained, were it not that the cylinders are not all in 
the same plane. This is rectified by placing the balance weights of 
the vertical centrifugal effort at an angle which compensates the 
effort of the cross stresses.” It is true that the balance weights in 
the wheels are placed at an angle with the pin, but this is to com- 
pensate for the fact that the rotating parts which are to be balanced 
are not all in the same plane. There is a considerable lateral dis- 
tance between the inside cranks and the outside connecting-rods, 
and which, if not taken into account in the cing, would pro- 
duce a moment tending to lift one wheel and depress the other. 
By placing the counterbalance on an angle this effect can be 
entirely overcome. 

No attempt is made to counterbalance the reciprocating parts. 
They are made as nearly as possible of the same weight, and as the 
high-pressure and low-pressure pistons are moving in opposite 
directions, the throw backwards and forwards is practically 
eliminated, but as the pistons which balance each other do not lie 
in the same vertical plane, there must always bea moment tending 
to rotate the engine about a vertical axis. Experience has shown 
that the practical effect of this moment is so small as to be 
negligible. 

Later on you say, “lt will be seen that there is no direct 
relation between the hauling power and the water consumption. 
That is to say, the water consumption was not reduced in the same 
proportion as the steam per horse-power hour.” A table in the 
lecture gives the figures to which you refer. Comparing the two 
runs with eight-car trains it will be seen that with 391 tons behind 
the tender in both cases the balanced compound made 45-5 miles 

r hour against 41 miles per hour for the single-expansioa engine. 
This gives a total horse-power of 659 for the compound, as against 
565 for the single expansion. In spite of this increase of 16-5 per 
cent. in the , es ane horse-power, the total amount of water 
used by the cylinders was reduced 23-2 per cent. This 
increase in power and reduction in water consumption combined 
give a reduction in the water consumption per horse-power hour 
of 27-8 per cent. 

In further comment on the tests you call attention to the fact 
that the saving of coal per indicated horse-power was so small as 
to be negligible, and point out that this is due to the low evapora- 
tion of the compound, which evaporated only 11-961b. of water 
per square foot of heating surface, against 13-551b. for the single 
expansion. As was pointed out by the railroad officials who con- 
ducted the test, this was undoubtedly due to conditions unfavour- 
able to the compound, as usually the compound locomotive can 
show a larger per cent. in coal than in water. This has been 
shown by a large number of tests, and is due to the softer 
exhaust, giving more economical conditions. Ona recent test on 
the New York, New Haven, and Hartford Railroad two loco- 
motives, one a single and the other a compound, were compared. 
Outside of the cylinder design the locomotives were practically 
identically the same. The compound showed an economy of 
25 per cent. in coal, and 9 per cent. in water. In commenting on 
the Burlington tests you say :—‘‘ We are told that the probable 
explanation is that as the crew of No. 2700—compound—was con- 
stantly changing, the firing was not what it ought to have been. 
As a rule, however, care is taken in making experiments of this 
kind that the enginemen shall be competent and something 
more ; so the explanation must be taken for what it is worth.” I 
beg to point out that the tests were carried out by the railroad 
officials, who have no interest in finding excuses for the com- 
pound locomotive, and no representatives of the builders were 
present during the test. 

In conclusion, you say, “If the compound engine runs more 
freely than non-compound, and gives a better draw-bar percentage, 
then let us have the compound locomotive by all means, only let 
us be careful to put the saddle on the right horse, and not attribute 
to compounding results which are possibly due to something else.” 
It has been i ently demonstrated that compound cylinders 
will expand high-pressure steam with greater economy than is 
obtainable with single-expansion engines. In marine practice, 
where fuel consumption is of the first importance, no important 
engines are built non-compound. In locomotive practice the same 
fuel and water economy can be obtained if the design is satisfac- 
tory. The present four-cylinder balanced compound locomotive 


gives a comparatively simple cylinder arrangement, which enables 





| 
full advantage to be taken of the due to pounding, | 
At the same time, the combination of the four cylinders enables 
a free running engine to be secured, which is balanced as perfectly 
as appears to be possible in the case of a locomotive. 
As you have —_ considerable space to your comments on this | 
engine, I shall be much obliged if you will afford an opportunity 
for the above explanation. 
Philadelphia, October 30th. Lawrorp H, Fry, | 





LECTURES FOR CLERKS AND DRAUGHTSMEN. | 


Srr,—We have pleasure in calling your attention to the course 
of lectures on technical subjects which we have inaugurated for 
the benefit of our staff, and which has proved very successful. 
Our object is to increase the efficiency of our employés, and with 
this end in view we arranged for an opening lecture to be given in 
the drawing-oftice of these works by our works manager, Mr. 
Thomas Wright, A.M. Inst. C.E.,M.I.M.E.; subject, ‘‘The Slide 
Rule: Notes on the Value of the Answer.” The lecture was illus- 
trated by diagrams and a model slide rule 50in. long, also an out- 
line of the notes was given to each person p t, as copy enclosed 
The effort was much appreciated by the staff, quite a number of 
whom have ‘obtained rules for their own use. 

Encouraged by this result, a notice was issued intimating that 
further lectures would be arranged for if desired, and the written 
response has been so unanimous that other lectures are now | 
promised, the subjects including :—‘‘ Types of Gas Fired Furnaces,” 
**Rates of Explosion and Combustion,” ‘‘ Mathematics for 
Engineers.’ 

e are offering a small prize for proficiency in the use of the 
slide rule for ordinary engineering calculations, and hope further 
to extend this idea in the future. You will gather from this 
that we are trying to encourage our employés to help themselves, 
and to help us, and we are satisfied that such action has a bene- 
ficial effect. 

Mason’s Gas Power Company, LIMITED. 
THOMAS WRIGHT, Works Manager. 

Manchester, November 6th. 











STRENGTH OF BOLTED JOINTS, 
Str,—I shall be much obliged to any correspondent who will 
= - the safe load and the breaking stress of the joint shown in 
e sketch :— 


Bars, 14 round steel; bolt, 3 steel; the ends of the bars 

flattened, and punched with first a taper, then a parallel drift. 

This being a tie-rod, is not subject to vibration, but only to steady 

tension. lt a tight fit. BUILDER. 
Wandsworth, October 31st. 

















DETERIORATION IN STEEL RAILS. 


Str, —Can any of your readers inform me, th h the medium 
of your valuable paper, the cause or causes of the deterioration on 
the surface of the bottom table of the steel rail, a sketch of which 
Iannex. The surface of rail is fitted where it comes in contact 
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with the ballast, which is composed of gravel. Rails in this condi- | 

tion have been noticed on the sea coast and also a considerable 

distance inland. Is a chemical action set up between the rail and 

the ballast ’ CARBON, 
November 7th, 


A LETTER lies at this office for a correspondent who, writing on | 
the “a of Ironand Steel” on August 26th, signed him- 
self “T, x 
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HIGHLAND AND AGRICULTURAL SOCIETY. 
TRIALS OF SUCTION GAS-PRODUCER PLANTS. 

THE chief object which the directors had in view in conducti 
these trials was io afford members of the Highland and Agricultural | 
Society and others an opportunity of becoming better acquainted 
with the combination of the “Suction” gas producer and gas 
engine as a cheap and convenient source of power, and at the 
same time to demonstrate that the suction gas producer is a 
practical and simple appliance. 

The Society reserved the right to test the power and working of 


Plants of about 20 Brake 


E 
| thoroughly well mixed, so that each plant should be using coal of 


| the to) 


| the object was rather to ascertain the capabilities of the producers 


ee 
20 brake horse-power at full working load ; i 
8 brake horse-power at full working ~ No Fo ro q A fe 
was imposed upon the exhibitors with regard to the size wt 
bs ogy of the generators, and 
‘en complete plants, exhibited by six firms, 
trial. The chief particulars of these plants are 
ing a I, 
@ engines, with one exception, were fitted with ing; 
ear, and provided with veins and explosion comnteaee 
— — yan «gpa the trials were of the M’Innes-Dobbie 
external-spring special gas engine t supplied 
Dobbie, mM Innes, Limited, Glasgow. Phe diagrams obteinea 
uniformly good and reliable, and show an entire freedom fon 
vibration. Atthe conclusion of the trials the indicators were — 
fully examined and found to be in perfect condition, the shine 
moving freely and the parallel motions being without shake at 
of the pointa, Yad 
tch anthracite ‘‘ peas” from Gartshore Colliery, a i 
by Mr. James Cunninghame, 12, Waterloo-street,’ Gis M5 a 
used throughout the trials, This coal cost 9s. 3d. per ton elivered 
in the showyard ; it was of good quality, and none of the plants 
appeared to experience any difficulty in using it satisfactoril 
he coal was filled into bags from a truck, each bag containin, ; 
approximately 1 ewt, effort was made to have the cos 


were submitted for 
given in the follow. 


equal quality. Samples of the coal as supplied to each 
were taken, and found to be as nearly as poesible of ¢ 
calorific value. 

Previous to the commencement of each trial the producers 
were charged with sufficient coal—which was not weighed—to 
bring them up to their proper working condition, and the plants 
were required to be ready and working steadily for thirty minutes 
before the time of starting the trials, 

In each of the power tests the time of starting was taken when 
the producer was filled with fuel to a predetermined level, the 


roducer 
© came 


| ashes and clinker, as far as possible, having been previously cleaned 


out and the engine working steadily at the stated load. At the 
end of the test the producer was brought as nearly as it was pos. 
sible to judge to the same condition as to fuel, &c., as at the start, 


| and the fuel consumption determined from the amount introduced 


into the producer during this period. 

At the beginning and end of each test the mass of fuel in each 
producer was consolidated as much as possible by working it from 
with a poker, in order to break down any arches that 
might have formed in the lower part of the producer, 

It is a well-known fact in connection with suction gas producers 
that after a few hours’ run clinker forms in the generator, and 
unless broken down by bars from the outside, it is apt to cause a 
hollow space in the fuel bed. Great care had to be exercised in 
removing the ashes and any clinker from the back of the fire, to 
prevent the main body of the fael in the producer from coming 
down. In those producers which were provided with two or more 
doors on the grate level this difficulty was not so serious. 

Some ors of suction plants hold that the anthracite in the 
lower part of the producer should be disturbed as little as possible, 
but with a low-class quality of fuel, liable to clinker, it is obvious 
that some adequate provision should be made for readily removing 
the clinker, &c, Any unburnt fuel that was unavoidably extracted 
while clinkering was carefully picked out and returned to the 
producer. 

In spite of every precaution that could be taken, it was felt that 
certain errors of measurement wi to fuel consumption 


| were possible, and on that account the results given later should be 
| taken as tentative, 


Each plant was required to undergo a full and half-power trial 
of not less than ten hours’ duration, also a light-load trial for a 
period of five hours. It was also stipulated that not more than 
two men would be allowed to look after and attend to each plant 
—producer and engine. 

y making the duration of each power trial ten hours, it was 
considered that any error in arriving at an estimate of the fuel 
consumption would be minimised. At the same time, in view of 
the very small amount of coal used in the majority of the plants, 
it is necessary to draw attention to the fact that the fuel consump- 
tion obtained may be slightly under the true value, though the 
degree of error cannot be large, 

In the light-load test the coal consumption was not measured, as 


to supply gas to the engines when running without any load. All 
the plants that were tested completed this light-load trial 
satisfactorily. 

If they desired, exhibitors were allowed to remove any ashes or 
clinker from the producers in the course of, and at the end of, the 
full and of the half-load trials, This was done with all the pro- 
ducers except the Dowson producers, which were worked by the 


| National Gas yw Company, and which were not cleaned out 


till the close of the third test. 
At the end of the power and light-load trials all the producers 


TABLE I,—General Dimensions and Particulars of Plants Entered for Trial. 


Horse-power Capacity. 


























each engine and plant as considered desirable, also to make notes 
and observations of the same for incorporation in an official report 














( The Acme a om. [the industrial} The National | ‘ 
ngine x asle. | Engineeri: Gas Engine Mesers 
Exhibitor 4 e yo BS % |'On Bee| or” beangyes, Lal, 
| Shettleston, "Halifax. Openshaw, | near | Ashton-under- Birmingham. 
Glasgow. : Manchester. | Manchester. | Lyne. 
Declared capacity of gas-producer plant, brake horse-power 25 18 24 25 20 21 
Price of gas-producer plant, complete.. .. .. .. .. & 94 10s, 105 80 72 80 90 
Total weight of plant,cwt. .. .. .. ve 5 25 45 25 25 48 
General description of engine... .. .. oo| “ome” Campbell’ ‘Crossley ” ** Acme “National” | “Targye’ 
Declared brake horse-power of engine ae 22 18 16 22 20 ly 
Diameter of cylinder, inches .. .. .. zi 10 4 8} 10 10 10 
ae aes ve 17 18 20 17 18 19 
Revolutions per minute, decla ed.. oa 220 2c0 200 220 190 190 
Price of engine, complete.. .. .. £ 130 125 110 130 120 131 
Weight cf emgime, Wt, 6. 5 cece te we ve ee 60 66 54 60 78 9 
Price of producer plant and engine, complete... .. .. £ 224 10s. 230 190 202 } 200 221 
Space taken up by complete plant—pruc ucer, engine, Xc., | 
square feet kh oid kal Pam cies, (Rig tate meee hee, ike es 144 225 240 288 225 | 295 
Plants of about 8 Brake Horse-power Capacity. 
| —~ Goneket | oe saeeeney ent Nations | —— 
ibitor as Engine | Engineering Co., as Er gine Co., | ‘apgyes, 
Exhibitor Co., Hyde, near Ashton-under- | Ltd., 
Halifax. Manchester. Lyne. | Birmingham. 
Declared capacity of gas-producer plant, brake h rse-power ae 8 10 10 | }2 
Price of gas-producer plant, complete .. .. .. «. «. + & 80 60 65 | 58 
Total weight of plant,cwt. .. .. .. a 25 15 20 | ae 
General description of engine... .. .. P ** Campbell” “‘ Acme’ “National” | “Tangye 
Declared brake horse-power of engine .. ys 8 13} 8 | 74 
Diameter of cylinder, inches .. .. a 7 84 | 7 | i 
Stroke, inches SE OT ae eee re 12 14 } 15 16 
Revolutions per minute, declared .. .. * 230 230 | 220 | 220 
Price of engine, complete .. fe ‘oe £ 80 75 80 90 
Weight of engine, cwh, =... 6. 1+ oe te oe oe oe ae 29 25 40 40 
Price of producer plant and engine, complete eet a0 9) aedise Se 160 185 145 148 
Space taken up by complete plant— producer, engine, &c., square feet .. 288 225 160 


were thoroughly emptied and an examination made for clinker. It 
was originally intended to weigh the ashes and clinker, but, unfor- 
praia 


n t of an accident, this became impracticable. 





of the trials, The Society provided space in the showyard, free of 
charge, to exhibitors submitting plants for trial. No awards were 
made, and the trials were arranged so as to test the plants as 
nearly as possible under their ordinary working conditions. 

It was suggested to intending exhibitors that each firm should 
submit for trial two complete plants, consisting in each case of fos 
producer, scrubber, &c., and gas engine of suitable power. The 








plants were to be of the following capacities :—(a) Capacity, 15 to 





National Gas Engine Company’s plants, it was felt that, 
the clinker not having been removed from the producers at the end 


ly, o 
On the whole, it was considered that the total amount of 


clinker formed during the trials was practically the same in each 
plant. The amount was very small, and did not appear to have 
-~ disadvantageous effect on the working of any ot the plants. 

n 


arriving at an estimate of the coal consumption of the 
owing to 
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— . 
f the full and half-load trials, a certain amount should be added | gas, and it was compelled to stop at the end of 8-12 tours. This| ably small, very little labour being necessary for cleaning and 
g This has been done. The stoking. Working under ordinary conditione—not a test—it is 


on to the observed consumption. 


efficiency 0 
After the pr 


further test was made to ascertain the length of time required to 
full working load, starting with the producer empty and 
sold. ‘The time occupied was taken from the moment of inserting 
pa d until the engine was carrying the same load as during 
er trial, and this load it was required to sustain for 


get up to 


the firewoo 
the full-pow 
twenty minutes. 


The average time required for this test seemed to be about fifteen 


f the plants is in no way detracted from by this. 


pany, 


no doubt it could 


The small 

after oe satisfactoril. 
was com 
hours. 
igniting points in the engine, but it was ——, impossible to 
arrive at any satisfactory conclusion on t 


is greatly to be regretted, as the plant was doing good work, and 

a kews completed the trial satisfactorily but for 
oducers had been emptied and allowed to cool, a | an error of judgment on the part of the attendant with regard to 
the manipulation of the plant. 
lant exhibited by The Industrial Engineering Com- 
completed the full-power trial, 
lled to stop on the half-load trial after running for 8-43 


his was attributed to the presence of moisture on the 


TaBLe I1,—Trials of Plants of about 20 Brake Hovrse-power Capacity. 


{| 
Exhibitor. se ee ee te geste oe ae 


Declared brake horse-power at full working load 
Duration of trial, hours... de? Wa. ee 88 
Circumference 2 of brake wheel (effective), feet .. 
Load on brake, lb <0. wee Oe ee 
Spring balance reading, Ib. .. «+ «+ es oe 
Effective load on brake, Be ne ce be 6a 00 
Revolutions per minute, mean. . 

e horse- power se 08 ef 
ester of eylinder, inches .. 
Stroke, inches v6 sae. 60 be ee | Sa 
Mean effective pres*ure, Ib. per square inch 
Explosions per minute, mean .. ni ae ee 


oe. 28 , 66 





Indicated ho'se-power.. .. +e 
Mechanical efficiency, per cent. 


Total coal used, Ib, «ews ee we ee 
Coal per brake horse-power per hour, Ib 


Duration of trial, hours... 6. oe oe we te 
Circumference of brake wheel (effective), feet .. 
Load on brake, Ib... 6. 60 oe oe oe we 

Sp ing bxlance reading, lb. nat <6 46 
Effective load on brake, Ib. ee 106 He 
Revolutions per minute, mean 

Brake horse-power .. .- ee ++ ee se 
Mean effective pressure, lb. per square inch 
Explosions per minute, mean .. - ke ss 
Indicated horse-power.. .. «2 «+ «+ os 
Mechanical efficiency, percent. .. .. «- 


Total coal used, Jb, de Pore 
Coal per brake horse-power per hour, Ib. 
Average coal consumption per brake horse-power per 
hour on full and half-load trials combined, lb. .. .. 
Capicity of producer, per declared brake horse-power, 
cubic feet < Na. 36. 8 e ss Oe én “Ot 4 


Full-load Trial. 
The Campbell 
Gas Engine Co., | 


Messrs. Crossley 
Bros., 1td., 


e matter. 


Considering 





The National Gas 











Halifax. Manchester. 
18 16 
10 8-12 
17-44 14-49 

225-0 197-0 
24-0 12-2 

201-0 184-8 

192-4 189-2 
2)-44 15-35 
9-5 8-5 

18 20 
82-0 78-6 
76-8 86-5 
23-73 18-25 
86-1 84-1 

190-0 96-5 

0-98 0-77 
Half-lvad Trial. 
10 10 
17-44 14-49 
127-25 136-75 
24-10 82-50 
108-16 104-25 

196-1 198-0 
10-69 9-06 
75-6 i7-8 
53-1 58-3 
15-12 13-0 
70-7 69-7 
93-0 87-25 
0-92 0-96 
0-93 0-86 
0-282 0-270 





Remarks on trials ow ok Oe 


trials without a 
stop. 


trial 
obtain gas through want 


owing to failure to 


of water in the producer ; 


there 
supply at 
Load 


was a plentiful 
the main. 
on brake was 


relieved during half-load 


trial. 


The speed was 


somewhat under normal 
during full load trial. 


| Messrs. Tangyes, 
Engine Co., | Ltd. 
Ashton-under-Lyne. | Birmingham. 
20 19 
10 10 
18-46 17-07 
195-0 206-75 
4-5 11-60 
190-5 | 195-15 
198-0 197-9 
20-57 19-98 
10 10 
18 19 
88-7 72-0 
85-4 86-4 
25-54 28-45 
80-6 85-8 
*165-75 166-0 
0- 0-83 
10 10 
18-46 17-09 
138-0 106-0 
84-5 1-8 
98-5 104-2 
190-3 198-7 
10-48 10-72 
80-6 77-9 
51-3 49-7 
14-76 14-59 
71-0 73-5 
*100-25 116-0 
0-95 1-08 
0-86 0-92 
0-295 0-124 


. Completed both | Did not complete full-load | Completed full- lead | Completed both 
trial without a stop. | 
Stopped for 8 minutes | 


trials without a 
stop. 


during half-load trial, | 
due to carbon deposit | 


on igniting points. 


* 101). and 7 1b added to observed consumption for presence of clinker at end of full and half-load trials respectively. Total clinker and ash 
Ls 


collected at end of the three load trials = 20 It 


Tasie I[1],—Trials of Plants of about 8 Brake Hovse-power Capacity. 


| 


| 


Exhibitor wet ae ee en ee ee ee ee | 


Declared brake horse-power at full working load 
Duration of trial, hours ..  .. os os ss oe 
Circumference of brake wheel (effective), feet - 
Load on bral.e, Ib. séiuriae 20 e- «6 
Spring balance reading, Ib. és 
Effective load on brake, Ib, 
Revolutions per minute, mean 
Brake horse-power  .. .. 
Diameter of cylinder, inches 
Stroke, inches Seid ieaiet, Ghia: (WE im 0h COe <8 
Mean effective pressure, lb. per square inch 
Explosions per m‘nute, mean .. op we 
Indicated horse-power.. .. .. 

Mechanical efficiency, per cent. 


- 





Totel coal used, S.. -.siilee da: cs se en 00) (ee 
Coal per brake horse-power per hour, lb. .. .. «+ 


Duration of trial. hours .. .. «. «2 cc ce 
Circumference of brake wheel (effective), feet .. 
Load on brake, Ib Ben Se a bee, ‘we 
Spring balance reading, Ib. .. .. «2 ee 

Effective load on brake, Ib, ..  .. eee 
Revolutions per minute, mean eo ce ee 

Brake horee-power .. 0. «see ee se 

Mean effective pressure, I, per square inch 
Explosions per minute, mean... .. so. «+ «+ +s 
Indicated horse-power.. .. .. . 

Mechanical efficiency, per cent. 


Total coal used, Ib... sows w ee 

Coal per brake horse-power per hour, lb... 

Average coal consumption per brake horse-power per 
hour on full aud half-load trials combined, Ib... . 


Capacity of producer per declared brake horse-power, 
Cabte feeb See eae ee ce Mas ve ee ee se oe 


The Camp)oll 


Full-load Trial. 





The Industrial 


The National | 


Messrs. Tangyes, 








Bomarky.on tH Seed. Sa Th ee Nes 


trial the load on the 
brake was relieved 
for 2 minutes, so that 
the engine might be 
stop for a few 
seconds to replace a 
pin on ignition gear. 





half-load trial. Un- 
po pe os as to ys 
of stoppage. S| 
is a larger engine 
than the one origin- 
ally entered for the 
trials. 








unlike the rest, was | 
not provided with | 
water tanks, and | 
obtained its cooling | 
water direct from 
the main. 


| 
Gas Engine Co., ay Co., Gas _— Co., | x 
Halifax. - ae < | Birmingham. 
near Manchester. under-Lyne. | 
8 18-5 8 7-5 
10 10 10 10 
13-33 18-57 14-26 15-19 
98-7 89-3 126-1 95-25 
10-90 5-0 28-5 14-50 
87-85 84-3 102-6 80-7: 
232-5 204-9 219-8 224-4 
8-25 9-72 9-74 8-34 
7 8-5 7 7 
12 14 15 16 
77-8 — 83-8 75-8 
106-4 -- 97-2 92-1 
9-66 _ 11-88 10-86 
85-4 — 82-0 76-8 
100-75 110-25 *82-0 100-5 
1-22 1-13 0-84 1-25 
Half-load Trial. 
10 8-43 10 10 
18-33 18-57 14-26 15-19 
56-0 87-6 63-0 48-5 
9-7 2-0 7-1 4-1 
46-3 85-6 55-9 44-4 
236-8 217-4 222 225-4 
4-43 4-36 5-36 4-57 
76-2 _ 76-3 80-6 
72-1 — 62-7 59-7 
6-41 — 6-97 7-49 
69-1 - 76-8 61-0 
41-5 56-75 *49.0 | 67-5 
0-94 1-55 0-91 1-48 
1-12 1-26 0-87 1-30 
0-282 0-161 0-872 0-212 
. Completed full - load | Completed full-load| Completed both|Load on _ brake 
trial without a stop.| trial withoutastop. trials without a relieved for 
During the half-load| Did not complete, stop. This engine,| minutes on full 


load trial due to 
poor gas; engine 
did not stop. Com- 
pleted half - load 
trial without a 
stop. 





* 6 lb. and 3-5 Ib, added to observed consumption for presence of clinker at end of full and half-load trials respectively. Total clinker and ash 


collected at the end of the three load trials = 12 1). 


minutes. A tabuiated’list of the times taken by the various plants , that this plant completed the full-power and light-load trials 
| without a stop, it is not likely that the stop 


is given later, 


_ lwo of the plants—the Acme Engine Company and the Industrial 
Engineering Company (large plant) were not subjected to any 
complete tests. This was no doubt due to the fact that the engines 
had not bean properly tested before being erected in the test shed, 
and in consequence they stopped running on several occasions 


referred to was due to any defect in the p: 
want of proper attention to the working of the engine. 

There were momentary stoppages on some of the other plants, 
mainly caused by engine troubles, and cannot be looked upon in a 
serious light. 


e on the occasion 


ucer, but rather to a 


owing to defective ignition and other causes. So far as could be| With the above-mentioned exceptions, none of the plants expe- 


ascertained, the stoppages in these two plants were not due to any 


defect in the gas producer. 


rienced any real difficulty in running for the s 
ten hours—in fact, there is no doubt that they could easily have 


The plant supplied by Messrs, Crossley Brothers did not com- | worked quite well fora much longer time. 


Plote the full-power trial owing to the producer failing to supply 








pecified period of 


The amount of attention which these plants require is remark- 





not considered that it would have been necessary to clean out the « 
ashes and clinker, except, perhaps, at the end of each day’s run ; 
this, in any case, is a simple operation, which can be performed in 
a few minutes, and does not require the presence of a special 
attendant. 

All the producers were provided with doors for removing any 
accumulation of ash and clinker. 

On the whole, the results of the trials were most satisfactory, and 
the economy, efficiency, and simplicity of working of the suction 
gas prodncer plant was demonstrated beyond question. 

On the combined trials at fuil and half load—twenty hours 
altogether—the average coal consumption for all the plants was 
about 1 1b. of coal per brake horse-power per hour, costing about 
one-twentieth of a penny—coal at 9s. 3d. per ton. 

This is a remarkable result ; it means that an engine developing 
20 brake horse-power can be run at a cost of about Jd. per hour. 

Considering the manifest difficulties in arriving at strictly 
accurate results, no attempt has been made to place the various 
plants in any order of merit. For the combined trials the coal 
consumption for the large engines is practically the same for all 
plants. The greatest variation is to be seen in the coal consump- 
tion of the small plants—0-87 lb. to 1-30 1b. per brake horse-power 
per hour. This was to be expected. 


TaBLe 1V,—Trial to Ascertain the Time Required to get up 
each Plant to Full Working Load, Starting with the Gas Pro- 
ducer Empty and Cold, 








Declared sian 
Exhibitor. capacity ken, Remarks. 
of plant, jinutes 
B.H.P. 
The Campbell Gas Engine Co. | 18 4 —_- 
” ‘ ” 8 17 Bae 
Messrs. Crossley Bros... ..| 24 154 oe 
The Industrial Engineering Co. | 10 _ Started, but was 
compelled to stop 
| through water being 
shut off at main 
The National Gas Engine Co... 20 48 Excessive time caused 
by defective igni- 
tion. More than two 
men were employed 
to start engine. 
” ” ” ~ 10 153 = 
Messrs, Tangyes, Ltd. .. .. 21 16 a 
” " oe. «a 





JONATHAN MIDDLETON, Steward. _ 
R, STANFIELD, M, Inst. C.E., Zagincer. 


A rather curious point occurs with regard to the results as 
obtained from the trials of the Campbell Gas Engine Company’s 
plants. The coal consumption per brake horse-power per hour is 
less on the half-load than on the full-load trial. This is obviously 
the opposite from what should be the case, and it may be due to 
the fact that the fires in the producers in these two plants were 
not lighted until the morning of the first test, whereas the other 

lants had their producers in working order the night previously. 

is would naturally mean that a quantity of fuel was expended 
in heating up the walls of the producer. It is also possible that a 
difference in the dogree of ‘‘ clinkering ” in the two trials might to 
some extent account for the discrepancy. No other explanation 
seems to be available, as all the weights of fuel used were very 
carefully checked. 

It would be unjust to draw any invidious distinctions between 
the various plants. Without exception they are simple in con- 
struction, and every detail, both in engine and gas-producing 
plant, has evidently been carefully considered with a view to giving 
the best results. The Committee feel that they have perform 
the task which they undertook—viz., of demonstrating publicly 
the economy and workability of the suction gas producer plant. 

The results of the various trials are given in the tables above, 








LAUNCHES AND TRIAL TRIPS. 


OSTERLEND, steamer ; built by Wm. Doxford and Sons, Limited ; 
to the order of Messrs. Axel Brostrom and Son, Gothenburg ; t 
carry 6800 tons on 22ft. draught ; launch, October 14th. , 


NORTHUMBRIA, steamer ; built by Northumberland Shipbuilding 
Company, limited ; to the order of, Mr. H. W. Dillon ; dimen- 
sions, 372ft., 48ft. by 30ft. 10in.; to carry 7150 tons; engines, 
triple-expansion, 25in., 4lin., 69in. by 48in., pressure 180]b.; con- 
structed by Richardsons, Westgarth and Co.; launch, October 16th. 

CoRINTHIC, steel cargo steamer ; built by Messrs. R. Craggs and 
Sons, Limited ; to the order of Messrs. W. H. Cockerline and Co.; 
dimensions, 359ft., 50ft. 8in. by 25ft. 6in.; engines, triple-expan- 
sion, 25in., 4lin , 67in. by 45in., pressure 180 1lb.; constructed by 
Messrs. Blair and Co., Limited ; launch, October 17th. 

DEVERON, steam trawler; built by Earle’s Shipbuilding and 
Engineering Company, Limited ; to the order of “ B ” Line Steam 
Fishing Company, Limited, Grimsby ; dimensions, 123ft. 6in., 22ft. 
by 11ft. 6in. deep ; engines, triple-expansion, 12in., 2lia., 34in. 
24in., pressure 180lb.; launch, October 17th. 

Za¥FRA, steel screw steamer ; built by Messrs. R. C and Sons, 
Limited ; to the order of the English and American Shipping Com- 
pany; engines, triple-expansion, 25in., 42in., 68in. by 4d5in., 
pressure 180 lb.; constructed by North-Eastern Marine Engineer- 
ing Company; an average speed of 11? knots was maintained ; 
trial trip, October 18th. 

MARSHAL OYAMA, steam trawler ; built by Earle’s a aren 
and Engineering Conpany ; to the order of Messrs. Pickering an 
Haldane’s Steam Trawling Company, Limited ; dimensions, 130ft., 
22ft. 3in. by 12ft. 10in.; the trial.gave every satisfaction ; trial 
trip, October 19th. 








Tue Roya ScorrisH Society or ArTs.—The annual general 
—_ of the Royal Scottish Society of Arts will be held in the 
Hall, No. 117, George-street, on Monday evening, the 13th Novem- 
ber, 1905, at 8 o’clock. Henry M. Cadell, BSc., F.R.S.E., vice- 
president, will occupy the chair. The following communications 
will be made :—(1) Francis G. Baily, M.A., F.R.S.E., M 1LE.E., 
vice-president, will deliver the opening address; (2) the Secre- 
= will read the report of the Prize Committee, and the president 
will deliver the prizes. 


LEEDS UNIVERSITY ENGINEERING Socrety.—At a fully attended 
meeting of this society, Mr. R. J. Isaacson described in detail the 
building of a petrol motor. He alluded to the fact that Leeds 
engine-makers seem to have left petrol motors severely alone. He 
pointed out the light weight compared with the horse-power 
developed—-8-5 horse-power motor only weighing 220 lb.—and the 
low initial cost, as only the motor and two tanks are necessary. 
He described minutely the construction of each of the various 
parts, drawing attention to the points to be observed in order te 
obtain perfect fitting and economical working, entering fully into 
the workshop methods adopted. He reviewed the cycle of opera- 
tions in running, and the plan for balancing the engine. He 
claimed that the governing employed gives an unsurpassed means 
of taking up or dropping load. The lecture was highly appreciated, 
and at the close of the discussion a vote of thanks was accorded to 
Mr, Isaacson. 
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PERMANENT WAY INSPECTOR’S CAR. 


Oxr of the many uses to which the petrol motor car has 
recently been successfully applied is that of railway inspec- 
tion. Our illustration shows a light car, built at the Herne 
Hill Motor Works, by Messrs. Drewry and Sons, for service 
in Africa. It is constructed for a gauge of 3ft. 6in., has 
seating capacity for four persons, and is fitted with a cancpy 
for protection from the sun’s rays. The motive power is 
provided by a vertical two-cylinder petrol engine of the usual 
construction, giving six horse-power at 1000 revolutions, and 
the gear is designed to propel the car at either 27 or 14 
miles per hour. In addition to the two forward speeds, there 
is also reversing gear, which enables the car to travel ata 
high speed in either direction. 

There are two bevel pinions on the main driving shaft 
which run free, with a long gun-metal bearing in the tube 
éncasing the shaft. The axle has a square in the centre, 
between the two bevel pinions, and placed freely on this is a 
square sleeve, fitting between the pinions freely, but with no 
end play. The axle itself has free end play in this sleeve, 
to enable side shock to be taken up without affecting the 
gear box. Fitted on the square sleeve is an ordinary dog 
clutch, actuated by means of a lever and spring rods from 
the driver’s seat. The two bevel gears, being always in mesh 
with the bevel pinion at the end of the propeller shaft, 
revolve in opposite directions, and the car is driven ahead or 
astern as the dog clutch is engaged with one wheel or the 
other. In the central position both gears are out of action. 
The two speeds are governed by a similar dog clutch. The 
transmission from the engine is by a conical friction clutch. 
The pedals governing the clutch are worked from either end 
ofthe car, and one, after withdrawing the clutch by being 
depressed with the foot, applies the brakes. There is a 
separate pedal, with independent rods, connecting with the 
brakes, so that if the clutch gear entirely breaks down, the 
driver has still control of the car. He has an independent 
brake, and can put the engine out of gear with either of the 
clutches. The levers for actuating the gear are brought to 
the side of the car, and can be placed in position for either 
direction by a simple locking device on the short quadrant 
arm keyed on the rocking shaft, to which the spring rod 
levers are attached. The control levers for advancing the 
spark and working the throttle of the engines are fitted at 
each end of two hollow shafts running under the seat, and 
can be easily reached by the driver, whichever way he faces. 
The axles are fitted with fin. side play at each end, a strong 
spiral buffer spring being interposed to keep the frame 
normally in a central position. These springs take up the 
side shock on curves and facing points. The wheels of pressed 
steel are bolted on to malleable iron hubs, and when worn 
out are readily replaced by spare ones. There is a luggage 
rack at each end of the car, held in position by stout leather 
straps. 


+ 








RAILWAY BRAKE TRIALS. 


Tuts week an interesting trial of a heavy railway brake 
took place on the Taff Bargoed Joint Great Western and 
Rhymney lines, in the presence of leading railway officials of 
the Great Western, the Rhymney, and other railways. Col. 
Yorke, Mr. Payne, of the Board of Trade, and a large com- 
pany followed the trials with the keenest interest. 

The new brake was turned out at Swindon. It is two- 
sided, with a large hand clutch attached, admitting of easy 
grip. The experiments were carried on with a locomotive 
and 16-ton railway wagons, laden with cinders. The first 
test began with detaching two wagons, then four, and next 
six, allowing them to run down an incline of 1 in 70 with 
brakes off, and after running for 50 yards, the brake was 
applied, and proved equal to the occasion, though, as 
admitted, the rails at this point were wet and greasy. The 
next test was running one wagon into another at the bottom 
of the incline, to see if the brakes of stationary wagons would 


be knocked off. It stood the trial. Next, at other parts of | 


the line trials were made to prove the holding power of the 
brake on full trains, This was a severe test, the place 


selected being a gradient of 1 in 40. The train was made up 
of thirty 10-ton wagons, laden with coal, with a brake van at 
each end, In the first trip a total of twenty-one levers were 
put down, but three were released, as the train could not be 
started on the incline. The test in this case was satisfactory, 
and also another with twelve brakes down. The final test 
was applied on a train running as on an ordinary working 
day from Cwm Bargoed, calling at Nantyffyn, and stopping 
at Ffaldcaiach, and at the close the general opinion, in which 
Mr. Bell coincided, was that the brake was one of the best 
yet experimented with. 








STEEL SLEEPERS FOR AN AMERICAN 
RAILROAD. 


THE use of wooden sleepers has been almost universal in 
the United States, and it is only within very recent years 
that a beginning has been made in the use of preservative 
treatment on any exténsive scale to increase the life of these 
sleepers. Contemporaneously with this development there 
have been some notable experiments with steel sleepers and 
concrete sleepers, and an important step has recently been 
taken by the Pittsburg, Bessemer, and Lake Erie Railroad 
in ordering 25,000 rolled steel ties of a type with which it has 
been experimenting for some time, and which is worthy of 
some attention. 

Of the numerous designs and styles of steel sleepers in use 
in various countries, the majority are of the inverted trough 
type first used by Vautherin in France in 1864. The modifi- 
cations are numerous in shape and#dimensions, but the 
inverted trough is the general type, tht sleepers being either 
rolled or pressed to shape. Attempts have been made to 
utilise commercial rolled sections, joists, channels, and zed 
bars, and the Northern Railway of France had at one time 

| several thousand sleepers of the Severac pattern. This con- 


he 


remote nt 
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STEEL RAILWAY SLEEPER 


sisted of a rolled steel joist 4‘8in. high, 3:2in. wide, and 
8°25ft. long. In order to give sufficient bearing surface a 
plate 94in. wide was riveted to the bottom flange, and the 
ends were turned up against the ends of the joist. Chairs 
for 601b. flange rails were riveted to the top flange of the 
sleeper. These sleepers were in the main satisfactory, and 
held the permanent way well, but the rivets proved to be the 
weak point, as might have been expected. In the report on 
steel sleepers made to the United States Government in 1894 
by Mr. E. E. R. Tratman, it is stated that on parts of the 
line where the traffic was heavy and fast the rail fastenings 
became loose, as did the rivets attaching the bottom plate to 
the joist. 

The Severac sleeper is thus particularly mentioned, 
because the sleeper now adopted by the Pittsburg, Bessemer, 
and Lake Erie Railroad is of similar section, but rolled in 
one piece. From the secticn shown herewith it will be seen 
that it is a rolled joist or H-beam with unequal flanges. The 
height is 54in.; width on top, 44in.; width on bottom, 8in. 
This section weighs 19}lb. per foot, and the sleepers are 
8ft. Gin. long, weighing about 1661b., exclusive of the 
fastenings. This form was adopted as embodying the maxi- 
mum number of the requirements for a practicable and 
successful steel sleeper. This section combines ample 
bearing surface of the proper shape for bedding and packing 
the sleeper, sufficient surface for seating the rail, the greatest 
rigidity and transverse strength for a given weight of 
| material, and an easy means for securing the rail to the 
| sleeper. 


Each rail is secured to the sleeper by four in. boltg 
passing through the top flange of the sleeper, and hayin 
clips which are sheared from rolled bars. These clips p 
secured by nuts, and the weight of the four bolts, nuts 
washers, and clips for each sleeper is about 6lb. Some of 
these sleepers have been tried on the New York Central ang 
Hudson River Railroad, where automatic block signals are 
in use, The rails are insulated by wooden base plates oy 
packing strips, while fibre bushings are placed around the 
bolts, and fibre washers are placed under the nuts. This 
method of insulating the rails has proved quite satisfacto 
Some of these sleepers have also been used on the lines of the 
Pittsburg electric tramways. 








THE MORSE CHAIN. 


A yew chain, having for its object the abolition both of 
noise when working and of wear at the joints, has been 
introduced into this country from the United States by the 
Westinghouse Brake Company. The chain is known by the 
name of the Morse silent chain, and it claims to embody an 
application of a principle which is new in chain construction 
It is generally acknowledged that a rocking action between 
hardened steel surfaces is an excellent means of obtaining 
motion of parts which move relatively to each other through 
a limited angle. Such a joint can be made very strong, and, 
with great pressure, requires no lubrication. The friction 


and wear is also small. The Morse chain is constructed on 
this principle. The joint of the chain consists of two 
hardened pieces of steel, shown in two positions in Fig. 1, 
The piece shown on the left is called the seat pin ; that on 
the right is called the rocker pin. There is no sliding action 
to cause the joint to wear and the chain to lengthen. There 
is simply a rolling action between these hardened steel sur- 
faces, which have sufficient contact area to withstand the 
pressure. The seat pin is fixed in one end of each link and 
the rocker pin im the other, as shown in Fig. 2. When the 
links are in position the rocker pin of one link bears against 
the seat pin of the next. This can be clearly seen in Fig. 3. 
When the chain is drawn straight, the contact surface 


Fig. 2 


between the two halves is increased, this, it is pointed out, 
preventing undue vibration at high speeds. Whilst the joint 
is between the wheels the pressure is taken by the broad 
bearing surfaces, none coming on the apex of the rocker pin 
except when the joint is passing on or off the sprocket. The 
outside links are arranged so that their large ends come 
under the small ends of the adjacent link. The rocker pin 
extends beyond the outside link in which it is fixed, thereby 
ensuring a good bearing surface in every link. The seat pin 
is always used as a rivet, and, therefore, extends for some 
distance beyond the outside of the link. Special links are 
used in the centre of the chain in order to guide it upon the 
wheel, The links which project almost to the level of the 


KD ~ 
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ends of the teeth run in grooves formed in the wheel. The 
holes in the links are punched to conform in shape with, and 
securely to hold the two pins. As there is no sliding friction 
between the pin and the link it is claimed that there is no 
necessity for lubrication, and hence that the chain can be 
run at very high speeds. Grit and dust, it is further said, 
do not affect the chain, because whatever dirt gets into it it 
does not stay between the rolling surfaces, but goes to the 
bottom of the joint, where. it will be noticed, the rocking 
pin is chamfered so as to leave a small space for its reception. 
An accumulation of dirt here does not interfere with the 
action of the chain, and ultimately works its way out. It is 
claimed that the efficiency of the Morse chain is very high. 
The chain will run in either direction, but the makers say 
that it should only be operated in the direction shown by the 
stampings on the gear wheels supplied with it. The reason 
given for this is that if the chain is to reverse the small end 
of the link is made with a different radius to that adopted 
when it is intended to run in one direction only. This is to 
prevent the seat pin from sliding across the face of the rocker 
pin when the chain reverses, These chains are, we under- 
stand, being largely used in America, and are said to have 
found considerable favour for motor car work. 








CALENDAR.—Messrs, W. Summerscales and Sons, Keighley, have 
made a departure from the customary practice in issuing a wall 
calendar commencing with December. It is a neat production 
with monthly block cards extending over two years from December 
next. The publishers wish us to state that a copy of the calendar 





will be forwarded to any readers of THE ENGINEER who care to 
apply for one, 
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THE JUNIOR INSTITUTION OF ENGINEERS. 


ADDRESS BY THE PRESIDENT, MR. DUGALD CLERK, 
M, Inst. C.E.* 


Tuy wonderful success obtained by your distinguished Past- 
resident, the Hon. Cc. A. Parsons, and his many able followers, 
with the steam turbine in its various forms, has naturally attracted 
the attention of engineers to the apparent! gous problem of 
the internal combustion turbine. Accordingly, much mathematical 
and engineering ability has been recently devoted to the subject — 
so far, { am sorry to say, without concrete result. In this subject, 
as yet, the dreams of the theorist obstinately declined to realise 
themselves in tangible iron and steel. ; 

[ have not been able to find any os turbine in a state of effec- 
tive rotation doing useful work, although I have noted many 
statements in the Press to the effect that some wonderful 
German, French, or Italian gas turbine had worked, or was about 
to work, in such manner as to relegate the ordinary cylinder and 
piston gas en’ ine to the museum, with which many engineers used 
to threaten the steam engine. mid 

One gas turbine only has really rotated within my own direct 
knowledge. It was designed by Mr. F. W. Lanchester, of 
Birmingham, to operate with the exhaust gases from one of the 
petrol engines used in his well-known motor cars. He assured 
me a few days ago that it really rotated at a high speed, and 
made a loud shrieking noise, but only gave, he said, a total brake 
horse-power equal to that capable of being evolved by two blue- 
bottle flies. This power he did not ider to be satisfactory. 

Speaking seriously, it does seem remarkable that so much interest 
should be taken by so many able men, without any sort of result in 

practice. Why is this! 1 propose to-night to answer the question 
in so farasIcan, It appears to me that most of those who have 
written on gas turbines, and have even designed and patented 
them, have given too little weight to certain differences between 
the steam and internal combustion engine problems. Many, 
indeed, have assumed that the solution of the gas turbine problem 
is the easier of the two, and that few difficulties exist which have 
not already been met and conquered by Mr. Parsons in the steam 
turbine. 

In most of the recent discussions upon gas turbine problems, it 
has been recognised that the temperatures possible in the cylinder 
gas engine are impossible for the gas turbine. It has been fully 
proved by many investigators, including myself, that the tempera- 
tures quite common in ordinary Fo engine practice range as high 
as 2000 deg. Cent., although in the best practice, for most economi- 
cal results, 1500 deg. Cent. or 1600 oe Cent. appears to be an 
upper limit, With the temperatures of 1500 deg. Cent. or 1600 
deg. Cent., a first-class modern gas engine of about 50 horse-power 
will give an indicated efficiency of 85 per cent. At the same time, 
the negative work of the cycle is so low that the mechanical 
efficiency of the engine may be as high as 86 per cent. or even over. 
If one realises what the temperature deg. Cent. means, 
it becomes very evident that no turbine constructed either on 
the lines of Parsons or Laval could possibly be made to work 
with continuous supply of such gases ; 2000 deg. Cent. is con- 
siderably over the melting point of platinum. It is much 
higher than the temperature at which cast iron flows from 
the crucible, or, indeed, the temperature of the interior of 
the blast furnace itself. Any blades of iron, steel, or, in fact, 
of any other material, even fire-brick itself, becomes fluid or 
semi-fluid at this temperature, It is obviously hopeless, there- 
fore, to attempt, in the gas turbine, temperatures which are 
quite feasible in the cylinder engine. This fact, as I have said, 
is generally recognised. It is accordingly said, by those who take 
a favourable view of the gas turbine, that it is necessary to supply 
the turbine with gases at a much lower temperature. Mr. Neilson 
fixes the temperature of 700 deg. Cent. as one which steel turbine 
blades would probably stand, without too rapid deterioration. I 
fear that on this point I must differ from him, because, in my 
experience, oxidation of steel, and even iron, is a fairly rapid pro- 
cess at this temperature. Nothing new has been proposed as to 
the thermodynamic cyvle of the gas turbine, so that all reasoning 
upon efficiencies depends upon the deductions already made from 
internal bustion engine practi 

Seeing the impossibility of constructing a turbine with materials 
to stand a high temperature, many have proposed to convert high 
temperature into kinetic energy, so that instead of having work 
stored up in the gas in the form of heat, the heat shall disappear, 
and the energy of the heat be transformed into motion of the 
gaseous particles at a high velocity. Such proposals, then, 
include the compressing of a gaseous mixture to, say, 50 lb. or 
60lb. above atmosphere, the igniting of that mixture within a 

bustion chamber at tant pressure, and the expansion of 
the mixture through an expanding jet of the Laval type, so as to 
drop the temperature and obtain its equivalent in kinetic energy 
or velocity of the gaseous particles. The rapidly moving particles 
at the relatively low — and temperature are then allowed 
to impinge upon rapidly-rotating blades of sickle configuration, 
and they are supposed to give up their energy of motion to those 
blades, and so expend work upon the turbine. This appears to 
be the most feasible of all the gas turbine proposals, so I will 
proceed to examine it a little more minutely. 

Success by this cycle of operations requires (1) a rotary or tur- 
bine compressor of high relative efficiency ; (2) an expanding 
nozzle, which shall ensure that free expansion is quantitatively 
equivalent to adiabatic expansion behind a piston ; (3) a rotating 
turbine of such construction as to secure very high efficiency of 
transformation of kinetic energy of the moving gas into effective 
work available at the Sastins theft. 

Assuming air to be the working fluid, and specific heat to be 
constant through the temperature range, it is easy to calculate 
the efficiency of the Joule or Brayton cycle, which these operations 
in effect represent. It would be useless to attempt to work a 
turbine at a pressure so low as to be relatively inefficient compared 
with the gas engine, so I have chosen a Joule cycle of, say, 48 per 
cent. ideal efficiency, which ina cylinder gas engine would probably 
give in practice about 80 per cent. indicated efficiency. For this 
ideal efficiency the pressure of comparison would require to be 
141 1b. per square inch absolute. To give power with a reasonably 
small pump, I shall assume a maximum temperature of 1700 deg. 
Cent. That is, assuming a perfect compressor and a_ perfect 
nozzle a the temperature would only fall from 1700 deg. 
Cent. to 750 deg. Cent, Plainly this temperature would be too 
high for a Laval disc with blades, In order to get a reasonable 
temperature on expansion, it would be y to a 
maximum temperature in the combustion chamber no higher than 
1000 deg., and this would bring down the temperature after com- 
ew expansion to about 500 deg., which no doubt steel turbine 

lades can be expected to stand for some considerable time. 

With these assumptions, however, the gas turbine would not be 
very economical, as compared with cylinder engines, even assuming 
all difficulties overeome. The theoretical and practical difficulties, 
however, are very s@rious indeed. To begin with, the question of 
an efficient air compressor. I am not aware of any turbine com- 
pressor capable of compressing up to 1401b, absolute from atmo- 
sphere with anything Tike 60 per cent. efficiency. Before success 
could be attained, this efficiency of compression, so far as diagram 
1s concerned, should be at least 90 per cent., in order to allow for 
unavoidable mechanical and other losses in the subsequent 
processes, It has, it is true, been proposed to substitute cylinder 
Compressors operated from the turbine, instead of turbine com- 
Pressors ; but this, it appears to me, would be equivalent to 
abandoning at once all the advantages of the turbine principle. If 
reciprocating cylinders are to be used for compressing, there is 
No objection to using them also for expanding. No gas turbine 
with cylinder compressors could, in my view, succeed. 

Assuming, however, even 90 per cent. efficiency: from a turbine 
* Delivered November 8rd, 1905. 























compressor, and assuming that we have a 


com 

mixture burning freely in the combustion chamb pes Gosired 
pressure and temperature, we have yet to face the problem of 
the expanding nozzle. It is always assumed that with the use 
of an expanding nozzle temperature drop can be as certainly 
attained as with an expanding pistonin acylinder. This, it seems 
to me, has been by no means proved, You will all recollect 
Dr. Joule’s famous experiment with two vessels immersed in 
water and connected together by a pipe having a stop cock upon 
it. Air was compressed into one of those vessels, the water round 
the vessels stirred, and equilibrium obtained, while the other 
vessel was rendered as vacuous as possible. The stop cock 
between the two vessels was opened, and it was then found that 
when the water was stirred again, no disturbance of the 
equilibrium ensued. This, of course, meant that although heat 
was lost in the one vessel, giving velocity to the gases, it was 
gained in the other vessel by the impact of the gases against the 
walls. Joule modified this experiment by placing the two air 
vessels in separate water containers. He then found that the 
temperature of the one vessel dropped, due to expansion, but the 
temperature of the other vessel rose as much as the first dropped. 
Now apply this experiment to reasoning on the behaviour of the 
flame in an expanding nozzle. Assume the two vessels to be 
connected together by a Laval nozzle, and assume that while in the 
nozzle the gases experienced the full temperature fall due to 
adiabatic expansion. Immediately, however, on contact with the 
walls of the second vessel, the velocity of the particles would be 
stopped, and the temperature would be restored toa point some- 
what above the original temperature—that is, the mass of expand- 
ing flame in the pressure vessel would gain heat by the amount the 
first vessel lost. That is the result of the final process. - It will be 
easily recognised that to obtain a sufficient temperature drop in 
an expanding nozzle necessitates the practical absence of turbulent 
motion of every kind—that is, to expand adiabatically the jet 
must be so constructed that there is an absolutely smooth flow from 
high-pressure to low, and no impact or loss of velocity from any 
cause whatever. So far as I understand expanding jets, no 
adiabatic expansion so perfect as this has ever been obtained. 

Assume, however, that the efficiency of expansion in such a 
jet is, say,. 90 per cent. We now come to the question of the 
efficiency of conversion by the turbine blades. In many 
calculations from diagrams, it is assumed that the efficiency of 
conversion of motion into work is practically perfect. ‘This, 
however, is by no means the case in present turbines. Even 
the steam turbine, high as its efficiency is, compared with the 
reciprocating engine, has no very high efficiency of conversion in 
any of the forms of turbine at present on the market. That is, 
if we assume a mass of gas to exist in a compressed state in 
a reservoir, and we choose to expand this mass of gas in two 
ways, for the sake of comparison—(l) behind a piston; and 
(2) by means of a Laval jet and turbine, we shall find that the 
efficiency of conversion of the turbine, once high velocity is 
attained, does not exceed 80 per cent. In this respect the 
efficiency of conversion of rotating turbine blades is inferior to 
that of a moving piston inacylinder. The reason of this is obvious. 
It is impossible so to arrange the impact of a rapidly moving gas 
with a turbine blade or blades in such manner as entirely to avoid 
turbulent motion. The impact, for example, of swiftly moving 
gases on a fixed surface results ultimately entirely in turbulent 
motion, which restores to the gas or to the blade struck all the 
heat which has disappeared in temperature fall due t> adiabatic 
expansion. What is true of a fixed blade is to some extent also 
true of the moving turbine blades, A certain proportion of the 
energy existing in the gas in the form of motion is inevitably lost 
whenever this gas comes into contact with any solid surfaces. So 
much is this the fact that in designing steam turbine blades for 
any type of turbine, the shape of the biades, the shape of the space 
between the blades, both moving and fixed blades, or fixed jet and 
moving blades, is of the first importance, and it has only been 
found by experiment that certain shapes of blades and passages 
have a much higher efficiency of conversion than othershapes. In 
this respect, too, the turbine principle is inferior to the cylinder 
and piston. Ina cylinder, gases expanding behind the piston, the 
efficiency of expansion may be considered to be 100 per cent., and 
even an efficiency of compression in many gas engines is also the 
same order. I do not here refer, of course, to heat losses due to 
conduction, or anything of that kind, but to efficiency of adiabatic 
compression or ex ion. 
Although the efficiency of expansion is relatively low for gases 
in steam turbines, yet the turbine offers a great advantage in 
total work obtained from steam. This is due to the fact that 
the turbine avoids initial condensation; and further, it permits 
of the utilisation of a very long range of expansion at the low- 
pressure end, which is not available in the case of steam engines. 
By saving, therefore, in minimising initial condensation, and in 
obtaining added work from pressures wasted in the ordinary 
steam engine, the Parsons steam turbine more than compensates 
for any inefficiency of expansion as compared with the cylinder 
engine. It is well known, however, in turbines of practically all 
constructions, including Mr. Parsons’, that the efficiency of the 
steam turbine at the high pressure end is not so great as that 
at the low-pressure end. This is partly due to difficulty of adjust- 
ing the velocity of blades to suit the necessarily varying velocities 
at different points of the flow of the steam. This, however, is a 
small difficulty with the steam turbine, but it is a very great diffi- 
culty with the gas turbine. Compared with cylinder expansion, I 
cannot see how it is possible with present knowledge to obtain an 
efficiency of conversion in a gas turbine greater than 80 per cent. 
This, of course, is partly due to the high velocity of the issuing 
hot gases. To produce an efficient gas turbine, therefore, on the 
favourite cycle so much discussed recently, it is necessary first to 
have, as I have said, a very efficient compressor, a very efficient 
expanding nozzle, and a very efficient conversion when the moving 
gases stnke the turbine blades. Using the numbers I have 
suggested, of 90 per cent. efficiency of compression, 90 per cent. 
efficiency of nozzle expansion, and 80 per cent. efficiency of con- 
version in turbine, we have, with a cycle having negative 
work equal to 0-4, the following efficiencies :—To get 0-4 of 
work in compression, we shall require 0-445 of work put into 
the compression, On expanding in the nozzle we shall obtain 0-9 
only of the total energy of the flame gases in the shape of kinetic 
energy, and of that 0-9, we shall only get 0-8 returned in the 
shape of available work by the turbine part. That is, we shall 
get a total work from the turbine of 0-72, and deducting the 
negative work 0-72 — 0-445 = 0-275; that is, from a cycle which 
should give us 0-6 in work, we shall only get 0-275, or about 
22 per cent. The practical efficiency of an engine of this kind will 
only be22per cent., evenassuming the high efficiencies of compression 
and jet expansion which I have mentioned. In my view, no such 
efficiencies of compression or jet = are at present known, 
and accordingly there appears no likelihood of the production of 
any gas turbine which can rival the reciprocating gas engine in 
efficiency and in economy, To produce such a turbine requires 
the solution of three problems :—(1) An efficient turbine com- 
Eke comparable in efficiency with cylinder compression. 
2 





) An efficient nozzle expander with a higher efficiency than 
percent. (3) An efficiency of conversion of kinetic onersy of 
the moving gases into work delivered at the turbine spindle of 
reater tnan 80 per cent. Either of these problems must be satis- 
Se orily solved, or else new materials discovered which will stand 
temperatures which at present melt fire-brick. The outlook, I 
fear, is not hopeful. ‘ 

This thei efficiency of 22 per cent. assumes no losses in the 
combustion chamber due to heat conduction, no losses in the 
expanding jet due to heat conduction, and no losses in the turbine 
itself from the same cause. Considering the losses in gas engine 
cylinders of small size, it would not be too much to allow in a 
turbine a heat flow loss of at least 25 per cent. This, of course, 





reduces the efficiency from 22 per cent. to 16-5, In arriving at 





this figure, I have assumed that no greater loss would be incurred 
from heat flow in the turbine than in the cylinder engine ; but 
even with reduced temperatures when striking the turbine, the 
very fact of requiring a reservoir for combustion to operate, and 
the forcing of the whole of the hot products through a relative) 
small nozzle, necessarily means greater loss than I have psaamere 4 
Assuming, however, no more loss than I have given, an engine 
with an efficiency of only 164 per cent. of the total heat given to 
it could not compete with internal combustion motors of existing 
construction. It may be said that the advantage of continuous 
rotation is so great that even at this low efficiency the gas turbine 
would be ful. P liy, Idoubt it very much, because 
the mechanical difficulties with gas turbines would be much 

reater than the mechanical difficulties of the steam turbine. 
n all steam turbines, as you, I am sure, know, it is necessa 
to work with relatively small clearances between the tips of the 
blades or shrouding and the enclosing casing. This is also true 
as to endwise clearance between fixed and moving blades. Com- 
paratively small clearances are necessary for economy. The use 
of even temperatures so high as 400 deg. Cent. or 500 deg. Cent , 
by introducing unequal expansions, greatly increase the diffi- 
culty of obtaining economy. No doubt if a plentiful supply 
of relatively low temperature gases under considerable pressures 
could be obtained, these gases might with advantage be expanded 
in a nozzle, and used to operate a turbine. To carry this idea into 
effect has already been attempted, as I have said, by Mr. 
Lanchester, and there is some hope of operating in this way. I 
fear, however, that the temperature of the gases in the exhaust in 
the gas engine are too high as they stand to beso used. Gases, 
however, from an exhaust or air super-compression engine, such as 
I have lately been working with, could, no doubt, give consider- 
able efficiencies in turbines. I do not seé, however, any solution 
of the gas turbine problem here, because the amount of energy 
available for the turbine after the gases leave the gas engine is too 
small for consideration in connection with any really high-power 
machines, 2 

Some of the difficulties I have discussed with you have been 
mentioned by Dr. Lucke. He adopts the view that jet expansion 
is not as efficient as — expansion, and here I agree with him. 
No doubt the type of jet expansion has to be carefully considered, 
and the efficiency of a jet as a means of converting the expansion 
from a high pressure to a low into kinetic energy depends entirely 
upon its confguration, and the design of the proper areas have 
relative lengths for the nozzle. _ All this, however, is as yet a 
relatively new field, and much study will be required before any 
certainty can be attained in the design of expanding jets. Pro- 
fessor Reeves differs from Dr. Lucke, and considers that he has 
over-stated the difficulties of the expanding jet. He accordingly 
takes a more favourable view of the turbine problem. There is a 
great deal of truth, however, in what Dr. Lucke has said. Even 
the best expanding jets yet known appear to have a low efficiency, 
and nothing is known of the efficiency of expansion starting from 
flame temperatures. Apart from the mechanical efficiency of the 
expansion, as I have already pointed out, the heat loss due to 
conductivity will be great in such nozzles. 

I quite agree with Professor Reeve, however, that the more 
hopeful line for the gas turbine lies in the use of steam to provide 
the working fluid under compression without a compressor, and in 
the heating of this steam when produced by a very small quantity 
of combustible mixture of gas and air under pressure. Such a 
turbine would be a promise bet what I may call the 
flame turbine and the steam turbine, and it presents more pos- 
sibilities ; but its efficiency would not be high, although, no doubt, 
such a machine could be got to operate mechanically with fair 
success, 

This line of work depends upon the fact that negative work may 
be greatly reduced by using steam as working fluid, when steam is 
heated highly by internal combustion of a relatively small amount 
of inflammable gas and air. This proposal is more hopeful, but for 
success even it requires*temperatures, in my view, too great for 
existing turbines to stand with economy. ‘This proposal may be 
considered to be analogous to that of an excessive superheat, as 
used in an existing steam turbine. 

Many methods have beén discussed which depend upon the use 
of regenerators. I have a great distrust of regenerators, so far as 
engine work is concerned. Many able men have proposed 
regenerative contrivances, from the time of Stirling, in 1817, 
down to the present day; but I am not aware of any actual 
working engine which has ever succeeded in practice, using a 

enerator. 

rom what I have said, you will see that my view of the future 
of the gas turbine is not favourable ; but, notwithstanding, the 
subject is so fascinating that many inventors and scientific men 
will doubtless continue to investigate the problem, and possibly 
new solutions may be discovered which are not dreamt of to-day. 
I am the last manin the world to deprecate daring in any practical 
and scientific work, but I would advise the junior engineers— 
members of our Institution—to avoid the subject except as a 
scientific study. - I fear there is little hope for a young man to 
make a position and a business success of any internal combustion 
turbine, so far as our present knowledge carries us. 














Tue A. P. HEAD MeEMorIAL Funp.—It has been decided 
to raise a fund in memory of the late Archibald P. Head, 
who met his death some months ago in the ‘‘ 20th Century 
Limited” train in America. _For this purpose a small Com- 
mittee, with Sir Alexander B. W. Kennedy as chairman, has 
been formed to raise a fund to establish a gold medal or 
scholarship in connection with the Engineering Department, 
University College, London. There are no doubt a number of 
friends and old college students of the late Archibald Head whose 

resent addresses the Committee have not been able to obtain, 
but who would be glad to avail themselves of the opportunity of 
doing something to perpetuate his memory if they knew what was 
being done. We have pleasure in calling attention to the above- 
named fund and saying that contributions may be sent either to 
the hon. treasurer, C. T. Millis, Borough Polytechnic, London, 
S:E., or direct to Messrs. Hoare, bankers, 37, Fleet-street, for the 
Archibald P. Head Memorial Fund account. 


LeitH ELEcTRIc TRAMWAYS.—The new electric system of tram- 
ways at Leith, replacing the horse system, comprising altogether 
about 6} miles of track, practically all double line, was formally 
opened on the 3rd inst. On the main routes the new service has 
been established for some months, but the lines between the foot 
of Leith Walk and Seafield and on Commercial-street are now 
opened for the first time, the only exception being the swing 
bridge by which traffic along Commercial-street and Bernard- 
street is carried over the harbour, work on which will not be 
finished antil next week. The permanent way, laid on a bed 
of concrete, and all the equipment is of the most modern deserip- 
tion, the overhead work being a good example of all the different 
methods of suspension. Centre poles are largely adopted, but span 
wire poles and side brackets have also been usea where these were 
more suitable, and the trolley wire is of the grooved type ; the cars, 
thirty-six in number, are of the most modern type, their lighting 
being specially good, half having been built by the British 
Thomson-Houston Company and half by the British Electric Com- 
pany. All are fitted with the Tidswell lifeguard. The contractors 
were: For the points and crossings, Messrs. Hadfield’s Steel 
Foundry ; for the rails, the North-Eastern Steel Company ; for the 

les and fittings, Messrs. M. P. Galloway and Co, Limited, 

ith ; and for the swing bridge electrical equipment and the 
automatic point controllers, Messrs. S. Dixon an Sons, Leeds, 
The car shed, which is at Morton-place, Leith Walk, has accom- 
modation for fifty-five cars, and the energy is supplied from the 





Corporation electrical station in Great Junction-street, 
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DOCKYARD NOTES. 


Wirx the return of the Duncan to Portsmouth, fuller 
details of the great race with the Triumph are procurable. 
The results were :— 

Sp2ed made, 

Knots. 

OE tea eee mE es 20-1 

De os <0 00 20 19-6 
As the Duncan is nominally a knot slower ship, she practi- 
cally beat the Triumph by a knot and a-half. When the 
race, which lasted twenty-four hours, ended, the Duncan 
was 30 miles ahead. She was built and engined by the 
Thames Ironworks Company, Limited, and fitted with 
Belleville boilers made at that establishment. 


Designed speed. 
Knots. 


A NEW llin. gun is being adopted for the ‘‘S’’ class of 
German battleship, and, unlike previous German service 
pieces, it will be of fifty calibres in length. The muzzle 
velocity is reported to be 3000 foot-seconds, but this, 
perhaps, is an optimistic view, as German service velocities 
are usually well under the highest possible, and there is 
much conservatism in this matter. In any case, however, 
it will be a very powerful piece. 


Tue Russian cruiser Admiral Makaroff is making rapid 
progress at La Seyne, overtime being worked upon her. 


THe remainder of the Russian navy—the Tsarevitch, 
Rossia, Askold, Aurora, Diana, and Izumrud are to sail 
shortly for Toulon, where they will undergo a thorough re-fit 
after their war experiences. The squadron will be com- 
manded by Rear-Admiral Wiren, who was the last admiral 
at Port Arthur. The Gromoboi and Bogatyr are not 
mentioned, so the reported loss of the former during the war 
may be correct. The Bogatyr is reported to be uninjured, 
and the reason why she did no fighting in the war is attributed 
to the fact that she was aground half the time and repairing 
the rest of it. 

Tue French cruiser Jean Bart, which has had her engines 
modernised and her old cylindricals replaced by Niclausse 
boilers, has succeeded in overcoming her initial troubles, and 
has done a very good steam trial under the circumstances, The 
exact object of re-building this old ship is not clear. It is 
now exactly five years since her re-construction was ordered, 
but instead of its being effected she lay up idle. Presumably 
she will be used for mining service, like several other old 
French ships. 


Le Yacht announces that the Russian Government has 
ordered a warship of 19,700 horse-power, fitted with twenty- 
eight Bellevilles, from Vickers, Sons and Maxim. It is 
not clear whether this is the battleship already reported in 
hand, or the second vessel rumoured to bein hand at Barrow. 
The last big foreign battleship built at Barrow was the very 
successful Mikasa. 


THE Russian ships which have become Japanese are 
named :— 
Bayan .. 
Orel e 
Retvizan 
Poltava .. 
Nikolai .. 
Peresviet 
Pallada .. 
Apraksin macnn oh Se 
Seniavin =a eo 


These names differ slightly from some previously announced. 
The Pobieda does not appear to have been re-named so far. 


Aso 
Iwami 
Hizen 
-. Tango 
«oor 
- Sagami 
.. Tsugaru 
- Minoshima 
Okinoshima 








AN ENORMOUS COAL SIDING. 


Tue Great Central Railway Company, which is materially 
bound up with the South Yorkshire coal traffic, has just 
placed an important contract with Messrs. Hemingway and 
Co., of Nottingham, for the construction of what may be 
termed large concentering sidings at Wath-upon-Dearne, 
about equal distance between Doncaster and Barnsley. The 
yard or station will cover about 100 acres, and its network of 
sidings will be constructed on what is known in America as 
the ‘‘hump” principle. The ‘‘hump’”’ will be constructed 
so as to enable wagons to gravitate in both directions. 
Although goods traffic will be dealt with, the output from 
something like forty-five collieries will supply the bulk of the 
traffic. Coal wagons and empty trucks will be dealt with, 
and will be marshalled and despatched in long trainloads 
north, south, east, and west. It is claimed that 5000 
wagons will, if required, be dealt with in twenty-four 
hours. Itis calculated that it will require 600,000 tons 
material to construct the ‘‘hump,’’ and something like two 
years will be required to complete the undertaking. In 
addition to providing greater facilities for the traffic, it is 
believed that the cost of working will be materially reduced. 
The South Yorkshire coal traffic never presented so 
important an aspect as at the present time. The output of 
the pits since coal was first carried to London by rail in 1846 
has been carefully catered for by various railway companies. 
The South Yorkshire Coal Railway, which was constructed 
about the year 1849 or 1850, collected most of the coal on its 
route, and having purchased the Barusley Canal undertaking 
in 1852 it practically became master of the situation. 
Subsequently the two properties were acquired by the 
M.S. and L., now Great Central Railway Company, which 
for years collected the coal and conveyed it to Doncaster, 
where it was handed over chiefly to the Great Northern, 
which conveyed it to London. The company carried for 
years more than one half of all the coal which entered the 
metropolis by rail, The opening of the Midland direct line 
to London in 1869, however, materially altered the position 
of affairs, the company having practically handed its coal 
to this company. A more modern change was effected 
by the extension of the Great Central line to London, and 
the company ever alive to the interests of South Yorkshire 
coalowners, is about to engage in a scheme which will 
doubtless have a tendency to facilitate the traffic. The coal 
traffic by rail to London during the past half century has 
undergone many changes. Many new lines have been pro- 
jected and various schemes propounded to carry the coal at 
a cheaper rate, not the least. of which was a proposal made 
in 1878 by a Mr. Thompson, of London, to carry coal from 
South Yorkshire to the metropolis in sacks, and convey it by 
water in lighters at a saving of several shillings perton. The 
proposal, however, fell through. Amongst the companies 
which have sought to gain admission to the coal field, the 
Great Eastern stands out the most prominent, A Bill which 





was vigorously promoted in 1878 to join the North-Eastern 
and Lancashire and Yorkshire lines was successfully opposed 
by the Great Northern. The memorable struggle for the 
coal traffic in 1871, known as ‘‘ The Battle of the Rates,’’ 
created quite a sensation in mining and railway circles. 
The charge made by the Great Northern for three months 
was only 4s. 11d. per ton, whilst the average for the year was 
not quite 6s, per ton. The Midland was the chief competitor, 
but the company did not prevent its opponent carrying 
1,046,551 tons during the year, a larger quantity than it 
had ever carried in one year. Recent articles in THE Enat- 
NEER have kept its readers supplied with information relating 
to the steam coal traffic to the seaboard by a network of 
feeders principally connected with the Hull and Barnsley 
Railway. The present scheme will also greatly assist in 
swelling the consignments of steam coal to both Hull and 
Grimsby. 








OBITUARY, 


CHARLES GREY MOTT. 

THE death is announced of Mr. Charles Grey Mott as having 
taken place at Stanmore on Tuesday night last. Mr. Mott 
was very closely connected with a number of railways. As 
long ago as 1868 he joined the board of the Great Western 
Company, and remained onit till the time of his death. He 
was also a director of the Scarborough, Bridlington, and 
West Riding Junction railways; chairman of the Sicilian— 
Palermo-Corleone—Railway, of the Peruvian Southern- 
Mollendo-Arequipa, Arequipa-Puno, and Juliaca-Sicuani 
railways ; and of Midland Railway of Uruguay. He wasalso 
a director of the North-Western Railway of Uruguay. He 
will be remembered largely by his connection with the City 
and South London Railway, This was the first of the tube 
railways in London, and as at first designed, it was to run 
from King William-street to the Elephant and Castle. 
Originally it was intended that this line should be worked 
by cable, but Mr. Mott proposed the substitution of 
electricity for the cable. At that early period—the rail- 
way was opened for traffic in 1890—one might have been 
forgiven for doubting the advisability of the change, but events 
have certainly proved the wisdom of Mr. Mott’s decision. He 
frequently gave evidence on railway matters before Parlia- 
mentary Committees. He was a Justice of the Peace for the 
county of Middlesex. He was in his seventy-third year at the 
time of his death. 


By the death of Mrs. Bailey-Denton, widow of the eminent 
civil engineer, which occurred on the 4th inst. at Tunbridge 
Wells, in the eighty-third year of her age, another link con- 
necting the present generation with the construction of our 
railways is severed. Mrs. Bailey.Denton assisted her 
husband in his surveys connected with the London and South- 
Western Railway, the Midland Railway, and the Great 
Northern Railway, and celebrated her golden wedding in 
1892, 


Tue death is announced of Mr. Wakley, senior partner at 
Cardiff in the colliery firm of Morgan and Wakley, Limited. 








Gravinc Dock FactiLitres aT GREENOCK.—At the annual 
meeting of the Greenock Harbour Trust held last week, in the 
course of discussion on the Trust’s financial affairs, the frequently- 
aired question of improved graving dock accommodation again 
arose. One of the members said the graving dock question 
was a most serious one for Greenock, the accommodation in that 
respect being quite inadequate. Into their present graving dock a 
modern steamer could hardly go, except with her boilers and 
engines out, Anything modern, except small vessels, although 
built in Greenock yards, had togo on to Glasgow. He advocated, 
once more, the construction of a large dock, which could be used 
for graving purposes, and for which they would get a Govern- 
ment subsidy. They had had it on high authority lately that 
there was no possibility of the Clyde being invaded. It naturally 
followed that the Clyde was a most suitable place for repairing 
warships. Glasgow, of course, had its large dock, but great caution 
had to be observed in taking war vessels up and down the river, 
not alone on account of limited depth, but of the difficulties due to 
sharp bends, which was especially serious in the case of damaged 
vessels. Captain Clink said that the question of dredging their 
harbour and the river was one which the Harbour Trust must 
soon seriously face, and ae considered they ought to obtain a 
hopper dredger. 

Grascow TECHNICAL CoLLEcE Screntiric Socrety,— At a 
meeting of this body, held within the new College Buildings, 
George-street, Glasgow, on the 4th inst., Mr. R. D. Munro, 
M.I. Mech. E., presiding, a paper was read on ‘‘ Electric Power 
Plant Design,” by Mr. Philip D. Ionides, A.M.I,E.E, The paper 
dealt not so much with the details of the question as with the broad 
issues involved, the lecturer’s idea of a successful engineer being 
the man who was able to design for any b gy purpose a plant 
which would yield the best return in £ s, d. to the man who pro- 
vided the money. He deprecated the striving for low steam or 
fuel consumption without due consideration of the vital questions 
of capital charges, i.¢., interest and depreciation. pewaacsp to 
examine the dominant factors which determine what type of plant 
should be laid down for a given purpose, the author said that the 
type of prime mover to employ—whether steam turbine, 
engine, or reciprocating steam engine plant—could only be decided 
upon after considering which would give the best return on capital 
outlay, a question which the price of coal and the load factor 
materially affected. The author showed some curves illustrating 
how the different charges vary with the load factor and price of 
coal in the case of the three kinds of plant referred to. In closing 
he emphasised the importance of remembering that the essence of 
good engineering work was to accomplish a given purpose with the 
least expenditure of money per annum. An interesting discussion 
followed. 

Rattway Sration Licutinc.—The terminus of the North 
London Railway at Broad-street, which has hitherto presented a 
very gloomy appearance at night owing to the system of lighting 
by ordinary flat-flame gas lamps, is now brilliantly lighted by high- 
pressure incandescent gas. No compressing plant has been 
rendered necessary, for the reason that the Gas Light and Coke 
Company had already in existence a high-pressure main which 
was used for supplying gas at a pressure of 12in. water to the 
rolling stock. The whole of the eight platforms are lighted by 
means of fifty-nine Sugg’s ‘‘ Newark” lamps, each giving a light 
equal to 300 candles, the total lighting power being therefore equal 
to 17,700 candles, with an hourly consumption of gas of 590 cubic 
feet. Thus, the lighting of the whole of the eight sae only 
costs 1s. 84d. per hour, with gas at 2s. 11d. per 1 cubic feet. 
The carriage approach, five staircases, two arcades, and the circu- 
lating area leading to the platforms are lighted with p> Pad 
Sugg’s high-pressure incandescent gas lamps, and the total lighting 
power of these lamps is equal to 17,260 candles, with an hourly 
consumption of gas of 576 cubic feet, and costing only 1s, 8d. per 
hour. In addition to the foregoing, the parcels office, cloak-room, 
booking office, &c., are lit by low-pressure incandescent lamps 
giving an illuminating power of 5040 candles for a gas consumption 
of 252 cubic feet, costing 8#d. per hour. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
EMPLOYMENT is becoming much more regular in the engincori 
trades, and a larger output is being made, whilst the prices 
obtained are also improving. Gas —— builders are well eng 
some of the engines on order being of high power and intended for 
driving electric light and power plants, which are themselves in good 
inquiry for various customers, both public and private. Makers of 
marine engines have several contracts in hand, and marine 
boiler makers are busy. The call for agricultural engines on home 
account is moderate. Some of the engine building firms have 
orders in hand for foreign and colonial lines, and they are also 
supplying plant and equipment for light line construction for 
cotton plantation and sugar estate use. The increase of raw 
materi and an improved demand, has caused roll makers to 
advance their prices £1 r ton for chilled rolls and 10s. per ton 
for grain rolls, in both of which products heavy ironfounders find 
business getting better after a long period of quietude. 

Satisfaction is exp at the favourable character of the 
Board of Trade returns for October, and for the first ten months 
of the year. The value of the combined engine and machinery 
ten months’ shipments bas risen from 164 millions in 1903 to 17} 
millions in 1904, and now to 19 million in 1905, thus showing a 
steady onward movement, such as may well cause gratification to 
British engineers, for it affords pleasing evidence of trade recovery, 
So far this year, com with a year ago, a considerable growth 
in railway construction in India and South America has taken 
place, which has more than made up for a great falling off in the 
case of South Africa. The South American trade in agricultural 
engines has also improved, whilst other descriptions of engines 
have gone more freely than a year ago to South America, and also 
to most of the European countries. The same two sources of 
demand have during the ten months’ period been more productive 
than a year ago of orders for agricultural machinery, though most 
. ~ other markets are not up to last year’s standard in that 

ranch. 

The mining machin total for the ten months is a little 
below last year, South Africa and Australia being both still under 
a cloud, though increases have occurred with Europe, South 
America, and New Zealand. The single month’s total is, how. 
ever, it is pleasing to find, an improvement upon a year ago, 

Textile engineers will be glad tosee large increases with India, 
Europe, Japan, and the United States. ith regard to “other 
descriptions of machinery "—which comprehensive title applies 
toatrade which, forthe ten months, has increased in value from 
five millions sterling in 1904 to six millions in 1905—India, South 
Africa, and A ia fall short of last year’s totals, but their 
deficiency is more than made up by Europe, South America, the 
United States, and some minor markets, 

Material for engineers is becoming increasingly dear. Unmarked 
bars were quo firmly on ’Change in Birmingham this week at 
the £6 15s. minimum, to which the recent 5s. advance brought them, 
and the inquiry is reported good. Marked bars are quoted £8 10s., 
with the ‘‘list” houses well booked. The d d for galvanised 
corrugated sheets keeps good from India, the Argentine Republic, 
Chili, and Australia, but is still below last year with South Africa, 
Makers quote £11 15s. to £12 for 24 ga f.o.b. Liverpool. The 
recent advance of 5s. in steel strip and steel hoops brings this 
material to £7 10s., and there is a good inquiry. German billets 
are quoted £5, and English £5 5s., but transactions in both sorts 
take place at less. Steel angles are in good call at £6 12s. 6d. to 
£6 1 Pig iron producers are making a large output, al! of 
which is going into early consumption, and prices still san a ten- 
dency to harden, Staffordshire cinder sensge bing uoted 62s. 6d., 
part mines 55s. to 56s., Northamptons 52s. 6d. to Se., and Derby- 
shires 55s. to 56s. 

One of the latest indications of the trade improvement is to be 
found in the action of the Coach Ironwork Manufacturers’ Associa- 
tion, who met in Birmingham this week, and decided to reduce 
gross discounts by 24 per cent. both for the home and export trade, 
This alteration is equivalent to an advance in net prices to the 
extent of a little over 5 per cent. Business was reported active 
for Australia, India, and South America. The advance is under- 
stood to embrace springs and axles as well as minor kinds of coach 
ironwork, and will influence fittings not only for light vehicles, but 
also for railway carriages and ns, steam lorries, motor vans, 
and other heavy descriptions of rolling stock both for road and rail 
traffic. The advance in bars, both marked and unmarked, is one 
of the chief reasons for the rise, a great deal of both these kinds of 
iron being employed by the spring and axle and other coach iron- 
work makers, 

The opening of the Nechells destructor and the starting of 
the electric transmission system in connection with the sewage 
farm at Tyburn took place on Tuesday by the Lord Mayor of 
Birmingham. The total cost of the scheme has been £35,529, of 
which the Corporation of Birmingham pays £17,692 and the Tame 
and Rea District Drainage Board £18,137. 











NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 

Manchester. —Notwithstanding a lull in the demand for pig iron 
and in one or two other minor departments, there is a healthy 
tone manifest in this centre. The attendance on the Iron Change 
on both market days continues to increase, and there is an air of 
confidence which augurs well for the future. In other districts 
there has been some falling off in warrants owing, it is stated, to 
the disquieting news from Russia, and holders have realised freely. 
Consumers do not so readily respond with fresh business, but 
deliveries are well maintained in this district. The difficulty of 
obtaining supplies against contract has been somewhat marked, par- 
ticularly in Lincolnshire and Derbyshire iron. Staffordshire appears 
still to be offering freely, but buyers do not seem to respond to the 
recent advance in prices, The tendency to buy Cleveland has been 
prominent, especialiy forge, although it is ra mca difficult to 
get it to come in at the required price for delivery here. There 
was a trifle more doing on Tuesday in West Coast hematite, and 
about 6d. per ton more money was obtainable. Merchants now 
admit that they are having a fairly good time, and in cases where 
they have covered well, they are offering, if anything, at a trifle 
under makers’ prices. There were not many representatives of 
the producers on Change on Tuesday, as there is no Derbyshire or 
Lincolnshire foundry iron to be sold, except for delivery over next 


year. 

Ordinary quotations are as follows :—Lincolnshire, No. 3 foundry, 
58s. 6d.'to it. —aenieal: Derbyshire, 60s.; Staffordshire, 58s.; 
Middlesbrough, open brands, 61s, 4d. to 62s. 4d, Scotch: Gart- 
sherrie, 67s. 6d.; Glengarnock, 64s.; Eglinton, 64s. ; Dalmelling- 
ton, 63s. 6d., delivery Manchester. For delivery Heysham ;: Gart- 
sherrie, 65s, 3d.; Glengarnock, 61s. 9d.; Eglinton, 61s. 9d.; Dal- 
mellington, 61s, 3d. For delivery Preston: Gartsherrie, 66s. 6d. ; 
Glengarnock, 63s,; Eglinton, 63s.; Dalmelli n, 62s, 6d.; West 
Coast hematite, 71s. to 71s. 6d. ; East Coast, 70s. f.o.t. 

In finished iron there is little new to — except that the 
market continues exceedingly strong for all descriptions. Bars, 
£7 to £7 5s.; sheets, £8 5s. to £8 10s.; hoops, £7 10s. : 

Steel products continue nominal in price, but there is no 
diminution in the demand. In semi-manufactured stuff foreign 
billets are dearer. Boiler plates, £8 2s, 6d. to £8 58.; 
_— for tank, girder, and bridge work, £7 12s. 6d. to £7 15s.; 

lish billets, £5 12s. to £5 12s, 6d.; foreign ditto, £5; sheets, 
£8 10s, to £8 15s.; hoops, £7 10s. to £7 15s. : 

Copper is on the quiet side, but very firm. Sheets, £85 to £87 
perton; seamless copper tubes, 10}d. to 10fd.; brazed, 10}d.; 
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—— 
tubes, 84d.; condenser, 93d. to 94d.; brass wire, 74d. to 
ms rolled brass, 74d. to 7$d.; brass sheets, 8}d. per lb. 

Sheet lead unchanged at £17 10s. per ton, 

There is a fair volume of business passing in machine tools, and 
textile machine makers continue very busy. 

The attendance on the Coal Exc oe on Tuesday was fairly 

although the comparatively mild weather now prevailing 

Srlitates against any large amount of business. There was, how- 

ever, a good feeling, and prices were well maintained. Contracts 

for slack, for,delivery over next year, were only made, with rare 

exceptions, at 8d, to 6d. per ton over previous rates, There was 

a rather improved demand for house coal. Manufacturing coal in 
ir request. Coal for bunkering purposes is steady. 

Best coal for domestic purposes is quoted 13s, to 14s, ; seconds, 
12s, to 133.; common, 93. to 10s.; steam and forge coal, best, 
§s, 3d, to 8s. 9d.; best engine fuel, 7s. 94. to 83, 6d.; best slack, 
7s, to 7s. 6d.; medium, 6s, to 63, 9d.; common, 5s. to 5s. 9d., at 
the pit ; screened coal, 9s. 9d. to 103.; unscreened, 9a. 3d. to 93. 6d., 
delivered Manchester Ship Canal. ‘ 

At the ss of the anchester Association of Engineers, to 
be held on Saturday evening, Mr, Thomas gen y a past-president, 
will read a paper “‘ On the Jubilee,” which will be a retrospect on 
the Association since its inception in 1856. 


Barrow.—The demand for hematite iron is well maintained, and’ 


makers have disposed of some heavy parcels of metal during the 
week. They are well off for orders, and are busy arranging for an 
increased output of iron. Prices are fairly steady at 70s. 6d. for 
makers’ iron per ton net f.o.b., while warrant sellers are at 693. net 
cash, Makers hold no stocks, but warrant iron shows a slight 
increase on the week, and stocks now stand at 37,868 tons. There 
are 34 furnaces in blast, and 30 of these are producing hematite iron, 
two being on spiegeleisen, one on ferro-manganese, and one on 
charcoal iron. The demand for these subsidiary products is wel] 
maintained. 

Iron ore is in improved demand, and raisers are doing a fuller 
business forward at 12s, to 13s. per ton net at mines for ordinary 
sorts and 16s. for best sorts, Spanish ores are being imported on a 
liberal scale, and prices are steady at about 16s, 6d. per ton net at 
West Coast ports, The imports of manganiferous ores are well 
maintained. 

There is no new life in the steel trade, and there is still 
depression in the rail market, Orders are few, and the mills 
have not done much work lately. Buyers are somewhat appre- 
hensive at the higher prices now ruling, viz., £5 10s. to £5 15s. for 
heavy sections, and are not disposed to place orders until they are 
satisfied that these prices will either be maintained or reduced, 
but with the increased value of iron the price of steel is not out of 
proportion, ood orders are — booked for shipbuilding 
material, and the rail mills, both on heavy and light classes, are 
briskly employed. Prices are at £7 for heavy plates. A strong 
demand for shipbuilding materia! may be expected during the 
winter months. Merchant steel is quiet. 

Shipbuilders are agony | the order for one of the four 
cruisers to be given out by the British Admiralty. The cruiser 
now building at Barrow for the Russian navy is to be named 
the Rurik. She is 490ft. by 75ft, breadth moulded, and 40ft. 
depth of hold. She will have a displacement of 15,000 tons. 

Shipping is fairly well employed. The returns of exports for 
last week show pig iron, 9761 tons ; steel, 7757 tons ; total, 17,518 
tons; corresponding week of last year, 9209 tons ; increase, 8309 
tons ; total shipments for the year, 70€,165 tons ; corresponding 
period of last year, 625,639 tons; increase on the year, 80,526 
tons. 


Coal and coke dearer, the latter being at 23s, per ton net at 
West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal trade, on the whole, continues fairly 
active, the principal thick-seam collieries making about full time, 
and the output consequently being large. In house coal a fully 
average tonnage is being sent to London and the southern 
markets generally, and an excellent business is doing with the 
Eastern Counties. On account of local sales the advance noted 
last week has checked business somewhat. Merchants are re- 
stricting their orders to absolute requirements, and as owners 
stand out stiffly for their prices, stocks are getting larger at the 
collieries. The exceptionally mild weather contributes to the 
slight and temporary “‘set-back” in house coal. An advance in 
prices has also been made at the adjoining North Derbyshire 
collieries to varying amounts, South Yorkshire quotations are 
now about as follows :—Best Silkstone, 12s. to 12s. 6d. per ton ; 

ley firsts, 1ls, to 11s. 6d. per ton ; seconds, from & 6d. to 
10s, 3d. per ton. A good useful coal is obtainable at 8s. to 8s. 6d. 
per ton in owners’ wagons at the pits, 

The demand for steam coal is very A ing that 
we are now in the second week of November. Of course, the 
weight going abroad is now getting smaller as the number of open 
ports is reduced, but there is a fair business still doing for distant 
markets, and the inland requirements are exceptionally good in 
nearly all directions, the heavy industries of Sheffield in their 
present active condition accounting for a very large consumption 
of both South Yorkshire and North Derbyshire hards. For loco- 
motive purposes the railway companies are receiving full average 
tonnages at their various coaling stations under contract at 8s. to 
8s, 3d, per ton, Steam coal purchased in the open market fetches 
about 3d. per ton more in owners’ wagons at the pits. The con- 
tract for the Swedish railway of Gefle-Upsala, some 12,000 tons, is 
stated to have come into South Yorkshire this season. It has 
usually been taken in one or other of the northern coalfields. 

Gas coal is being heavily delivered under contract to the various 
gasworks, the requirements of the Eastern Counties being some- 
what heavier than usual, Very little gas coal is being purchased 
in the open market, and such transactions as are done at prices a 
shade weaker than those specified in contracts. Slack and smudge 
for steam e— purposes are very heavily produced, and were 
it not for the good demand from Lancashire cotton mills, would be 
troublesome to owners. More Lancashire coal, however, is being 
supplied for local needs in the mills, Coking slack and smudge of 
good quality are readily saleable at 4s. to 4s. 6d. per ton, the 
—" required for the by-product ovens being exceptionally 
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P The output of coke keeps large, and in some quarters the 
emand is scarcely equal to the supply, but values remain firm, 
ordinary samples making up to 12s, 6d. and 13s, per ton. 

The heavy industries continue in the brisk condition which has 
now been ti e rule for a considerable time. No particular depart- 
ment is specially affected, the greater activit being pretty general, 
with the exception of the armour-plate mills, which are much in 
peed of more work. When the Admiralty programme was 
Fargas early in the spring it was not anticipated, however, 
that much work would result from it before well on in the 
winter. It is expected that something will be heard ere very long, 
and certainly before Christmas, Some very acceptable Govern- 
ment work is now in hand for armour-piercing projectiles, two of 
— large firms being largely engaged upon it. In machine 
foreiee the demand is more for vessels of a small size, heavy 
eng being in somewhat limited request. 

oe material is one of the most gratifying departments of 
7 business, chiefly, however, on account of distant markets. 

¢ British railway companies are coming forward with a little 
more work, but not to the extent that could be desired. With 
eae traffics following the betterment in the heavy industries, 
w. home companies must be piscing heavier orders ere long. 
i agon builders are busier, and there is an increased trade doing 
pat bets axles and tires. Firms who devote their attention to 

ery specialities have been well employed most of the year, and 





the remarkable expansion of the coalfields in various districts 
promises a continuance of activity in the different departments of 
this manufacture, 

The iron market continues firm, though there have been no 
actual variations in quotations in this district since our last report. 
West Coast hematites are now at 80s. 6d. per ton, and East st 
at 79s. per ton, both less 24 per cent.; Lincolnshire No. 3 foundry, 
56s. per ton; Lincolnshire No. 4 foundry, 54s. per ton ; Lincolnshire 
No, 4 forge, 53s, 6d. per ton; mottled and white and basic, 55s. 6d 

rton, For Derbyshire irons no quotations are available, and buy- 
ing is brisk, Another advance has taken place in bars. The values 
of finished material are improving, but not to the extent to meet 
the increased cost of production throngh the dearness of raw 
material. 

The foreign demand for cutlery is somewhat better. The 
official returns for last month show improved business with several 
distant markets, though others exhibit a falling off—Russia, as 
compared with October of last year, has risen from £199 to £1077 ; 
France, from £215 to £464 ; in and Canaries, from £324 to 
£503; Chili, from £736 to £1619; Australia, from £7192 to 
£14,932 ; and New Zealand, from £3245 to £4245. Decreases are 
shown by Sweden, Norway, Germany, Netherlands, Belgium, 
United States of America, Brazil, Argentine Republic, British 
South Africa, and Canada, The total value for the month is 
£65,576, against £61,431 for October of 1904; for the ten months 
there is a decrease—£546,086 against £573,641 for the similar 
period of 1904, 

In hardware the foreign trade in October amounted to £184,100, 
as compared with £167,554 for October of last year; for the ten 
months, £1,635,707, against £1,596,102 for the correspondi 
period of 1904. The principal increasing markets on the mont! 
are Russia, Sweden, Germany, Netherlands, Brazil, Argentine 
Republic, Canada, British South Africa, and British East Indies. 
Decreases are shown by Norway, Belgium, France, United States, 
Chili, and New Zealand. 

Sheffield was well represented at the last quarterly sales of ivory 
at Antwerp. Of the 95 tons offered, Central Africa supplied 50 
tons, Congo 9 tons, Gaboon and Cameroon 14 tons, ay» 3 tons, 
Ezyptian 4 ton soft, soft Mombassa 10 tons, and hard Mombassa 
one ton. On the first day prices exhibited a decline on those 
current at the recent London sales on all sizes except scrivellers ; 
but on the second day the American buyers keenly competed, and 
values rose £3 to £4 per cwt., and in some instances even more, 
over the rates of the opening day. It is expected that the 
upward tendency in ivory prices will be maintained. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


ALMost everything is in favour of a continued improvement in 
the iron and allied industries, Board of Trade returns, railway 
traflics, the active condition of the shipbuilding trade, &c., but, 
nevertheless, the reaction in the Cleveland pig iron trade.is still in 
progress, prices having been on the move downwards since the 18th 
of last month, in a great measure, if not solely, because of the 
operations of the speculators ‘» warrants. Altogether Cleveland 
warrants have fallen 2s. 104d. per ton from the recent best, and 
No, 3 Cleveland iron 2s. 3d., whereas in all other branches of local 
trade prices have continued to rise. There is 646,000 tons of 
Cleveland iron in the public stores, and only 3300 tons of 
East Coast hematite, and while Cleveland iron has dropped in value 
hematite has, in makers’ hands, not cheapened at all. The Cleve- 
land iron is only 6s, 9d. above the worst of the year, but hematite 
iron is 17s, above. This week No, 3 Cleveland pig iron has been 
sold at 51s. 9d. per ton for early f.o.b. delivery, against 54s, 
at the middle of last month, though why the price should drop 
in the face of so much that is satisfactory is not readily seen. 
There is no accounting for changes when speculators have the 
upper hand. No. 1 has been reduced to 53s, 3d., No. 4 foundry 
and forge to 50s, 6d., mottled to 493, 9d., and white to 49s, 3d. per 
ton, all for early f.o.b. delivery. 

On account of the increasing activity of the steel plate and angle 
trades, the demand for hematite pig iron in this district is very 
brisk—in fact, it is ahead of the supply, and consumers must go to 
the makers for what they require, 2 sem they, unlike the con- 
sumers of Cleveland iron, have no stock in the public warrant 
stores upon which they can draw, and only odd lots can be 
obtained from second hands. The situation, therefore, is very 
satisfactory, and is making up for the bad times which were 
endured when the shipbuilding industry was slack. It may be 
stated that the East Coast hematite iron trade bas not been so 
good since 1901. 
classes of pig iron are in better request, and it is reported that 
the Linthorpe-Dinsdale Smelting Company, Limited, is about to 
re-light a furnace at its Linthorpe Teactoabe, Middlesbrough, 
and one at its Dinsdale Works, near Darlington, for the produc- 
tion of spiegel. Odd lots of mixed numbers of East Coast hema- 
tite pig iron have been sold this week at 69s, 6d. per ton, but the 

eneral quotation continues to be 70s., and at that business is 

one, Makers are too well supplied with orders to pull their 
prices down. A shipper who in the early summer bought a 
considerable quantity for a foreign consumer has just had to 
renew the contract, and found he had to pay 17s. per ton more 
than the figure at which the former order was placed. No. 4 
hematite is at 64s., and No, 1 at 70s. 6d. 

Foreign ore is being rapidly imported into the Tees ; on Monday 
alone Middlesbrough ironmasters received 24,000 tons, This year 
over the first three-quarters 1,423,251 tons were imported, the 
nearest approach to that quantity over a similar period being 
1,056,252 tons for the first nine months of 1903, and it is nearly 
double the quantity bought in 1901. The price of Rubio ore is firm 
at 18s, 9d. per ton for current year’s delivery at works on the Tees, 
and 19s, per ton is asked for delivery over the first half of 1906. 
The rates of freight have become easier as the Baltic trade is 
easier, and more vessels are offering. Last month 6s. was paid 
Bilbao to Tees, on Tuesday 5s. 44d. was accepted. 

It is not satisfactory that Connal’s stock of Cleveland pig iron 
should continue to increase, for it indicates that, notwithstanding 
the substantial improvement in trade, more Cleveland pig iron is 
being made than is required, and yet the output has lately been 
increased, But there is some consolation in the fact that 
the stock in Connal’s is increasing at a less rapid rate than has 
been reported at any time within the last twelve months, Connal’s 
on the 8th stated that they held 645,376 tons of Cleveland pig 
iron, that being 6272 tons increase this month, or 1045 tons per 
working day. The stock consisted of 584,152 tons of No. 
increase, tons—60,224 tons of iron deliverable as standard— 
decrease, 34 tons—and 1000 tons of iron not deliverable as 
standard—no change. Of East Coast hematite iron the stock 
held in Connal’s on 8th was 3396 tons, no change having been 
reported for more than a month. 

he shipments are not so good this month as expected, especially 
with the Northern navigation season so near its close, and the 
quietest period of the year due within a month. The quantity of 
pig iron despatched from the Cleveland district this month to 8th 
was 21,446 tons, as compared with 20,721 tons in October ; 18,036 
tons in November last year ; and 28,637 tons in November, 1903. 

Not less than £7 will be taken for steel ship plates, £8 for steel 
boiler plates, £7 5s. for iron ship plates, £6 12s. 6d. for steel ship 
angles, £6 17s, 6d. for steel engineering angles, £7 5s. for iron ship 
angles, £5 17s, 6d. for parallel packing iron, £6 7s. 6d. for steel 
joists, £7 17s. 6d. for iron ship rivets, £6 15s. for steel hoops, 
£6 10s, for steel strip, £7 7s, 6d. for steel sheets—singles—£11 15s. 
for galvanised corrugated sheets, 24 gauge, £7 for iron bars, and 
£6 15s. for steel bars, all less 24 per cent. f.o.t. The demand for 
steel rails is rather quiet, but an improved inquiry is again 


springing up, and fully £5 10s. net at works has to be paid for 
heavy steel rails, with £3 12s, 6d. for cast iron railway chairs, and 


The demand for spiegel and other special ; 





£6 10s. for steel sloop. Messrs. Macfarlane and Whitfield, 
Dunston-on-Tyne, are laying down an electrical installation for the 
manufacture of rivets. 

The melters in the steel works of the North of England and 
Scotland have lately arranged with the workpeople that their wages 
shall be regulated by sliding scale, in the same manner as those of 
the finished iron workers have been determined during the last 
thirty-three years. 

The announcement that Messrs. Yarrow and Co., shipbuilders, 
had determined to remove their establishment from Poplar, on the 
Thames, to some site on the Clyde or the North-East Coast of 
sm has been viewed with particular interest in this district, 
and the authorities connected with some of our rivers, as well as 
other public bodies, have lost no time in endeavouring to persuade 
Messrs. Yarrow to settle in their midst. 

Mr. Malcolm Dillon, secretary and manager of Palmer’s Ship- 
building and Iron Company, has been elected for the third 
successive year Mayor of Jarrow, and Mr. Matthew Murray, of the 
Wallsend Slipway and Engineering Company, is the new Mayor of 
Wallsend, 

The first meeting of the Cleveland Institution of Engineers for 
the ensuing session is to be held at Middlesbrough on Monday. 
During the session Mr. Edward Crowe, Middlesbrough, will read 
a paper on ‘‘ Design and the Safety of Machinery ;” Mr. Ashby 

. Warner, Norton, oneon ‘‘ Non-conducting Work, with special 
reference to Boiler and Pipe Covering ;” one on ‘‘ Turbines” by 
Mr. R. M. Neilson, Manchester ; and one on “Forging Presses” 
by Mr. A. J. Capron, Sheffield. Mr. R. J. Worth, Phenix 

ogineering Works, Stockton, will continue as President of the 
Institution. To-night the Middlesbrough High School Engineer- 
ing Society will discuss a paper on ‘‘ Machine Shop Practice.” 

r. R. L. Wedgwood, late secretary, and now divisional goods 
manager of the North-Eastern Railway, at Newcastle, on Tuesday, 
delivered an address to the members of the local Railway Debat- 
ing Society on ‘‘Some Questions of Railway Organisation.” 

The coal trade is still backward, and the prospects of the steam 
coal department are not encouraging ; the autumn season has been 
disappointing, and now the supply of coal is in excess of the 
requirements, and second hands are competing strongly with the 
colliery people. Best steam coal for this year’s delivery has been 
sold at 8s. 6d. per ton f.0.b., and for next year quotations range 
from 9s. 3d. to 9s. 6d. f.o.b, Tyne... Business in best gas coal is 
fairly active, and for it. prices are firmer, 9s. f.o.b. having been 
realised. Coking coal is in better request...There has been an 
inquiry for 60,000 tons of coking smalls for the Nueva Montana 
Ironworks, at Santander, delivery.over next year, but the result 
of the tenders sent in has not yet been made public. A contract 
for 10,000 tons of best South Durham unscreened coking coals has 
been closed at 9s. 74d. per ton f.o.b. Tyne Dock, the delivery to be 
made over next year at a Mediterranean port. Medium coke is 
at 16s. 6d. to 17s. per ton for delivery at the Middlesbrough 
furnaces. 

The Durham Coal Trade Conciliation Board, at its meeting on 
Saturday, determined that wages for the current quarter shall be 
the same as those ruling last quarter. The last change was made 
in November, 1904, when wages were reduced 1} per cent. The 
Northumberland coalowners have decided to ofter their men .an 
advance of wages in lieu of house rent, coal, and taxes. The new 
No. 22 coal staith at the South Dock, Sunderland, is to be opened 
by Sir James Joicey, one of the largest coal shippers at the port. 
The staith is unique as being the first in England to be built on 
the 12in. girder principle, and it will have a loading capacity of 
half a million tons of coal per annum. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is no abatement of activity in the various branches of 
the Scotch iron and steel trades. While the pig iron warrant 
market has been comparatively flat, fresh manufacturing business 
has been coming forward in a satisfactory manner, The weakness 
in the warrant market is ascribed to the fact that by far the larger 

roportion of the speculative business that took place during the 
ast few weeks consisted of purchases for a rise in prices. The 
wants of the consumer having been well supplied, there has been 
no great pressure to buy warrants. A large quantity of iron 
changed hands at the beginning of the week, but subsequently 
there was less doing. 

Business has been done in Cleveland warrants from 52s. to 
51s. 54d. cash, and 52s, 7d. to 52s. one month. Cumberland 
hematite has been done at 70s. cash, and 69s. for delivery in 
one month. Scotch warrants are quoted 57s. 3d., and standard 


. foundry pig iron 51s. per ton. 


There has been a decrease of 660 tons in the stock of pig iron in 
the Glasgow warrant stores, which now contain 23,322 tons, being 
160 tons less ordinary warrants and 500 tons less standard foundry 
pig iron than a week ago, 

An additional furnace has been put on hematite iron, and there 
are now 49 furnaces making hematite, 33 ordinary and 6 basic iron, 
making a total of 88 blowing in Scotland, compared with 84 at 
this time last year. 

The accountant of the Board of Conciliation reports that the 
advance in the prices of Scotch pig iron warrants in Glasgow 
market during the last three months calls for a rise of 10 per cent. 
in the wages of blast farnacemen, and this advance will accordingly 
take effect without delay. 

The prices of Scotch makers’ iron are well maintaiued. G.M.B., 
No, 1, is quoted at Glasgow 623.; No. 3, 59s. 6d.; Carnbroe, 
No. 1, 65s.; No. 3, 62s.; Clyde and Calder Nos, 1, 67s. 6d.; Nos. 3, 
62s. 6d.; Gartsherrie, No. 1, 68s.; No. 3, 63s.; Summerlee and 
Langloan, Nos. 1, 70s.; Nos. 3, 65s.; Coltness, No. 1, 76s.; 
No. 3, 66s.; Glengarnock, f.a.s., at Ardrossan, No. 1, 68s.; 
No, 3, 63s.; Ezlinton at Ardrossan or Troon, No. 1, 62s. 6d.; 
No. 3, 60s.; Dalmellington at Ayr, No. 1, 65s.; No, 3, 60s.; 
Shotts at Leith, No. 1, 67s. 6d.; No. 3, 62s, 6d.; Carron at 
Grangemouth, No. 1, 70s.; No. 3, 65s. per ton. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6218 tons, showing an increase of 1070 over 
those of the corresponding week. The total shipments since 
1st January are 255,951 tons, being 24,460 tons more than in 
the corresponding period of 1904. 

The arrivals of Middlesbrough pig iron at Grangemouth in the 
past week were 6695 tons, against 12,073 in the corresponding 
week, showing a decrease of 5378 tons. There is now a total 
decrease in these imports since the beginning of the year amount- 
—> 12,990 tons. 

he falling away in the imports of iron from the Cleveland 
district may be taken as anu indication of the fact that in some 
branches of the foundry trade there is still room for considerable 
improvement. It is confidently anticipated that this improvement 
will come, but in the meantime business is not at all satisfactory 
in some districts. At the same time it should be noted that con- 
sumers of pig iron in Scotland who used to employ large quantities 
of Cleveland iron are reported to be using Scotch pig iron instead, 
and this may, of course, account for some proportion of the 
decrease in the imports from the North of England. 

The makers of finished iron report that since the last advance 
in prices a decided improvement has taken place in the demand. 
The work now coming forward is far more satisfactory in amount, 
and also in prices, and there is a prospect of increasing activity 
at the ironworks. 

The steel works are very busy, the reports being to the effect 
that in almost every case the works are kept going to the full 
amount of their capacity. The prospect is that this activity 
will continue for a considerable period, even if there should be 
no fresh work coming forward ; but additional orders are con 
stantly being received, especially for shipbuilding steel. A con- 
siderable number of fresh shipbuilding contracts has been announced 
within the last few days. 
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The makers of steel billets, blooms, slabs, and other partially 
mannfactured goods have been experiencing very brisk competi- 
tion from Belgium and Germany, but it is believed that the ten- 
dency is rather towards a reduction of this tition, owing to 
a gradual advance of prices on the Continent. 

he quotations of Scotch makers for the leading manufactured 
goods may be given as follows:—Crown bars, £7 2s. 6d.; steel 
angles, £6 103.; steel ship plates, £6 17s. 6d.; steel boiler plates, 
£7 7s. 6d.; sheets, iron singles, £8 5s.; sheets, iron doubles, 
£8 15s.; sheets, steel singles, £8 53.; galvanised sheets, £12. All 
these prices are subject to the usual 5 per cent. discount. 

The tube makers are experiencing an improvement in trade, and 
this is likely to be of considerable duration. Some of the makers 
have intimated by circular a reduction in their discount of 5 per 
cent.. and there seems to be a prospect of more satisfactory prices 
prices prevailing in this branch of trade. 

In the Glasgow district makers of light and heavy castings and 
forgings have been ing a large amount of work. There is 
still room for improvement in the cast iron pipe department, and 
some of this description of work lately placed has been taken at 

low rates, 

here has been some weakness in the shipping department of 
the coal trade, but the home branch, on the other d, is ex- 
iencing increasing activity. The demand for house coal for 
ome use been very active, and manufacturing consumers have 
generally been increasing their orders. The current prices of 
shipping coal at G w Harbour are for main coal, 7s. 3d. to 
7s. 6d.; -ell, 83. 8d. to 8s. 6d.; steam, 8s, 6d. to 8s. 94 ; and splint, 

9s. to 93. 6d. per ton. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
To the long list of large contracts concluded at Cardiff Iam now 
bled to add ther, which, if not already arranged, will be in 
the course of a few days. This is the Italian railways for about 
300,000 tons ; coal to be the semi-bituminous of Monmouthshire, 

Ton comes in very feebly. I sawat the Taff Vale, Rhymney, 
and Barry sidings this week a very large collection of coal wagons 
from most of the leading collieries all awaiting tonnage. One 
— — —_ A on Monday and was berthed at Barry. 

is was the Iowa, tons register, engaged in i 
cargo between Liverpool and Boston. This is a Svosmactel 
steamer, 500ft. in le , 58ft. beam, three decks, and lighted 
throughout by electricity, one of the finest vessels that has been 
seen at this port. 

That Wales shares in the general depression of coal values is 
shown by the last Government returns for October. These, while 
recording larger quantities, show clearly lower values. That it is 
probable this latter feature will prevail is more than hinted at by 
the preparations that are being made for the conflict between cal- 
owners and the men. Under present arrangements, with larger 
output than demand warrants, and the men’s claims for even a 
higher minimam, coalowners are not at all satisfied with the condi- 
tion of things or the outlook. 

sme | | pg Cardiff, this week are : Best large steam, 12s. 6d. 
to 123. 9d.; best seconds, 12s. to 123. 3d.; seconds, lls. 6d. to 
lls. 9d.; drys, 11s. to lls. 3d.; best smalls, 7s. 9d. to 83.; best 
ordinaries, 73 6d; seconds, 7s. to 7s. 3d.; inferiors from 6s. 
Monmouthshire coal, best large, 11s. 9d. to 123.; best ordinaries, 
Ts. to 11s, 6d.; seconds, 10s. 64. to 103. 94. House coal—this, it 
will be seen, is now advancing :—Latest, bast, 163. to 16s. 6d.; 
best ordinaries, 13s, 6d. to 15s.; seconds and other kinds, 10s. 6d. 
to lls.; No. 3 Rhondda, 13s, 6d. to 13s. 9d.; brush, 11s. 6d. 
to lls. 9i.; small, 93. 9d.; No. 2 Rhondda, 93. 9d. to 10s.; 
through, 8s. 6d. to 8s. 9d.; small, 7s. 6d. to 7s. 9d. Patent fuel, 
13s. 6d. to 13s. 9d. Coke: Furnace, 16s, 3d. to 163. 6d.; foundry, 
18s, to 21s. 6d.; pitwood, 203. 6d. to 203. 9d. Latest Exchange 
report :—‘‘ Italian and Upper Mediterranean ports moderately 
firm ; South American and islands quiet ; coasting trades and bay 
little doing.” 

Swansea coal trade continues to improve. Last week nearly 
67,000 tons were exported, France maintaining her demands of late 
by taking 25,000 tons ; Germany also figures for 6970 tons. 

Patent fuel shipments were limited to about 7000 tons. Port 
trade altogether is regarded as very satisfactory, an increase of 
10,000 tons being recorded in general returns over the correspond- 
~~ period of last year. 

ewport, like Cardiff, suffers from a lack of tonnage, still 48,000 
tons went foreign, and small coal prices show improvement. 

Swansea steam coal prices are very stationary, latest quotations 
being 12s. 64. to 13s, ; No. 3 Rhondda is at 133. 6d. to 13s, 9d.; 

tent fuel, ils. 3d. to lls. 6d. Anthracite, as follows :—Best 

nd-picked, 18s. to 193.; second, 17s. to 18s.; big vein, 13s. to 
13s. 3d.; red vein, 9s. 6d. to 93. 9d.; cobbles, 17s. to 183.; nuts, 
18s, to 193; peas, 93. 6d. to Ils. 6d. culm, 53. to 5s: 3d.; duff, 
3s, 6d. to 33. 94. Red vein coals not in strong demand. 

The — that American exports of steel to Wales would 
increase has been fulfilled, for this week three consignments came 
to Newport—one of 199 tons, consigned to the Waterloo Tin-plate 
Company ; 500 tons to the Pontnewynydd; and 2000 tons, all 
billets, to Mordey, Jones and Co. 

There has been no falling off in imports of iron ores. The only 
important despatches of rails have been to Colombo, Madras, and 

lcutta, the total amounting to 2400 tons. 

South Africa is in better prominence, though the hopes held 
out of very large demands for that quarter remain to be realised, 
probably in the spring. 

In the Swansea district the steel make was good last week, 
but not up to the demand of tin-plate works, 

On ’Change, Swansea, this week only a limited report was issued 
mid-week :—Glasgow pig iron warrants, 57s.; Middlesbrough 
No. 3, 51s. 9d.; hematite warrants, mixed numbers, 69s. 6d. ; 
steel bars, Siemens, £5 2s, 6d. to £5 5s. Tin-plates were given 
unusual prominence in details as follows: Bessemer coke, I.C., 20 
by 14, 18s, 3d. to 18s, 6d.; 28 by 20, 26s. 9d. to 27s. 3d.; 183 by 
iL 13s. 6d.; 19} by 13, 14s. 6d.; Siemens cokes, 20 by 14, 13s. 6d. 
to 133. 9d.; 20 by 10, 18s. 9d.; C.W., 20 by 14, 12s. 6d.; C.W., 
4 ad 14, 123, 6d. to 12s. 9d.; 19} by 14, 12s. 6d. to 12s, 9d.; 
C.W., 20 by 10, 17s, 3d. to 17s. 6d. 

Black galvanised sheets; 60 x 36 x 30 g, £10; finished black 
plates, I.C. substance, £10 5s, to £10 103. 

Block tin, £150 10s.; spelter, £28 7s. 6d.; lead, £15 7s 64d.; 
silver, 29 1-16d, cash ; copper, Chili bars, £72 12s. 6d.; iron ore, 
17s. 6d. to 18s. 

Notwithstanding the temporary loss of tho Rassian trade, the 
tin-plate trade is vigorous. The shipment last week was 84,307 
boxes ; total received from works, 641,865 boxes; present stocks, 
170,626 boxes. This is comparable with 159,384 boxes held at this 
time last year. 

There has been a good call for finished plates of late, and this 
has given employment in quarters where it was much needed. 
Copper output was lessened last week on account of breakage at 
one of the milis. The Mannesmann Tube Works continue to be 
well employed, and there has been no abatement in the activity 
of the spelter and nicke! work. 

The latest statement from Change concerning the tin-plate trade 
is that makers are maintaining their quotations, but that some 
merchants are selling at 3d. less per box than quotations. In- 
quiry for tin-plates unsatisfactory this week. Probabilities of 
advance in iron and steel prices are regarded as likely next year. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


Tue total aspect of the Silesian iron industry is favourable. 
Orders and inquiry increase, and raised prices have been paid in a 





fewinstances. Pig iron is exceedingly firm, and the latest con- 
tracts have been effected at M.2 p.t. more for Martin steel, and 
M. 3 p.t. more for foundry pig. lron ore has, in consequence of 
the lively condition in the crudé iron business, shown a healthy 
and upward tendency, and the blast furnace works will be com- 
tat most likely, to pay for next year’s purchases M. 1 or 

. 1-50 p.t. more than is at present quo From the semi- 
finished* steel trade good accounts are likewise received ; bars, 
hoops, and general railway requirements have been well inquired 
for, and quotations for ounyen sorts of finished iron tend upwards. 

In Rheinland- Westphalia makers and manufacturers are doing a 
steady and satisfactory sort of business in raw as well as in manu- 
factured iron, The favourable development of the iron industry 
has caused iron ore to improve in price. The ‘is prices 
for next year will be M. 11-40 p.t. for red iron ore, 
and M. 16-00 for spathose iron ore; the first quarter's out- 

ut in 1906 will probably be disposed of very soon, for 

emand increases steadily. At present the ore mines of the 
Siegerland still complain of a want of workmen, but winter usually 
sey omg the men hitherto employed in agricultural work to return 
to the ore mines. The price for foundry pig No. 3 has been 
advanced M. 3 p.t. in consequence of the raised prices for ore in 
Rheinland-Westphalia. The Luxemburg-Lorraine Pig Iron Syndi- 
cate has also raised forge pig and basic 3f. p.t. The consumption 
in crude iron has been so lively that stocks, which were heavy, are 
going to be cleared in about two months. Heavy lots are reported 
to have been exported to California. Of the 1000 locomotives that 
are to be purchased in 1906, the Prussian State Railways Adminis- 
tration have already granted 427 to the shops, The number of 
goods wagons for 1906 is to be 30,000. 

Activity in the Silesian coal industry has been exceedingly brisk 
in the course of the past week. Some pits complain of an insufficient 
number of men, also that the want of load carscontinues. Export 
to Russia has decreased, but a lively demand comes in from other 
districts. Coke is in rising request. 

On the Rhenish-Westphalian coal market demand continues 
very lively, while deliveries are retarded by the want of wagons. 
Sales of the Rhenish-Westphalian Coal Syndicate. in September 
were 5,140,848 t., or 9-44 per:cent. more than in the same month 
last year; during the third quarter, 15,422,403 t., or 9-85 percent. 
more have been sold than in the same period the year before. 

There is not much business of importance transacted in the 
Austro-Hungarian iron market ; still, a fair activity has been main- 
tained in the various departments. Pig iron meets with good 
request, and bars and plates, too, are pretty well inquired for ; 
girders are a trifle languid. 

The situation of the Austro-Hungarian coal business is satis- 
factory, demand and sale are extensive, and prospects fair. Still 
more favourable accounts can be given of the coke trade, where 
consumption is so heavy that in some instances producers found it 
very difficult to satisfy their customers. The autumn trade in 
Bohemian brown coal is very lively, and promises to be vigorous 
later on, for besides the strong demand from the iron industry, 
heavy purchases have been made from other branches of business. 
Wagons are scarce, unfortunately, here as in other districts ; 
besides, there is a strike ag the workpeople of the Bohemian coal 
rai!ways, which, though not of general importance, is likely to last 
for some time; passive resistance appears to be the strikers maxim. 

The position of the Belgian iron market is strong, and is likely 
further to improve. Theadvanced prices that are quoted for pig 
iron have forced the prices for fiaished iron to move also upwards ; 
generally, a fairly confident tone prevails. 

The demand for coal in Belgiam is, on the whole, less strong 
than might be expected at this time of the year. 

Iron and steel have met with good request in France, and more 
life is shown, generally, against previous months, A firm and 
animated tone characterises the finished iron department, and 
quotations all round are stiff. 

A good deal of life has been shown in the French coal industry. 
There is going to be another meeting soon in Paris of the leading 
representatives of the coal pits for the purpose of forming a Con- 
vention. Abouta year ago similar negotiations took place, which 
led, however, to a temporary union only among some coalowners. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT, 


STEAM coal market dull, there being still a want of leas p 
House coal in fair request. The quantity of coal shipped for 
week ending 4th was 66,551 tons; foreign, 48,426 tons ; coast- 
wise, 18,125 tons. Imports for week ending 7th were:—Iron ore, 
7880 tons; spiegel, tons; steel bars, &c., tons; iron 
pyrites, 1449 tons ; cement, 400 tons; pitwood, 4051 loads, 

Coal :—Best steam, lls. 6d. to lls, 9d.; seconds, 10s. 3d, to 
10s, 6d.; house coal, best, 14s.; dock screenings, 7s. 6d. to 7s. 91.; 
colliery small, 7s. 34. to 7s. 6d.; smiths’ coal, 9s. Iron ore :—Rubio, 
17s. 6d. to 18s, Steel:—Rails, heavy sections, £5 10s. to £5 15s.; 
light ditto, £6 10s. to £6 15s.; Bessemer steel tin-plate bars, £5 ; 
Siemens steel tin-plate bars, £5 2s. 6d. to £5 5s. All delivered in 
the district cash. Tin-plates:—Bessemer steel, coke, 13s. to 
13s. 3d.; Siemens, coke finish, 133. 3d. to 133. 6d. Pitwood, 20s. 6d. 
to 20s, 9d. ex ship. London Exc e telegrams :—Copper, 
£72 10s. to £72 12s. 6d.; Straits tin, £150 10s. to £150 12s. 6d. 
Freights active. Rates firm. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November Ist. 

Tue rush for steel rails still continues. The Vanderbilt and 
allied lines placed orders for 140,000 tons of steel rails during 
the past week. There were other large contracts from various rail- 
road companies amounting to 150, tons. Among the buyers 
was the Great Northern, for 12,000 tons ; the Tidewater, for 12,000 
tons ; the Baltimore and Ohio, 71,000 tons; New York, Ontario, 
and Western, 3000 tons; Indianapolis and Western, 3000 tons; 
Lake Shore, 5000 tons; —— Central, 8000 tons ; Pittsb 
and Lake Erie, 1000 tons. In eddition to these orders, severa 
good-sized orders were taken for export. Orders for structural 
material, which have been pending for some time, and to which 
refersnce has been previously made, were closed last week for 
100,000 tons for bridge work, terminal stations, and elevated 
tracks, Eastern platemakers, after considering the question of 
an advance a week or so ago, and declining to make it, have 
reconsidered their action, and decided to advance plates 2 dols. 
per ton on small lots, which are generally wanted for quick 
delivery, but the prices on large lots will remain the same, 

The eastern steel companies have secured options on 100,000 
tons of standard basic iad Senate irons. All of the large eastern 
steel works have been large buyers within a few days. The United 
States Steel Corporation has been picking up Bessemer iron 
wherever it could find it. The entire market isin a feverish con- 
dition over the unexampled demand. A great many new enter- 
prises are springing into existence, which will call for large supplies 
some time during now and the opening of building activity next 
spring. Should the managers of these enterprises precipitate 
matters, and decide tu place orders at an early date, it will further 
add to the apprehension of the manufacturers, and probably 
stimulate the advance incoke, which has now reached 3 dols. per 
ton for next year’s delivery. The copper market is quiet at present, 
and buying has been rather light. Exports for the past week 
were 4001 tons, and for the month of October 14,983 tons. The 

ig iron market is steady, and spot offerings are being made at 
59°50 dols. The receipts during the past month were 2430 tons at 
Atlantic ports from all — shipping points. A new blast 
furnace and coke plant is to erected at Toledo, Ohio. The 
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furnace is to be of 400 tons capacity daily. Other furnac 
prises are being projected. The loading steel latoreste at 
endeavouring to size up the momentum of the present boom jn 
steel, with a view to determining the wiser policy to pursue with 
reference to the expansion of capacity. 

The locomotive works are being called moon for locomotives of 
still larger capacity. Exceptionally lange | locomotives are bei 
turned out for the passenger service. ilding capacity is bei 
strained to the utmost, and larger facilities are being provided 
within the limits of existing plants, but it is said that additional 
buildings will probably be constructed next year for the further 

larg t of capacity. The feeling prevails among the most 
foresighted managers that we are in a boom, which will have its 
climax and decline. There areothers, however, who take a more 
optimistic view of the situation, and believe that even if there ig 
a subsid of d din the States, the decline will be sup- 

lemented by requirements from other countries, which wil] go 
ar to offset what will be lost. 




















PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mr. Ropert E. ATKINSON, formerly of 57, Evington-road 
Leicester, has removed to Morland-avenue, Knighton, Leicester, ’ 

THE HorsraLt DestRucTOR CoMPANY, Limited, of Leeds and 
London, has been awarded a ‘‘DiplOma d’Honneur” in Class 3 
Hygiene, at the Lidge Exhibition for its exhibit of refuse 
destructor plant. 

JAMES WALKER AND Co,, Garford-street, West India Dock. 
road, inform us that their patent Lion Packings were awarded the 
only gold medal and diploma of honour for packings at the recently 
closea Naval Exhibition. 

For the third year in succession the Ivel agricultural motor 
competed at the North Kent Agricultural Association’s ploughing 
match, held at Farningham on the 2nd instant, and ws again 
awarded the gold medal of the Association. 

Mr. Starner Hvutcuins has resigned his position as assistant 
general manager with the Industrial Engineering Company, of 
Hyde, to enable him to devote the whole of his time to the per. 
fecting of a new type of gas producer plant. 

We are informed that Messrs, Orenstein and Koppel, of Bush-lane 
House, Cannon-street, London, E C., have amalgamated with Mr, 
Arthur Koppel, of 27, Clement’s-lane, Lombard-street. The com- 
bined business of the two firms in the United Kingdom will be 
carried on at the latter address. 

Tue Diesel Engine Company of London has been awarded the 
Grand Prix for the 500 brake horse-power Diesel engine exhibited 
at the Litge Exbibition. We understand that in a recent test 
made by the purchaser of this engine the low figure of -38 lb. per 
brake horse-power hour was obtained for fuel consumption at full 
load, 

MEsSRS. KELVIN AND JAMES WuirE, Limited, Cambridge-street, 
Glasgow, sole makers of Lord Kelvin’s compasses and other well- 
known navigational instruments, have opened a large branch 
establishment at 11, Billiter-street, London, E.C., being joined in 
this by Mr. George Hutton, of the late firm of Dobbie, Son and 
Hutton. 

WE understand that Messrs. Reavell and Co., Limited, of 
Ipswich, have been awarded the gold medal for their patented 
quadruplex direct-coupled electrically-driven air compressors at 
the Litze Exhibition. This firm has sent us a list of the orders 
for this type of machine which it has recently received. The list 
includes over 20 machines, which vary in capacity from 120 to 
880 cubic feet, and are destined for all parts of the world— 
including Japan, Africa and Manilla—and to perform many 


purposes, 








CATALOGUES. 


THoMAS GREENWOOD, Halifax.—Catalogue of new and second- 
hand engineers’ tools, 

Rosert Hvupson, Gildersome Foundry, near Leeds.—A sheet of 
illustrations of standard sections of rails and sleepers sent us by 
Mr. Hudson also contains a table of approximate weights per mile 
of railway track in 15ft. lengths, and illustrations of locomotives, 
trucks, turntables, &c, 

MATHER AND Part, Limited, Manchester.—Two new pamph- 
lets received are published with a view to advertising electric 
locomotives and Cyclone dust collectors. In the former, in 
addition to the well-known locomotive used on the City and South 
London line, there are others shown chiefly useful in mines. 

Srpson, STRICKLAND AND Co., Limited, Dartmouth.—In prepar- 
ing Catalogue No.6, Simpson, Strickland and Co., Limited, have had 
in view the representation of some of thedifferent types of machinery, 
steam yachts, and steam launches built by them on an improved 
system. Itcontains, first, photographs and drawings of machinery, 
with their appropriate descriptions ; secondly, photographs of 
steam yachts and auxiliaries, with a list of names ; and thirdly, a 
specially selected series of photographs and designs, the latter 
numbered consecutively, followed by a corresponding numbered 
list which gives a short description of each type. 

JoHN WILSON AND Co , 49, Lime-street, London, E.C.—A copy 
of a new catalogue of pipes and accessories has reached us from 
this firm. It illustrates their method of supplying complete piping 
installations for electrical power stations, factories, &c. &c. The pipes 
are supplied cut to lengths, with all bends and connections, having 
the flanges drilled ready for fitting into position on the job, thus 
saving boilermakers and engineers a considerable amount of time, 
trouble, and expense. At the end of the list an illustration 1s 
given of one of the plants supplied, which was assembled and fitted 
together at their works for inspection before being shipped to 
India, 








UTILISATION OF WASTE MATERIAL.—At os monthly meeting, on 
ion of h 





Saturday, of the Birmingham A ical Engineers, 
Mr. W. F. Goodrich delivered an illustrated lecture on ‘‘The 
Romance of Waste.” ‘The lecturer explained the disposal of waste 
matter by refuse destructors, and laid stress on the possibilities of 
utilisation as fuel for electric traction and lighting. He gave 
examples of various towns in which this up-to-date method is 
employed, and pointed out that in towns where destructors are in 
use not only is a saving effected in fuel, but the clinker produced 
is afterwards profitably used in the manufacture of bricks and con- 
crete blocks. A discussion followed, and a hearty vote of thanks 
to the lecturer concluded the meeting. 

ConTracts.—We are informed that the Diesel Engine Company 
has recently received orders for a number of its engines, the 
powers of which vary from 20 to 500 brake horse-power.—The 
Guardians of the Stoke-on-Trent Union have placed with the 
Hart Accumulator Company the order for renewing the battery 
at the workhouse, Newcastle, Staffs, with 114 of this firms 
standard lighting type cells.—Kennicott Water Softener wo 
pany has received an order from the Powell-Duffryn Steam Cat 
Company, Limited, of oed, South Wales, for one of the firm 3 
type A Rennicott water softeners, of a capacity of 10,000 gallons 

er hour.—The British Westinghouse Electric and Manufacturi: 
anlar Limited, has received an order from the Corporation . 
Bury for six tramcars, with complete electrical equipment. ; e 
same firm is also su lying six tramecars and electrical equip: 
ments for the Mansfie Hy and District Light Railway Company. 
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BRITISH PATENT SPECIFICATIONS. 


selected and Abridged by JAMES D, ROOTS, MI. Mech. £. 


When an invention is communicated from abroad the name and address of 
the Communicator is printed in italics. 
When the abridgment is not illustrated the is without drawings. 
Copies of Specifi ti ao ns atthe Patent Ofte Bale Branch 3, 
iton-buildings, Chancery-lane, London, W. each, 
Fe na date given is the date application; the second date at the end of 
the abridgment is the date of the jisement of the t of the comp 
ification. i 
er on any of the grounds mentioned in the Acts, within two 
or iy the “late neem at the end of the , give notice at the 
Patent-Ojice af opposition to the grant ofa Patent. 








STEAM TURBINES. 


26,596. December 6tb, 19)4.—IMPROVEMENTS IN ELastic FLUID 

*TurBiNEs, The Warwick Machinery Company, Limited. A 

communication from the General Electric Company, Schenectady, 
New York, U.S.A. 

This invention relates to turbine engines driven by steam, and 
its obje t is to provide a construction of bucket wheels, which 
eliminates the end thrust on the shaft and increases the capacity 
of the machine. With some s of buckets there is little or no 
end thrust on the shaft, so that if the turbine is a vertical one the 
jubricant pressure on the step bearing is substantially, the same 
whether the engine is running or not, But if the steam has a low 
velocity and the speed of the wheel is high, the shape which the 
buckets must have in order to extract the proper amountof energy 
js such that an appreciable end thrust is set up, In order to over- 
come this each wheel is provided with two similar sets of buckets, 
and between them are placed double nozzles adapted to deliver 
steam in opposite directions transverse to the plane of rotation, so 
that the end thrust on the shaft due to one set of buckets is 
balanced by that due to the other set. There are five figures, 
Fig. 2 is a half-diametrical vertical section of the steam turbine. 
The turbine comprises four bucket wheels 1, 2, 3, 4, all mounted 
on an upright shaft 5 and revolving in a stationary casing 6, 
which is divided into chambers or stages by stationary partitions or 
diaphragms 7 between the wheels, The casing is closed by a top 
8, but is open at the bottom to permit the exhaust steam to pass 


N° 26,596. 
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freely to a conduit 9 leading to the atmosphere or to a condenser, 
as desired. A steam chest 10, in which are valves 11, admits live 
steam to the nozzles 12, which deliver it to the first-stage wheel. 
The nozzles are formed in the top and bottom of the horizontal arm 
of one or more hollow castings 13, which communicate with their 
respective steam chests and receive the steam which ses the 
valves, This casting is shown as L-shaped, owing to the location 
of the steam chest, The structure forms a double set of nozzles 
which deliver the steam obliquely upward and downward to two 
parallel rows of buckets 14 secured to the wheel 1. Each of the 
two sets of nezzles from which the steam is simultaneously dis- 


THE ENGINEER 
in use of fuel. There are six figures. -Fig. 


lisa —ee 
section of a locomotive boiler and fire-box. front head A 
has a suitable manhole a A water space G extends around the 
boiler and fire-box within the shell, and at each end of this space 
an entry chamber B is provided.. By constructing the entry 
chambers B of a size large enough to admit a man therein, a tube 
sheet sufficiently large to receive a full set of water tubes can 
used at each end. e upper part of the water space is larger in 
cross section than at the sides and bottom, to provide adequate 
steam space. The flue chamber I, which extends longitudinally 
through the central part of the boiler, from the fire-box H to the 
smoke passage |), is separated from the water space by the wall D, 
crown sheet F, and tube sheets CC, and adapted to communicate 
with the entry chambers B at each end. Sufficient space is pro- 
vided between these tubes to allow free circulation of heat as it 
escapes from the fire-box. By securing the ends of the tubes 
Ein the sheets CC, surrounded by water at each end, overheating 
at the joints is prevented. Convenient and easy access to 
the tubes E is obtained through the manholes com- 
municating with the large entry chambers B B at each end. The 
bottom sheets of both watér chambers BB are stayed to the outer 
shell of boiler by the sling stays f, attached to the tee barsc. The 
crown sheet F is stayed to the outside shell of the boiler by the 
radial stays c, and is also secured to the door sheet of the fire-box 
by the brace d; g is the door of the fire-box. The smoke passes 
through the flue chamber I, smoke passages b, into the usual 
smoke stack.— October 11th, 1905. 


23,358. October 29th, 1904.—IMPROVEMENTS IN AND RELATING 
TO THE APPLICATION OF ELASTIC-FLUID TURBINES TO THE 
Drivinc or Locomotives, John Gray,—A communication from 
Professor Johann Stumpf, 27, Ranke Strasse, Charlottenburg, 
Germany. 

This paves: relates to the employment of steam turbines for 
the purpose of driving locomotives, and has for its object to 
produce an improved locomotive, in which the power is applied 
to the driving wheels directly from steam turbines, without the 
use of intermediate gearing. The turbine is divided up into parts 
or stages, distributed one on each driving axle of the locomotive, 
and the steam from the boiler passes through the several stages 
in succession, In this way the total energy of the steam available 
between the inlet of the first turbine = the exhaust of the last 
turbine may be extracted ina ber of slow speed units applied 
to the different axles. There are two figures. Fig. 1 is a side 
elevation of the locomotive, and Fig, 2 is a plan of the locomotive 
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track. The wheels carried on the driving axles are indicated by 
b!-16, Mounted coaxially with the wheels on the respective axles 
are turbine stages c!—c®. These stages are supplied in series with 
steam from the boiler, and the stages are suitably proportioned, 
so that only a comparatively small portion of the total energy is 
extracted in each unit, and transmitted to the driving wheel to 
which the stage is attached. The turbine forming each stage 
may be of either the impact or impulse type, or a combination of 
the two types, and it may be com of a single stage or a 
number of subsidiary stages. The revolving wheels of the stages 





charged effects a single expansion of the steam. In like 
the bucket wheels 2, 3, and 4, each have two rows of buckets, 
between which one or more hollow castings 15 extend, pee 
two sets of nozzles 16, like those in the casting 13. The castings 1 
are secured to the inside of the casing 6, and each communicates 
with the preceding stage, preferably by means of a large pipe 17 
located outside of the casing. The pipes may be connected with 
the upper stage at one point only. They have a horizontal header 
18 opening by a long horizontal slot into a horizontal chamber 19, 
which communicates with the nozzle casti This ensures an 
even distribution of the steam to all the nozzles. The pipes drop 
below their headers to trap the water of condensation, and have 
drain pipes 20 at their lowerends. Instead of using pipes attached 
to the casing there may be passage ways cored out in the walls of 
the casing, and connecting each upper stage with the nozzle cast- 
ing of the next lower stage. By test it has been demonstrated 
that bucket wheels of larger diameter are distorted when subjected 
to different temperatures on opposite sides. By placing a nozzle 
between the rows of wheel buckets and discharging motive fluid 
therefrom in opposite directions, the tendency of one part to 
distort is counteracted by an equal and opposite tendency of 
another part,— October 11th, 1905, 


LOCOMOTIVES. 


599), March 2lst, 1905.—IMPROVEMENTS IN LOCOMOTIVE BOILERS, 
John 8, Glenn, 35, Main-street, West Covington, Kentucky, U.S.A., 
and Harry Henke, 1515, Blair-avenue, Cincinnati, Ohio, U.S.A. 

This invention relates to locomotive boilers of that class wherein 

a series of water tubes is employed terminating at each end in a 

water chamber, and the rincipal feature of the invention consists 

in a water space seviiel with an entry chamber at each end. 

These entry chambers serve the double purpose of receptacles for 











the water to enter and be heated when the boiler is in use, and 
chambers for the workmen to enter for the purpose of securing a 
full set of water tubes within the boiler, and allowing sufficient 
space for the workmen to remove and replace water tubes, and 
otherwise repair and clean these parts. The object is so to con- 


are ted directly on the axles, and the casings are fitted to 
the locomotive frame, so as to allow for the movement which takes 
place between the axles and the frame in a manner well under- 
stood. The first turbine c! receives its steam from the boiler 
through a pipe marked d!, From the first turbine the steam then 
flows through connections d? d3, successively through the whole of 
the turbine stages. From the last turbine part c® a pipe d’? leads 
the exhaust to the blast nozzle, and serves to force the furnace 
draught in the usual manner.—October 11th, 1905. 


ROAD MOTOR VEHICLES. 


27,699. December 19th, 1904.—InPROVEMENTS IN MoTOR VEHICLES, 
Felix Karmeli, 39, Baumgasse III., Vienna, and Manuel Mahn, 
90, Breitenseerstrasse Xi 11., Vienna. 

This invention relates to an improved construction of motor 

vehicles or cycles, in which there is arranged centrally within a 

ranning wheel a fly-wheel, surrounded by a casing, the fly-wheel 

being situated in the middle plane of the running wheel, and free 
to be rotated independently thereof by means of laterally-arranged 
motors, which act directly upon the axis of the fly-wheel. The 
rotation of this axis is transmitted through toothed gearing to 
frictional gears of different diameters om speeds of rotation. 

There are nine figures. Fig. 1 shows a vertical cross-section of a 

motor cycle wheel. The fly-wheel 1 is arranged centrally in the 

plane of the running wheel ; it is surrounded by adivided casing 2, 

in the bosses 3 of which the axis 4 of the fly-wheel is freely rotat- 

able. The fly-wheel casing is fixed to a ring 5, which is connected 
by the wheel spokes with the wheel rim, provided with a pneumatic 
tire6. The running wheel is mounted upon the bosses of the fly- 
wheel casing, the ball bearings being situated in recesses in the 
sides of the casings 7, mounted on the cycle frame. Upon the 
casing 7 are mounted the motor cylinders 8, the. pistons of which 
are connected by connecting-rods 9 to cranks 10, keyed upon the 
fly-wheel axis 4,80 as to effect the rotation of the fly-wheel. 

Toothed pinions 11 fixed on each end of the fiy-wheel axis engage 

with toothed wheels 12, which transmit the motion through other 

gear wheels to toothed wheels 14 and 15, of different diameters, 
whereby friction gears 16 16 and 17 17, fixed on the axes of 14 and 

15, are rotated at different speeds. The toothed wheels 14 and 

15 on each side are mounted in divided casi 18, which are 

shiftably mounted on rings projecting from the inner side of the 

casings 7, and surrounding the toothed wheels 13. Each casing 18 

is connected by means of a rod 20 with a regulating lever, adjust- 

ably mounted on the motor cycle, by means of which the casings 18 

can be shifted on the ring so as to bring the one or other of 

friction gears 16 and 17 in ge with the inner surface of 
the ring 5. In the position of the friction gears 16 and 17, neither 
of these is in engagement with the ring 5 of the running wheel, so 
that the rotation of the fly-wheel will not impart any motion to the 





struct and arrange the interior of the boiler as to render it more 
economical to construct and maintain, safer and more economical 





running wheel, but as soon as either of the friction gears 16 or 17 
is brought into engagement with the ring 5, the fly-wheel axis will 





drive the running wheel with a corresponding F agers d or leas 

. The starting of the motors is effected by the rotation of a 
crank handle 22. The outer circumference of the ring 5 is arranged 
for the reception of a band brake in the usual manner, whereby it 
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is rendered possible, after throwing the friction gears out of 
engagement, to bring the running wheel at once to a standstill, 
notwithstanding the continued motion of the motors and the fly- 
wheel.— October 11th, 1905, 


ORDNANCE. 


25,201. November 19th, 1904.—IMPROVEMENTS IN GUN MounrT- 
nas, Sir W. G. Armstrong, Whitworth and Co., Limited, and 
Albert G. Hadcock, late R.A., Elswick Works, Newcastle-on- 
Tyne. 

The object of this invention is the provision cf mechanism for 
automatically changing the elevation of the gun as it recoils, also 
auxiliary elevating gear for quickly raising the breech of the gun 
by band from a high-angle fire position to a borizonta] position for 
loading and for quickly returning the gun to the same high-angle 
fire position after loading. When a field gun or howitzer is fired 
at high angles of elevation, and is permitted to have a compara- 
tively long axial recoil in the frame or cradle, it is found that the 
breech end of the gun comes in contact with the ground before the 
full le of the recoil has been obtained, and the recoil must be 
either shortened for high-angle fire or the gun must be raised to 
an inconvenient height to allow the gun to clear the ground. In 
this invention the gun or howitzer and the cradle are balanced on 
trunnions, with the gun below and the cradle above ; the position 
of the trunnion is, therefore, considerably above the axis of the 
un. The resultant pull which the gun exerts on the cradle 
uring recoil acts practically in the axis cf the gun, and this pull, 
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Fig.l. 





when the elevating gear is disconnected, produces a rotary move- 
ment of the gun and cradle round the trunnions and reduces the 
angle of elevation from that at which the gun was fired, so that by 
the time the gun is at full recoil its elevation has been reduced to 
such an extent that the breech no longer strikes the ground. 
There are nine figures. Fig. 1 is a side elevation of the gun 
mounting. The elevating gear consists of two elevating arms a 
pivoted to the trunnions J, one on each side of the cradle c. Each 
elevating arm a is connected to an elevating screw d, and these 
screws are actuated by an elevating hand wheel—not shown—on 
the left side of the mounting, and give elevation by means of nuts 
e on the screws to the elevating armsa. These arms are con- 
nected to the cradle by means of the auxiliary elevating gear, and 
so transmit the movement of the elevating hand whee) to the gun 
and cradle. The auxiliary elevating gear is on each side of the 
cradle c. Each side consists of two links f and g of different 
lengths hinged together, the end of the longer link f being hinged 
at f1 to the elevating arms and the shorter one at g to the cradle 
c. When the gun is fired it strikes the tappet lever 9? formed on 
the short link g on the right-hand side of the gun. This causes 
the short link g to open —— to the longer one ; the distance 
between the ends of the two links therefore becomes greater, and 
as one end is fixed to the elevating arm and does not move, the 
other end commences to lift the cradle and gun breech. The 
rotary movement, due to the pull of recoil, then begins to take 

lace, and so the breech is — raised during recoil. The 
ink g is also provided with a hand lever g° fitted with a spring 
catch, which engages a ratchet-toothed sector /? forming part of 
the longer link f The opening of the two links causes the spring 
catch to run over the ratchet teeth of the sector, and then prevents 
the two links from coming together again, thus preventing the gun 








from — back to the high-angle elevation, and also locking the 
gun in the loading position.— October 11th, 1905. 
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26,377. December 3rd, 1904.—IMPROVEMENTS RELATING TO 
APPARATUS FOR WORKING ORDNANCE, Lieutenant Arthur T. 
Dawson, R.N., 32, Victoria-street, Westminster, and James 
Horne, of Messrs. Vickers, Sons and Maxim, Limited, Barrow- 
in-Furness, 

This invention relates particularly to the means for controlling 
the running out of guns of large calibre after firing by ensuring a 
constant displacement of liquid in the brake apparatus, and there- 
by rendering its action positive. The object is the controlling and 
retarding the gun and bringing it to a smooth or gentle stoppage 
as it completes its running out. In combination with the recoil 
cylinder or cylinders of the mountingis a second cylinderand piston 
for retarding the running out of thegun, the retarding cylinder having 
@ passage or passages communicating with the recoil cylinder at 
the outer end. The piston rods of both cylinders are so propor- 
tioned that during the recoil of the gun there is a constant dis- 
placement of the liquid from the rear to the forward ends of the 
pistons, so that there will be a body of liquid imprisoned in front 
of the piston of the retarding cylinder, which can be permitted to 
escape gradually through a suitable valve controlled passage 
during the running out of the gun. There are three fiugers. 
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Fig.l. 


Fig. 1 is a sectional elevation showing the gun mounting provided 
with the recoil and retarding cylinders. A is the gun and B the 
cradle. C is the recoil cylinder, C! its piston, and C its piston- 
rod. D isthe retarding cylinder, D! its piston, and D? its piston- 
rod. Eis the passage through which the cylinders C and D com- 
municate at their outer end, and there is a valve controlled 
passage situated near the front end of the cylinders. When the 
gun recoils, the liquid at the rear of the retarding piston D! is 
forced into the recoi! cylinder C through the passage E, and passes 
through the recoil key aperture of the piston C! to the front end 
of the recoil cylinder, together with the liquid contained therein ; 
a portion of the liquid is at the same time forced through a passage 
to fill the annular space left in the retarding cylinder D by the 
recoil of the retarding piston and piston-rod. The liquid forced 
through the passage lifts a ball valve which permits the liquid to 
flow into and fill the space left by the retreating piston D! of the 
re‘arding cylinder, and does not permit it to escape again. A 
further small channel is provided and fitted with a tapered pin, by 
which the imprisoned liquid is permitted to return to the recoil 
cylinder C at a regulated speed. On the run-out of the gun after 
recoil the valve is closed automatically, and the liquid imprisoned 
in front of the retarding piston flows through the passages and 
past the tapered adjustable device or valve to the opposite side of 
the piston, the speed at which this flow can take place regulating 
the speed of the outward movement of the gun during its return 
to the firing position.— October 11th, 1905, 


CENTRIFUGAL FANS. 


21,891. October 11th, 1904.—IMPROVEMENTS IN CENTRIFUGAL 
Fans or Powps.—Samuel C. Davidson, Sirocco Engineering 
Work:, Belfast. 

This invention aims to improve the efficiency of rotary fans, 
especially those in which the fluid operated on enters the centre 
of same axially and is discharged circumferentially against a 
material degree of back pressure or suction resistance, and it 
relates more especially to the multi-bladed drum form of centri- 
fugal fan. There are ten figures, Fig. 2 is a diagrammatic 





section illustrating some of Mr, Davidson’s discoveries in this 
branch of engineering; and Fig. 3 shows the new form of fan 
easing resulting therefrom. The form of casing illustrated in 
Fig. 2 preferably follows the outline of the fan wheel from a point 
indicated approximately at f, and for a suitable distance to a 
point indicated at f1. Preferably also the casing provides a taper- 
ing space g to facilitate the inflow of the current cc to the interior 
of the drum. The return current cc traverses a path which is 
approximately indicated by the arrows, and its inner margin by 
the line d. This marginal line intersects the outline of a con- 
centric inlet eye ‘‘C,” which is of smaller diameter than the circle 
in which the inner edges of the fan wheel blades revolve, but as 
its circumference does not extend so far inwardly as the inner 
margin of the regurgitated current there consequently exists a 
tendency for a portion of the return current to spill out through 
the intersected are of the concentric eye, unless the eye be 
sufficiently reduced in diameter to prevent same, but in such case 
the area for inflow of fluid through same to the centre of the fan 
whee! would be so much diminished as to materially reduce the 
volumetric capacity of the fan, and such construction would there- 
fore involve practical disadvantages. As in Fig. 3, instead of 
making the eye or inlet opening concentric with the axis of rota- 
tion, it is made excentric thereto, or is formed of such shape that 
the boundary of the inlet area extends more to one side of the 
circle of the fan blades than the other. The excentric position of 
the eye is more nearly central to or concentric with the outline of 
the casing than formerly. The eye is also of non-circular shape, 
conforming it on its side adjacent to the internal current or stream 
ecto form taken by such stream ; and on the opposite side of the 
fan wheel, where the suctional inflow exists more strongly, the eye 





is carried outward, preferably to an outline corresponding more or 
less closely with the path of the fan blades. Thus, the eye 
assumes a shape roughly approximating to an ellipse somewhat 
flattened on its side nearest the return or internal current. On 
one side hk k the return of the regurgitated fluid is so confined 
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Fig.3. 


laterally that no loss by the spilling out of the fluid through the 
eye is incurred. On the side iii of the eye the radius or outer 
margin of the eye is extended so as to coincide with the path of 
the inner edges of the blades. A is the fan wheel and B the 
casing, bis the outlet.— October 11th, 1905, 


MISCELLANEOUS. 


26,202. December 2nd, 1904.—A NEw oR IMPROVED COMBINED 
Motor PROPELLER AND CO-ACTING PARTS, ADAPTED FOR USE 
WITH Boats, BARGES, AND THE LIKE, Gabriel Trouche, 4, Place 
del’ Eglise, Puteaux, France. 

This invention relates to improved means for immediately con- 
verting into motor boats ordinary boats, wherries, and punts, 
There are four figures. Fig. 2 shows a motor applied to the stern 
of a boat. The motor a is preferably of a class used for motor 
cycles and like motor vehicles, and may have one or more cylin- 
ders working with any suitable fuel. The accessories of the motor, 
such as the fuel receptacle, the electric accumulator, the ignition 
coil, reversing gear d of known constructions, may be formed in 
one with the motor, or be situated at any convenient part of the 
boat, and suitably connected to the motor. The levers for con- 
trolling the motor, the propeller—if the latter is reversible—and 
the starting mechanism or gear, are connected to and form part 
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of the whole arrangement, and are within reach of the man 
at the helm. The controlling lever / can be connected at any 
point tothe motor. A clutch or coupling is provided for con- 
necting the motor to the — shaft, at the same time allowing 
a certain amount of play. The propeller shaft passes through a 
protecting tube p being py re and guided in its rotary move- 
ments by suitably-arranged bearings. These bearings are fixed to 
an enclosing or protecting tube, and that bearing adjacent to the 
propeller serves as a thrust block for the latter. The protecting 
tube, which is rigidly connected to the motor, carries at its free 
end a cage 7, in which the propeller is situated. The support for 
connecting the whole arrangement described to the boats com- 
prises a bifurcated arm c, on the two branches of which the motor 
and co-acting = are supported, so as to oscillate in a manner 
similarly toa balance beam. By this means the whole apparatus 
can be moved in any direction, and immediately removed when 
desired. When the motor is running the apparatus can be con- 
trolled by hand by the controlling lever /, like the helm or tiller of 
a rudder, The speed of the boat may be varied by immersing the 
propeller more or less into the water, and the steering effected by 
moving the apparatus to one side or the other. r represents the 
water line.— October 11th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette, 


800,818. Dust ARRESTER FOR PNEUMATIC DRILLS AND REAMERS, 
L. M. Parrett, Butte, Mont.—Filed June 19th, 1905, 

This invention is best described by the single claim, which runs 
thus :—A dust arrester for pneumatic drills and reamers, compris- 
ing a flexible, substantially tubular body portion having an opening 
at one end to receive the outer end of the drill, an opening at the 


1800, 818. 





opposite erd to clear the drill bit, an annu'ar packing at the last- 
mentioned end, a coiled spring in the body, bearing against. the 
ends and serving to prevent the flexible body from collapsing and 
also serving to cushion the drill or reamer, and a discharge tube 





leading from one side of the said tubular body. 


=— 
a Benyer Enaing, L. Creux, Paris, France.x—Filed June 
Sth, ‘ 

This invention is interesting because of the curious mechani, 
movement employed by the inventor. Two spirals ese wedete 
move in such a way that enlargement of volume takes place, with 
the cusvenpending prema of work by the steam. The invention 
is best described by the first and last of the four claims. The first 
is for a rotary engine comprising two parallel plates, two spiral 
bands located between the plates and engaged the one in the other, 


and guiding means to cause one of the bands to make a circular 
movement of translation with respect.to the other band. The last 
is for a rotary engine comprising a bent shaft having two opposite 
cranks, two parallel plates loosely mounted on the said cranks, a 
frame loosely mounted on the shaft, cranks to connect the plates 
with the frame in causing the same to make a circular movement 
of translation with respect to the said frame, spiral bands integral 
with the raid plates and engaged the one in the other, and means 
to render motionless at will either the said shaft or the said frame, 


801,204. METHOD OF AND APPARATUS FOR TREATING Coal, Ongs, 
AND OTHER MINERALS FOR DRAINING THEM OF Water, F, 
Baum, Herne, Germany.—Filed February 2rd, 1904. 

This patent is best described by the first of five claims, which 
runs as follows:—Charging the washed coal into the draining 
buckets of a transporting belt by causing it to descend through a 
quiescent body of water in which the buckets are immersed at one 


int of their travel, whereby the coal is deposited loosely in the 

uckets so as to facilitate subsequent drainage, the washing water 
accompanying the coal being at the same time clarified in the 
water = the settlement of the sludge, the deposited sludge being 
conveyed from the body of water into the buckets after these have 
received their charge of coal while the clarified water is conveyed 
back to the washing apparatus. 


801,211. Om Separator, W. Biitzow, Disseldorf, Germany.—Filed 
December 11th, 1903. 
Troughs are set alternately. The steam passing among these 
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troughs deposits the suspended oil in them, which drains away 
through a delivery cock. There is only one claim. 


801,222. Jormnt-rormer, R. M. Corcoran, Oleveland, Ohio.—Filed 
May \st, 1905. . 
Intended to enable unskilled labour to make plumbers’ “‘ wiped 


joints,” A two-piece mould 
through which to pour the melted solder, can be rotated round the. 
joint when the metal is plastic. There are five claims, 


poaviied with a handle, and funne. 
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BALANCING OF MULTI-CYLINDER 
PETROL ENGINES. 
(From a Correspondent.) 

Iy the most recent experience with high-speed petrol 
engines, applied to the purposes of marine propulsion, 
the importance of ensuring the minimum of vibration, 
due to the running of the engines, has been generally 
recognised. One of the most notable features in the 
motor boat races at Monaco, April, 1905, was the liability 
to breakdown, in the majority of cases, through want of 
rigidity in the frame of the vessel, which, though capable 
of carrying the high-powered engine with safety, was not 
designed to withstand the vibration set up at the high 
speed of revolution. Trustworthiness in every detail of con- 
struction is one of the most important properties which 
a jarine motor should possess, and anything which leads 
to its attainment of fundamental importance. In 
ordinary experience breakdowns frequently occur, the 
cause of which can be traced to the vibration set up 
by the unbalanced forces of the engine. A steady- 
running balanced engine is therefore essential for purposes 
of marine propulsion. The object of this investigation is 
to inquire into the conditions which give rise to vibra- 
tion, and the possibility of considerably reducing it by 
arranging the mechanism of petrol engines in such a 
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ynanner as to ensure complete balancing of the inertia 
forces. 

In the case of four-cylinder triple-expansion steam 
engines, designed and constructed on the Yarrow-Schlick 
and Tweedy system for marine purposes, the primary 
inertia forces are balanced, but the secondary inertia 
forces remain unbalanced. It is well known that the 
relative importance of unbalanced seeondary forces, which 
are due to the influence of the connecting-red, depends on 
the rate of revolution of the engine, and varies as the 
square of the speed, for a particular engine. They do 
not have any appreciable effect at low speeds, but at the 
high speeds of revolution common to petrol engines, the 
magnitude of the secondary forces are sufficiently great 
largely to influence the balancing of the engines. 

In order to make this important fact quite clear, it will 
be of interest to obtain some idea of the magnitude of the 
unbalanced secondary force in an actual standard type of 


engine. Diagram 1 shows the arrangement of the crank 
shaft generally adopted in the case of four-cylinder 
engines. 
If W = weight of the reciprocating parts of each 
cylinder, 
N revolutions per minute, 
1 = length of connecting-rod, 


= length of crank, 
the inertia force for each reciprocating system, with the 
crank on the top centre, 

3 r 

) r (1 a ’): 


em, ( ™N 
g 60 
and with the crank on the bottom centre, 
W. 2" =) r 
es ae =| i) oe) 
g ( wo) (1-7) 


Hence when the four cranks are on the dead centres, the 
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total unbalanced force is obtained by 
expressions. Its magnitude is equal to 


4W ( aay r 


adding these 


g 60 E. 
In a 50 horse-power engine, where 
WV = 201b. 
ry = Sin. 
¢ ==. 12in, 
N = 1200 


the total unbalanced force = 2500 Ib., or about one ton. 
It is evident that such an unbalanced force alternating 
in magnitude from zero to 2500 Jb. at the rate of 2400 
times per minute, is a fruitful source of vibration in the 
hull and frames to which the engine is attached. In 
order to ensure the minimum vibration, it is necessary 
that the engine should be balanced for secondary as well 
as primary effects. The problem is much simplified in 
the case of multi-cylinder motor engines by the fact that 
all the cylinders and reciprocating masses are identical in 
size, and, not being complicated by reciprocating valve 
gears, are readily adaptable to a symmetrical arrangement. 
The analytical investigation into the conditions for the 
primary and secondary balancing of engines was given by 
Professor Dalby in a paper read before the Institution of 
Naval Architects. (Vol. xliii., 1901, “Transactions.”) It 
was then shown that the fulfilment of these conditions 





* “The Steam Engine,” Perry. Art. 887, pages 539-543. 





depends upon the possibility of arranging the angles of 
the cranks, the weights of the reciprocating parts, and the 
spacing of the cylinders to satisfy eight fundamental 
equations, which may be stated more simply as follows :— 





(= W, cos 4, =0 (1) 

= W, sin 4, =0 (2) 
=W,a,cos@ =0 (8) 

‘ 2W,a,sin® =0 (4) 
= W, cos 2 4 = 0 (5) 

= W, sin 2 4, =0 (6) 

= W, a; cos 2 6, = 0 (7) 

(8) 


= W, a, sin 2 4, = 0 


Where 6, 6, &c., represents the angles between the respec 
tive cranks and the line of stroke, reckoned in one 
direction. 

Wi, W2, &c., represents the weights of the reciprocating 
masses. 

4, a, &e., denote the distances of the centre lines 
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of the respective cylinders from the reference plane, and 
= W, cos 6, represents the summation series, 

W, cos 8; + W, cos 6 + Ws; cos 95, &e. 
Equations (1)—(4) express the conditions for balancing 
primary forces and couples, and cquations (5)—(8) the 
conditions for balancing secondary forces and couples. 

Three-cylinder engines. —The solution of the case of the 
three-cylinder engine is given in Professor Dalby’s paper, 
and it is there shown that for complete balancing the 
cylinders must all be coincident, the reciprocating masses 
equal, and the cranks mutually at 120 deg., an arrangement 
impossible torealisein practice. With the cylinders spaced 
an equal distance apart, as is usually the case, the engine is 
only balanced for primary and secondary forces, and both 
primary and secondary couple errors, tending to turn the 
engine bodily, will be introduced. The solution has some 
bearing on the balancing of five and six-cylinder engines, 
and will be referred to later. 

Four-cylinder engines.—The magnitude of the un- 
balanced secondary forces in the usual arrangement of 
these engines has already been investigated. Although, 
from theoretical considerations, it is impossible to arrange 
the mechanism to fulfil the conditions of complete 
balance, in practice it is possible to have a four-cylinder 
engine balanced for primary and secondary forces, and 
for primary couples. This can be effected by a re-arrange- 
ment of the crank angles, and other modifications of 
minor importance. In order to facilitate the setting out 
and machining of the cam and crank shafts, it is desirable 
that the angles between the cranks shall be as simple 
and as large as possible, and it follows that the choice of 
these angles must be the basis from which the design is 
to be developed. The spacing of the cylinders and the 
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ratios of the reciprocating masses are of minor import- 
ance. Assuming a symmetrical arrangement, so that the 
line of stroke bisects the angles between opposite pairs of 
cranks, as in Diagram 2, and let W, = W, and the 
angle @¢; be a given magnitude. Then the first three 
equations of group A become— 


2 W, cos ¢, +(W.+ W;) cose =O... (9) 
(W. — Ws) sin®@ = 0 (10) 
W. (a2 + a3) cose, = 0 ... (11) 
from which 
W, = W; 
a = — ay 


The first six equations of group A now become— 


W, cos 6, + W, cos @, a vex. ces GD) 
W, aq sin 0; + Waa, sin@ = 0 (13) 
W, cos2 6, + W, cos 2 ¢, eh mag) S| 
from which 
cos 6, cos @, = — : (15) 
* = ee (16) 
a, tan 0, 
W, = fe 
Vv, = 2 cos? é; (17) 








The conditions expressed: in these three equations are 
all that require to be satisfied in order that four-cylinder 
engines may be balanced for both primary and secondary 
forces. 

They may be stated thus :— 

(1) The pairs of cranks 1,4 and 2, 3, must be arranged 
symmetrically about the axial plane containing the lines 
of stroke. 

(2) The ratio of the equal outside reciprocating masses 


to the equal inside masses must be Led = 2 cos? 6. 
1 

(3) The angles between the cranks must satisfy the 
1 
2 

(4) The spacing of the cylinders must be so arranged 
that the ratio of the pitch of the outside cylinders to the 
inside, must be “! = — tan 6 

ay tan 9, 

They are also expressed graphically in Diagram 8, with 
the values of @, as absciss#, so that the exact combination 
of conditions, for avy value of the angle 9; can be readily 
ascertained. 


relation cos @,cos 9, = — 


Position oF Cerract 
PIECES, HIGK-TENSION 
DISTRIBUTOR FOR 
+ CYLINDER BALANCES 
ENGINE = 


N| 





Fig. 5 


Although other combinations can be chosen, it appears 
that the simplest arrangement is obtained when 


@, = 30 

6, = 125° 

@ _ tan 55° _ 9.474 
az tan 30° 5 
W, i 3 
= = 2 cos? 80° = 
W, 2 


Diagram 4 shows the outline arrangement of the 
cylinders, and the angles between the cranks for a four- 
cylinder engine designed on these principles. The weights 
of the reciprocating masses include the weight of the 
piston, crosshead pin, and two-thirds the weight of the 
connecting-rod. 

The actual construction of such an engine does not 
present any great difficulty.. The inside cylinder recipro- 
cating masses can be made heavier than the outside 
cylinder masses in the ratio 3 : 2 by using solid connect- 
ing rods and adjusting the weight of metal in the piston 
casting. The order of firing will be cylinders No. 1, 2, 
4, 3, and the angles between the contact pieces in the 
high-tension distributor, which are half the angles 
between the cranks of successive firing cylinders, are 
shown in Diagram 5. 

It is interesting to notice from Diagram 3 that the 
arrangement of the four-cylinder engine, with the cranks 
at right angles and the reciprocating masses all equal, 
cannot satisfy the conditions of complete balance unless 
the ratio = = 1—i.c., cylinders Nos. 1 and 2—must 
coincide. 

In order that the crank shaft may be balanced, the 
ratio of the masses of the cranks and bottom ends of 





a, — a—« 





Fig. 6 


connecting-rods must be the same as the ratios of their 
corresponding reciprocating masses. 

Five and six-cylinder engines.—The solution of the 
eight fundamental equations A, in the case of five and 
six-cylinder engines, by the algebraical method is some- 
what tedious. 

It may much more easily be anticipated, from what 
we know already in regard to three-cylinder engines. 
When considering this case it was stated that three 
crank systems, with the cranks mutually at 120 deg. 
apart, and revolving in the same plane, form a perfectly 
balanced system. Now suppose this plane to be the 
reference plane, and consider each single crank system 
in it, to be split up into two exactly similar crank systems 
symmetrically about the reference plane. Further, sup- 
pose the reciprocating mass of each constituent system 
to be half the reciprocating mass of the original crank 
in the reference plane, but all the other properties of the 
respective cranks to be the same. See Diagram 6. It 
is evident that in such a transformation the conditions of 
equilibrium are unaltered, as each pair of cranks can be 
exactly replaced by the equivalent crank in the reference 
plane. Hence the conditions for the complete balancing 
of a six-cylinder engine are :— 

Q) The masses of the reciprocating parts must all be 
equal, 

(2) The cylinders must be spaced symmetrically about 
a central reference plane. 

(8) Corresponding pairs of cranks must be at an angle 
of 120 deg. with each other. 

The arrangement is shown in Diagram 6. It is 
important to notice that the cranks do not follow one 
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another round in a continuous sequence, but cranks 4, 5, 
and 6, are in the reverse order to cranks 1, 2, and 3. 

In the case of the five-cylinder engine, only two of the 
original cranks in the reference plane undergo the re- 
arrangement referred to above, the central crank remain- 
ing unaltered, 7.e., having, under the new conditions, twice 
the mass of the remaining four crank systems. This is 
shown in Diagram 7. 

Eight-cylinder engine.—An eight-cylinder engine can 
be made to satisfy completely the conditions for primary 
and secondary balancing, by arranging the first four 
cranks as in the case of a four-cylinder engine, as already 
described, and the last four cranks in the same way, but 
in the reverse order. In this way the small unbalanced 
secondary turning couple produced by the first four 
cylinders may be balanced at every moment by the similar 
opposite couple produced by the last four cranks. 
Although this is not a common type of engine, it has 
already been adopted in one or two cases, and it is certain 
to become more common as the demand for engines of 
greater power increases. 

It appears, therefore, that the conditions for complete 
balancing can only be fulfilled in practice by engines 
having five, six, and eightcylinders. In the case of four- 
cylinder engines, which are the most common type of 
marine motor, it is possible to design a practical engine 
which shall be balanced for primary and secondary forces, 
and primary couples, with a very small secondary couple 
error which may be neglected. 

The most important features of the design of a four- 
cylinder petrol engine on these principles have been given, 


—— o! 


ree 


1a 


7 


pp 8, 
| WW M=M, | 
\5 W3=2 W, my Ws 


c Pi; 


Refere 


AR Ement oF aS CrunpeR commverecy BALANCE: 


Fig. 7 


and such an engine has the further advantage that no 
two cranks are on the dead centres at the same moment. 
It is well known that in order to obtain the most efficient 
results from petrol-driven high-speed engines, it is neces- 
sary to explode the mixture before the completion of the 
compression stroke, so that the explosion pressure may 
provide an effective cushion for the unbalanced inertia 
forces.* This operation is known as “advancing the 
spark,” the degree of advance increasing with the speed. 
If the engine is completely balanced it is unnecessary to 
advance the firing point to the same extent, and the full 
power of the explosion can be developed on the firin 
stroke of the piston, thus increasing the efficiency of the 
engine. 

This article has some bearing upon the development 
of the multi-cylinder high-speed gas engine of the 
marine type, which of recent years has been used for 
electric lighting and power stations. Freedom from 
vibration, together with a high speed of revolution, have 
long been recognised as essential qualities in such 
cases. 

_ In conclusion, it may be stated that the multiplica- 
tion of the cylinders constituting the motor engine has 
none of the disadvantages that exist in the same practice 
with the steam engine, and there are many indications 
that the marine motors of large power in the future 
will consist of not less than six cylinders. 
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The Irrigation Works of India. By Rosert BusBTON 
Buckuey, C.8.I. London: E. and F. N. Spon, Limited. 
TuE second edition of this book, which has recently been 
issued, is specially opportune now that the recommenda- 
tions of Sir Colin Scott Moncrieff’s Indian Irrigation 
Commission are being considered, and will be welcome to 
all who take an interest in irrigation and ‘to hydraulic 
engineers generally. The first edition, published in 1893, 
met with a warm reception, and has since been the 
standard work on the subject. The present edition is 
brought completely up to date, and contains so much 
new matter that a great portion has been rewritten; it is 
furnished with excellent coloured maps of the canal 
systems in different provinces, several additional plates 
and numerous photographs of selected works. The letter- 
press is good, and the new form an improvement on that 
of the first edition. The volume contains a comprehen- 
sive description of the irrigation works of India, written 
in a very lucid style, and Mr. Buckley is to be congratu- 
lated on his book. The high office which he held in the 
Public Works Department of India, and his reputation 
and experience as an irrigation engineer, render him par- 

ticularly competent to deal with the subject. 

In the first chapter is given a general description of 
the conditions under which irrigation is necessary, and 
the methods by which it is carried on; the primitive, 
but effective devices used in the East for raising water 
from wells, rivers, and ponds; the storage of water in 
tanks, some of which are ancient works of great 
boldness planned and executed by native engineers. 
Next a description of inundation’ canals, which depend 
on the annual rise of the rivers from which they derive 
their supply; and then of perennial canals, fed from 
rivers in which permanent or tempo dams are built 
to render the canals independent of the natural level 
of the water in the rivers, and usually also independent 
of the season, especially in the snow-fed rivers of 
Northern India, where the supply of water has hitherto 
been in most places equal to the requirements. It is 


* Sce page 424, “Proc. Inst. C.E.,” vol. clix. 








explained that with the increasing demand for water 
where there is no reserve of snow to maintain the 
perennial supply, the question of storage reservoirs 
on a large scale has become very important, and 
the possibility of constructing such works has lately 
been much discussed. The author shows the limitation 
of projects of the kind. From a productive point of view 
the cost is often financially prohibitive, and if expense 
were no object there are physical difficulties in the way ; 
thus, in certain circumstances the deposit of the silt with 
which the water is highly charged during the only period 
a supply for storage is available would in a measurable 
time render the reservoirs useless. But, as will be seen 
later on in our remarks on Chap. V., the silt difficulty 
may not be so great in practice as is represented. The 
Indian Irrigation Commission of 1901-3 have recom- 
mended several large storage projects in Bombay and 
Madras as famine protective works, although their cost 
will involve interest charges two or three times as much 
as the revenue to be derived from the water stored, the 
indirect advantage of the prevention of famine, with its 
concomitant evils and great expenses, being considered 
worth the interest charges involved. 

Reference is made to the desirability of extending irri- 
gation from snow-fed rivers in tracts exposed to famine, 
and to the scheme for three large new canals recently 
sanctioned in the Punjab, at a cost of £5,300,000. From 
an engineering point of view the most interesting part of 
this scheme is the proposed great masonry syphon, 
1400ft. long, under the Ravi River, to pass a volume of 
6500 cubic feet per second. The foundations of this 
syphon being about 27ft. below spring water level, the 
work will probably be the most difficult one of the kind 
ever carried out. 

In Chapter II. are described salient points in the 
design and working of inundation canals in the Punjab 
and Sind, also of those in Egypt ; and on page 27 is given 
an interesting diagram comparing the annual and 
monthly rise and fall of the Indus and the Nile, showing 
the relative levels of the water when the inundation 
canals are opened. 

Chapter III. deals in an exhaustive manner with the 
very important subject of silt. No subject causes the 
irrigation engineer more anxiety than the deposit of silt 
in the head reaches of canals fed from rivers durin 
flood season. The author tells practically all that is 
known on the subject, and clearly describes the measures 
that have under varying conditions been found most suc- 
cessful in the prevention of such deposit and in removal 
when it occurs. {t is shown that in canals where the 
surface slope is small, contracting the width and increas- 
ing the depth by means of groynes as on the Ibrahamia 
and Bahera Canals in Egypt, and, we may add, the Lower 
Ganges Canal in India, the silt difficulty which once 
threatened the existence of two of these canals has been 
practically overcome, the principle of action being that 


8 increasing the hydraulic mean depth is as effective in 


accelerating velocity in a channel as is increasing the 
surface slope in the same proportion. 

The special measures instituted for regulating the 
inflow of flood water to the Sirhind and Sone Canals, the 
system of analysing the quality of silt in river water 
introduced in the Punjab, and the glass gauges used as a 
ready means of ascertaining when the head gates of a 
canal should be temporarily closed when the river is in 
flood, are good instances of the practical application of 
scientific principles. 

In the first pages of Chapter IV. is discussed the 
subject of flood discharges from catchment areas in India 
and the different formule in use are given, also figures of 
recorded discharges from known catchments in different 
localities and geological formations. The case is given of 
an unprecedented flood in the Kali Nadi, which destroyed 
the original Nadrai aqueduct on the Lower Ganges Canal. 
The work was designed on the basis of the then highest 
recorded flood of 23,000 cubic feet per second, while the 
actual flood which destroyed the aqueduct in July, 1885, 
rose 20ft. higher, and gave a discharge estimated at 
130,000 cubic feet per second. 

In the second part of the chapter the subject of loss of 
water by evaporation and absorption in reservoirs and 
irrigation channels is fully discussed. The loss under 
these heads in reservoirs and still water canals is more 
generally known and appreciated than the similar loss in 
running irrigation canals. To the irrigation engineer in 
India the latter is a burning question, and much of the 
best thought of the ablest men has been devoted to the 
study of the most effective means of reducing the loss, 
which in unfavourable conditions may amount to 70 per 
cent. of water entering the head of a canal system. 

Considerable loss of water by evaporation in a country 
like India is inevitable, but this part of the loss is usually 
small compared with that by absorption in the main 
canal, the distributory channels, and the ramification of 
small watercourses through which the water passes 
before reaching the fields to be irrigated. A further 
reference is made to the subject in Chapter XV. on the 
duty of water. 

Chapter V., on storage works, reservoirs, and tanks, is 
one of the most interesting in the book. After the recent 
discussion in professional journals on the stability of 
masonry dams, it is refreshing to read the author’s de- 
scription of dams constructed, in course of construction, 
and projected by Indian engineers. Cross sections of 
five of these works are given on page 76. The Mariknave 
dam, in Mysore, now approaching completion, is 162ft. 
high : its longitudinal section is given on page 80, and a 
detailed cross section on page 81. The longitudinal and 
cross section of the famous Periyar dam, 150ft. high, are 
given on pages 75 and 76. 

A project for a dam 250ft. high in Bombay is said by 
the author to be under discussion. The Bhatgarh dam, 
in Bombay, 127ft. high, completed over twelve years ago, 
is interesting in many ways, but principally as resembling 
the Assuan dam, in being provided with a number of 
sluice gates working under a great head of pressure, and 
kept open during the early part of the flood season to 





prevent in a measure the deposit of silt in the reservoir, 
It is not clear to us how these sluices, having in all an 
area of only 480 square feet, can have more than a very 
partial effect in preventing deposit of silt in the reser. 
voir. Thus, with the head of 4ft. to 15ft. said to obtain 
when the gates are keptopen, the velocity through the 
sluices would be about from 10ft. to 20ft. per second 
and the discharge, in round numbers, say, 5000 re 
10,000 cubic feet per second. The corresponding sec. 
tional area of the channel of approach through which 
this volume would flow is about 20,000 square feet, so 
the mean velocity of approach would be 0°25ft. to 0: 5ft. 
per second, or one-third of a mile per hour, too small 
a velocity to carry any but the finest silt. Towards tire 
centre the velocity might be twice as great, with a 
corresponding decrease at the sides. 

The dam has been in use for twelve years, and 
the average deposit of silt has been about four million 
cubic feet annually. The rainfall is given as from 
250in. in the Ghats to 40in. at the dam site. The average 
fallis probably not over 100in. Taking the mean flow 
off from the catchment area of 128 square miles as 4ft, 
in depth, the mean volume entering the reservoir 
annually would be 14,336 million cubic feet. In 1899, 
when the reservoir. did not fill, the flow-off cannot have 
been over lft. on the catchment. A deposit of four million 
of silt in, say 14,000 million cubic feet of water, is 0275 in 
1000. The total silt in the Nile water during flood season 
is 1 in 1000 by bulk, and of this 0°60 to 0°70 in 1000 can be 
trapped in land reclamation works. However, even if 
the deposit in the Bhatgarh reservoir amounted every 
year to the 5:9 millions said to have occurred in 1902, 
there is available space in the reservoir of 1360 million 
cubic feet below the sill level of the scouring sluices, 
which at the above high rate of deposit it would take 230 
years to fill; and in the meantime conditions would 
improve as the section of the spare reservoir space 
decreased. 

The design of the dry stone toe built to a slope of 3 to 
1 on the reservoir side of a high earthen embankment, 
as shown on plan facing page 96, would seem to be open 
to criticism. 

Chapter VI. deals fully with perennial canals in deltaic 
tracts, and the effect of river embankments on flood 
discharges. 

In Chapters VII. to X. the author treats very exhaust- 
ively the important subject of canal head works, discussing 
general principles of design and special measures necessary 
to suit the varying characteristics of rivers in different 
geological formations. Numerous examples are described 
and illustrated, including needful river training works 
above and below weirs. The good and bad points of 
several existing works are discussed, and the notice of 
failures and accidents has not been omitted. Under the 
diverse conditions met with in large Indian rivers there 
has been great variety of design in canal head works—in 
some cases variety of design under similar conditions, as 
in the case of works built on fine sand, where broad 
shallow foundations of loose rubble and deep foundations 
on masonry wells have been adopted with equal success, 
the design often depending on the local supply of material. 

Chapter XI. is devoted to a minute description of gates, 
of under sluices and waste weirs, and movable dams, 
supplemented by numerous illustrations. TF ouracres’ 
hydraulic brake gates on the Sone Canal are probably 
well known, but the automatic sluices on the waste weirs 
of the Bhatgarh and Lake Fife dams, Bombay, described, 
are comparatively recent designs of much interest. The 
most important gates referred to by the author are those 
80ft. broad and 9ft. deep, proposed for the weir across the 
Penner River in Madras, which are to work on Stoney’s 
rollers. The Madras Irrigation Department has taken 
the lead in the adoption of large gates of the kind in place 
of permanent raised weirs with falling gates of much less 
depth, which is an important step in the design of canal 
head works. 

Chapter XII. treats of canal head sluices, regulators, 
escapes, falls, weirs, bridges. Probably the most interest- 
ing of these subjects is that of canal falls, one which, in 
the seventies, and before then, received a great deal of 
attention on account of the frequent and serious accidents 
about that time to the falls of the Ganges Canal. In his 
classic report on that great canal, Sir Proby Cantley 
explains why, in his fall designs, he adopted the ogee 
profile for drop wall. He found that the ground shook 
with each stroke of a pile engine using an ordinary ram 
and no great drop, and reasoned that the direct continuous 
fall of an infinitely great weight of water would be very 
destructive to the masonry floor of a canal fall. It is 
strange so great an engineer should have adopted this 
erroneous line of reasoning. The true theory and practice 
of the case was, we believe, first given in an article “ On 
the Action of Falling Water,” published in 1879 in the 
Roorke Professional Papers on Indian Engineering,* and 
since then the construction of canal falls and dam floors in 
India has generally been carried out on proper principles, 
and works of the kind no longer give trouble, The sub- 
ject is one in which interest is revived by the work being 
now carried out for strengthening the damaged rock 
floor below the Assuan dam, where the same principles are 
entirely applicable. Cantley’s ogee profiles on the falls 
of the Ganges Canal have been squared, to ensure as 
far as possible an abrupt vertical drop and prevent exces- 
sive horizontal velocity, and a cross wall has been added 
below each profile to increase the depth of per into which 
the water makes its greatest descent, and at the same 
time to split the fall. We think the author is incorrect 
in saying these cross walls were swept away over and 
over again. The first one built, very hurriedly and of too 
slight a section, was washed away, but we believe all 
cross walls built of proper design are standing well, and 
are a prominent feature of the remodelled works. _ 

Chapter XIII. gives a description of cross drainage 
works, some of which are the greatest masonry structures 
of the kind in the world. The Patri and Ranipur super- 


* No, cecxxii., by Mr. J. 8. Beresford. 
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assages, by which large hill torrents of 80,000 cubic feet 
: r second are passed over the Ganges Canal and the 
Solani aqueduct, which carries the same canal, with a 
discharge of 7000 cubic feet per second across a valley 
three miles wide, including a hill torrent with a 
flood discharge of 60,000 cubic feet per second, are monu- 
ments to the genius of Sir Proby Cantley. These works 
are prototypes of similar large works constructed on other 
canals. The Nadrai aqueduct, which carries the Lower 
Ganges Canal over the Kali Nadi, is in some respects a larger 
work than the Solani aqueduct proper. There is a 
point referred to by the author in his remarks on page 237 
regarding the pressure on the base of the foundation 
wells of the Nadrai aqueduct, which is of such general in- 
terest that we make a digression to correct a wrong im- 
pression. The author cannot have seen the later papers on 
the subject in the “ Proceedings of the Government of the 
North- West Provinces, Irrigation Department.” The wells 
were really sunk to a depth of 55ft. below the average 
bed-level of the river, and rest on fine sand. It is true 
the orders of the Government of India were to design the 
wells of such a depth that, allowing for lateral friction of 
the soil, the net pressure on the base should nowhere 
exceed 2} tons on the square foot. Calculations made at 
the time showed that in the most heavily-loaded 20ft. 
wells a depth of 50ft. would fulfil the conditions imposed. 
However, when all the wells were sunk, and before the 
superstructure was commenced, it was discovered that 
in applying Rankine’s well-known formula for lateral 
earth pressure the factor - + = . was inverted, a 


mistake which entirely vitiated the original calculations. 
At this stage eight out of the 268 wells on which the 
aqueduct rests were selected for test loading. First the 
wells were cleared out down to the sharp cutting edge 
of the kerb, and then loading added to test the lateral 
frictional resistance alone. ‘ The result was that in the 
case of two 20ft. wells, designed to carry a total load of 
1800 tons each on the base, both showed signs of movement 
under a total load of 505 tons each, and by the time the 
loads had reached 912 tons the subsidence amounted to 
7‘3in. and 4°8in. respectively. The wells, after being 
hearted with concrete, were further loaded to test the 
base resistance, with the result that with the total load 
increased up to 2245 tons on each well, equal to 7°5 tons 
per square toot of base, the further subsidence was only 
0‘6in. and 1°3in. respectively. A group of four adjoining 
12ft. wells were cleared out and hearted without pre- 
liminary testing, and then loaded to the extent of 3248 
tons, or 7°2 tons per square foot of well base, the sub- 
sidence under this test being only 0-84in. These tests 
agreed well with Rankine’s theory of earth foundations 
and lateral pressure when the theory was properly applied, 
but the frictional resistance was comparatively so small, 
and the base resistance so great, that there was no hesitation 
felt in hearting the rest of the wells without further 
sinking and starting the superstructure. The aqueduct 
has stood well for sixteen years, although the net pressure 
on the base is 5 to 6 tons per square foot, instead of 
the 2} tons stipulated. 

The Thapangaing aqueduct on the Mandelay Canal, 
Burma, a work with some novel features, is described in 
this chapter. The proposed great syphon under the river 
Ravi, of which sections are given on pages 245-246, has 
been already referred to in the early part of this review. 

Navigation and works connected therewith are fully 
dealt with in Chapter XIV., and some interesting facts 
regarding subsidence of lock foundations in clay on the 
Hedgelee Canal, Bengal, and the methods adopted to 
ensure equable pressure on the base are given. 

The duty of water in irrigation is fully discussed in 
Chapter XV., and the different methods of calculating it 
explained. As in a steam engine economically worked, 
every endeavour is madeto increase the duty of coal con- 
sumed by reducing to a minimum the inevitable losses 
between the stoker’s shovel and the rim of the driving 
pulley; so, in an irrigation system, every device that 
science and experience can suggest is used to reduce 
losses between the head of the system and the field to be 
watered, 

The final eonginne deal with the alignment of canals, 
the design of channels, revenue and irrigation manage- 
ment, and, in conclusion, financial and agricultural 
results. To show the great interests involved in the 
irrigation works of India, we cannot do better than give 
the following figures taken from a recent Government 
review of irrigation in India in 1903-4.* The total area 
irrigated by 41 productive works was 13 million acres, of 
which 5,610,000 were in the Punjab, 2} million in the 
United Provinces, 2,806,000 in Madras, and 126,200 in 
Sind. The financial results for all India were that on 
the capital outlay to date of 466 million rupees, 6°97 
per cent. was earned. The total area irrigated was 
21} million acres, while the value of the crops raised 
by the the works for which capital accounts are kept is 
estimated at 418 million of rupees, or 88 per cent. of the 
capital expended on them. 

Although this review is of some length, we have only 
touched a few of the important subjects so ably discussed 
in this very interesting and instructive volume, which 
should be in the hands of every engineer connected with 
urigation in India. A careful study of the book will go 
far to remove the insularity of ideas that tends to pre- 
vail in @ service where the majority of the officers are 
obliged to remain during the greater = of their career 
in the province of the country to which originally posted. 

We cannot more fitly conclude our remarks than by 
quoting Mr, Buckley’s final paragraph :— 

The British engineers who have done much, and hope to do 
much more, to extend irrigation works in India, look with some 
pride on the fact that their works are not only remarkable from 
4 purely professional point of view, but are successful financially 
= economically, The rulers of India regard these works, perhaps 
rom a somewhat different point of view. They see in them not 
only a profitable property, a sound financial investment, but, far 


* Sovernment of India Gazette” of Au ust 26th, 1905. 








better, an active force ever potent to tie the population to their 
rulers, to render them happy in their homesteads and contented 
with their surroundings; a condition which cannot but tend to 
a advantage and security. The Swat River Canal, on the 

rders of the Pqnjab, has probably done more in ten years tostill 
the turbulence of a quarrelsome frontier tribe, than all the police 
of the province could have done in half a century. The Chenab 
Canal, which has provided new and prosperous homes for more 
than a million inhabitants, has done more to convince these 
colonists of the beneficial intentions of British rule than the Queen’s 
proclamation of 1858 and than all the resolutions of the Indian 
Government since Queen Victoria assumed the sovereignty of the 
country, 


The Mechanical Handling of Material. By GrorGE 
Freperick ZimMER, Assoc. M. Inst. C.E. London: 
Crosby Lockwood and Son. 

TBE absence of a book on the handling of materials which 
treats the subject in a complete manner has long been 
felt by engineers in this country. It is true that several 
books have been published dealing more or less with this 
branch of engineering, but we do not remember seeing 
one nearly so complete as the work now before us. It is 
not necessary to read many pages before one is assured 
that the author is thoroughly conversant with the prac- 
tical work about which he is writing, and as he has taken 
great care tomake the drawings clear and intelligible, the 
value of the work is great. The book may be said to be 
divided into four parts:—(1) Continuous handling of 
material; (2) the intermittent handling; (3) unloading 
and loading appliances; (4) miscellaneous, which includes 
subjects such as automatic weighing of material, 
coaling of railway engines, &c. After a brief intro- 
duction, in which the author gives many calculations 
to emphasise the necessity of adopting mechanical 
devices for the automatic handling of materials, he com- 
mences by describing the different forms of elevators, 
briefly stating their respective advantages, and giving 
tables of speed and capacities. In the next few chapters 
the worm, band, trough cable, continuous trough, and 
vibrating trough conveyors are dealt with. Within 
recent years the demand for pneumatic elevators has 
greatly increased, in spite of the fact that the initial cost 
is very high; and the short but instructive chapter on 
the three different pneumatic systems employed will be 
welcomed. These include the blast, the suction, and 
the combined blast and suction systems. 

In the second part of the book the author deals fully 
with the intermittent handling of material, and com- 
mences by giving examples of endless chain and rope 
haulage as used for raising or lowering colliery tubs, or 
for working narrow-gauge railways. After briefly 
describing the foregoing, some typical examples of 
modern ropeways and aérial cableways are given. 
Numerous methods of coaling vessels at sea, by specially 
constructed cableways, are also included in this section. 
The different methods are described, and several dia- 
grams illustrate the arrangements employed. Loading 
and unloading appliances are then dealt with, the 
subject being considered under two heads. The first 
embraces appliances for discharging the cargo of ships 
or barges; and the second gives an account of the 
unloading of railway trucks. The first of these is again 
sub-divided into three parts, namely, discharge by skips 
or grabs, discharge by means of elevators, and discharge 
by means of self-emptying boats and barges. 

Automatic weighing machines have also received 
attention, and the three types generally adopted, which 
comprise the hopper, continuous weighers, and inter- 
mittent weighing machines, are fully gone into. The 
chapter on the coaling of railway wagons gives the 
latest methods adopted in America, where the automatic 
system of coaling may be said to be further advanced 
than in other countries. Germany also appears to 
be making considerable progress in this line, and has 
already several of these plants installed; whereas the 
only attempt that has been made in England in this 
direction appears to be a special arrangement erected on 
the South-Eastern and Chatham Railway at Slades 
Green engine shed. The handling of coal in gasworks 
and power stations is of extreme importance, and although 
great improvements have been made within recent years, 
there is still much left to be done. The author has care- 
sully selected the latest, and probably the best, examples 
to illustrate his remarks with regard to this branch of the 
subject, and he has made it fairly complete. Floor and 
silo warehouses for automatic handling of grain and seeds 
have also received careful attention. The last chapter is 
devoted to high-level or cantilever cranes—a subject of 
increasing importance, which has lately been brought 
into greater prominence than hitherto. 

The descriptions throughout the book are clear and 
concise, and the numerous illustrations are excellent. It 
is particularly gratifying to see that a large number of 
the diagrams are practically working drawings. 


The Shipbuilding Industry: Its History, Practice, Science, 
and Finance. By Davin Pottock, M.I.N.A., M.LE.S. 
London: Methuen and Co. 1905. 

WE can without hesitation recommend this book to an 

and everyone taking an interest in the subject with which 

the author deals. It is a small octavo, printed in clear 
type, and very well illustrated by excellent “ process ” 
blocks prepared from good photographs. It is divided 
into five chapters:—I. Ancient Ships and Early Steamers; 

II. Development of the Modern Steamer; III. Ship- 

building in Up-to-date Shipyards; IV. Evolution in 

Structure and Types of Ships; V. Tonnage-producing 

Districts and Countries, The whole, with a good index, 

—ae 196 pages. 

Mr. Pollock for the most part understands thoroughly 
what he is writing about. His mistakes, such as they are, 
refer not to ships, but to engines. Thus he speaks of the 
Cunard paddle steamer Arabia, built in 1852, as 988 
horse-power, without saying that this was nominal; she 
really indicated over 3000 horse-power. She had two 
side-lever engines with cylinders 103in. diameter and 9ft. 
stroke. Her sister, the Persia, had cylinders 100in. in 





diameter, and 10ft. stroke. She made 18 revolutions per 
minute. The paddle-wheels were 40ft. in diameter. Again, 
speaking of the Scotia, he tells us that her two cylinders were 
respectively 100in. and 144in. diameter. They were both 
of the same size—100in. diameter, and 12ft. stroke. Again, 
he says that the older steamers burned 10 1b. of coal per 
indicated horse-power per hour. But at quite an early 
period Seaward had get the consumption down to 6 lb. 
Other small corrections of this kind will be mentally 
made by Toe ENGINEER readers. 

The condensed history of Atlantic rivalry is quite well 
written, and, so far as we can see, accurate. Probably 
the best part of the book is that devoted to modern shipyard 
work, Years ago the late Sir Edward Harland drew our 
attention to the fact that the biggest skin plates in the 
Persia were 8ft. long and 2ft. wide, whereas the plates of 
the Teutonic are 24ft. long by 4ft. wide. But even this 
is dwarfed by the later successes of the rolling mill. For 
example, Messrs. Furness, Withy and Co., West Hartle- 
pool, used previous to 1892 plates 32ft.long. They were in 
that year supplied by the Consett Iron and Steel Company 
with plates 64ft. long by 4ft. 3in. wide, which were 
worked into the hulls of large steamers. Since then the 
firm has used plates 67ft. by 5ft. 6in., weighing nearly 
6 tons each, in the middle body of ships. As, moreover, 
plates 72ft. long by 6ft. 2in. broad have been rolled for 
hull plates, and 50ft. by 11ft. 2in. for boiler plates, it is 
clear that the limit has not yet been reached. The 
question, indeed, is not the possibility of getting big 
plates, but their economy. They cost more per ton than 
smaller plates ; but, as Mr. Pollock points out, only one 
butt joint being needed instead of several in a length of, 
say, 120ft. means a considerable reduction in riveting 
and in the total weight of a hull. : 

As we have already said, our author understands his 
subject; but he does more than this, for he evidently has 
known where and how to obtain more information than 
one man can hope to possess. The result is that his book 
may be used as a work of reference on a great many 
commercial questions. The style is good, and Mr. 
Pollock has succeeded where many would have failed in 
writing a book which is in no sense dry. 





SHORT NOTICE. 


Work: The Illustrated Weekly Journal cf Handicrafts. 
Vol. xxix. By Paul N. Hasluck. London: Cassell and 
Company, Limited. Price 4s. 6d. half-yearly—We have 
received the half-yearly volume «f Work, which contains 
many descriptions of how to make numerous useful 
articles. Among the special articles we may mention ‘‘ The 
Building and Fitting up of an Engineer’s Workshop ;” ‘‘ Pipe 
Threads and Pipe Failures ;’’ ‘‘ Construction of Motor Car 
Radiators ;’’ and ‘‘ How to Use a Printing Outfit.”’ The 
book is profusely illustrated, including six two-page coloured 
illustrations. 
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Les Torpilles et les Mines Scus-marines. By H. Noalhat. 
Paris: Berger-Levrault et Cie., 5, Rue des Beaux-Art. 

Elektromagnetische Theorie der Strahlung—By Dr. M. 
Abraham. Leipzig: Druck und Verlag von B. G. Teubner. 
Price M. 10. 

Elemente der Vektor-Analysis. By Dr. A. H. Bucherer. 
Leipzig: Druck und Verlag von B. G. Teubner. Price 
M. 2°40. 

The Royal Navy List and Naval Recorder. By Lieut-Colonel 
Francis Lean, R.M.L.I. London: Witherby and Co., 326, 
High Holborn. Price 10s. 

A Guide to the Electrical Examinations. By Frederic H. 
Taylor. London: Percival Marshall and Co., 26-29, Poppins- 
court, Fleet-street, E.C. Price 1s. net. 

Handbook of Metallurgy. By Dr. Carl Schnabel; trans- 
lated by Henry Lewis, M.A. London: Macmillan and Co., 
Limited. Price 25s. net. Second edition. 

Armature Windings of the Closed Circuit Type. By 
William Cramp, A.M.I.E.E. London: Briggs and Sons, 
139-140, Salisbury-court, E.C. Price 1s. 6d. 

Betrieb von Fabriken. By Dr. F. W. R. Zimmerman, A. 
Johanning, Von Frankenberg, Dr. R. Stegemann. Leipzig: 
Druck und Verlag von B. G. Teubner. Price M. 8°60. 

Vorlesungen ‘tiber Technische Mechanic. By Dr. Aug. 
Foéppe. Leipzig: Druck und Verlag von B. G. Teubner. 
Two vols.,I. and III. Price: Vol. I.,M.10; Vol. III., M. 12. 

Graphic Methods of Engine Design. Second Edition. By 
Arthur H. Barker, B.A., B.Sc. Manchester: The Technical 
Publishing Co., Limited, 287, Deansgate. Price 3s. 6d. nct. 

Elementary Manual of Magnetism and Electricity. By 
Andrew Jamieson, M. Inst. C.E. London: Charles Griffin 
and Co., Limited, Exeter-street, Strand, W.C. Price 3s. 63. 

The Brassworkers of Berlin and of Birmingham: A_Cor- 
parison. By R. H. Best, W. J. Davis, and C. Perks. 
London : P. S. King, Orchard House, Westminster, Price 1s. 

Electricity in the Service of Man. Re-written and 
enlarged by R. Mullineux Walmsley, D.Sc. (Lond.), 
F.R.8.E. London: Cassell and Co., Limited. Part IL., 
price 6d. net. 

Subject List of Works on Agriculture, Rural Economy, ard 
Allied Sciences, in the Library of the Patent-office. Published 


Y | at the Patent-office, 25, Southampion-buildings, Chancer; - 


lane, W.C. Price 6d. 

Fire Tests with Floors. A Floor Constructed on the 
Braemer System by Messrs. R. Faber, Berlin. Londen: 
The British Fire Prevention Committee, 1, Waterloo-place, 
Pall Mall. Price 2s. 6d. 

Fulton's Law of Patents, Trade Marks, and Designs. 
Third edition. By David Fulton, Assoc. M. Inst. C.E., 
Barrister-at-law. London: Jordan and Sons, 116 and 12v, 
Chancery-lane. Price 12s. 6d. 

An Introduction to the Infinitesimal Calculus. Notes for 
the Use of Science and Engineering Students. By H. 8. 
Carslaw, M.A., D.Se., F.R.S.E. London: Longmans, Green 
and Co., 39, Paternoster-row. Price 5s. net. 

High-tension Power Transmission. A series of papers and 
discussions presented at the meetings of the American 
Institute of Electrical Engineers, under the auspices of the 
Committee of High-tension Transmission. New York: 
McGraw Publishing Company. Price 3 dols. 
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BOGIE TANK LOCOMOTIVE, MADRID AND ALICANT 


J. A, MAFFEI, MUNICH, ENGINEER 
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BOGIE TANK LOCOMOTIVE, MADRID AND 


ALICANTE RAILWAYS. 


A numper of double-bogie tank engines of effective 
design have recently been constructed for the Madrid, 
Saragossa and Alicante Railways, principally for heavy 
suburban services. We illustrate these engines on this 
and page 484. This type of engine, which runs equally 
well with either end leading, has now been adopted in 
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“ ., 'Sectionat Firebox 
THe ENGINEER 


nearly all countries of Europe for local services wherein 
rapid acceleration in starting is necessary. The particular 
locomotives under consideration, when employed for 
suburban service, are required to attain rapidly and 
maintain rips speeds of 38 miles per hour. 
are almost dead level, the rail gauge 1:672 m. (5ft. 5gin.), 
and the minimum radius of curves only 180 m. The 
running gauge is so ample that the engine is built prac- 
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tically without any limitation as to height and breadth. 


together, with a brass filling in the joint. The engine 


The fire-box is of semi-wide pattern, and fits between the motion is very carefully designed and elaborately finished. 
wide-spaced frames, although it could have been raised Every rod end has adjustable brasses, and even the valve- 
above the frames without restriction from the loading crank rod ends can be adjusted for wear. The reduced 


gauge had a wider box been introduced. 


The whole engine is especially notable for its simplicity. 
ansion engine with cylin- 
The cylinders are 440 mm. diameter for adhesion. 
The valves, as is visible from the Direct lateral play is allowed by traversing pins and coiled 


It is a two-cylinder single-e 
drical slide valves. 
and 630 mm. stroke. 
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TANK ENGINE—MADRID AND ALICANTE RAILWAYS 


normal disposition of the Walschaerts’ mechanism, give 
outside admission and inside exhaust. Their valve-chest 
liners are of 220 mm. bore. Air-suction valves are fitted 
to the front ends of the valve chests, and relief pressure 
valves are provided on every cover of the cylinders. The 
piston-rods are extended through the front cylinder covers. 
To take up wear in the pins or eyes of the valve motion, 
the link radius rods are made in two pieces, bolted 





ae Se 
' Front View 





scale of the drawings prevents this fact being clearly see. 

The distribution of the weight upon seven axles allows 
only 183 tons per axle for the driving-wheels, or 39 tons 
The bogie trucks carry 17 tons each. 


-----—— t----— 
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lSection at Cylinders &Valves 
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springs. The whole weight is carried on the bogie frames 
by hemispherical side rests, the bogie-pin being contained 
in a collar bearing and carrying no load. Guards are 
carried by the engine frame itself, so that no obstruction 
can touch the bogie wheels. No equalising levers are 
employed for any of the springs, and the leaves of these 
have no initial camber. 

These locomotives were built at Munich by the firm 



























486 


THE ENGINEER 


Nov. 17, 1905 





————— 





J. A. Maffei, and the following is a list of the leading draught. Coal, straw, oil, and wood are used for fuel. | makes of traction engines, showing the combination and 


particulars :— 


Cylinders, diameter ..._ ... 0-440 
9s piston stroke ... 0-630 
Deiving-wheels, diameter ... 1-644 
B gie ” ” 0-850 
B ler pressure .., 176-5 1b, 
"tractive effort Ses eee 10,400 1». 
Boiler, mean inside diameter ... ... ... 1-450 m. 
»> tubes, Serve, number 137, length 4-100 m. 
Heating surface, fire-box ... cas ake 12 sq. m. 
» » tubes 160 sq. m. 
ms = total 172 sq. m. 
oe a 2-83. sq. m. 
Wheel-base, drivers, rigid 3-300 m, 
» ” eae 10-100 m. 
Full length of engine... 13-312 m. 

+» Width es : 3-109 m. 

» height ,, sex 4-30) m. 
Weight, empty ... ... ... 54-5 m. tons 
Water capacity of tanks ... 8 m. tons 

3-5 m, tons 


Coal capacity of bunker .. 


Engine, fully loaded ... 71-5 m, tons 








AMERICAN TAHRESHING MACHINES AND 
TRACTION ENGINES. 
No. Il, 

TRACTION engines are usually employed to drive the 
threshing machines and to haul them from place to place. 
These are, as a rule, lighter than English traction engines, 
but with general improvements in agricultural machinery, 
and with the increased weight and capacity of the 
threshers—requiring more power both to haul and drive 
~—there has been a tendency towards the use of traction 
engines of greater power and weight and better construc- 
tion. The service required of these engines is very 
severe; they have to travel across farm lands, and on all 
kinds of roads, and they are often handled in a very 
rough and careless manner, and receive little attention to 
keep them in proper condition. 

The cylinders are mounted on the boiler barrel, smoke- 
box, or fire-box, and drive sometimes forward and some- 
times backward. Siagle cylinders are the rule, but two 
simple cylinders side by side, or two compound cylinders 
—usually tandem—are employed for the more powerful 


In the fire-box of locomotive boilers a fire-brick, or | arrangement of the parts already mentioned 
hollow cast iron arch, is fitted when strawis to be burned ; ; 


Buffalo-Pitts engine has a fire-box boiler cf tho Sen, 


a feed hopper for straw is fitted to the door, and a | motive type, which may be fitted for burning cither coal 


receptacle for the burnt refuse is sometimes placed in| or straw. It 


has also a straw-burning boiler with 


front of the ashpan, with an opening through the front | fire-box with sloping sides, and having a large flue from 
or throat sheet. In the Russeli engine a horizontal water | the apex of the fire-box to the smoke-box, as shown in 
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Fig. 8-RUSSELL TRACTION ENCINE 


shelf or water leg takes the place of the arch, extending 
entirely across the fire-box, and having a circular opening 
into the combustion chamber formed by the upper part 
of the fire-box. Return-tube boilers are used by a 
number of builders, especially for burning straw. Some 
of these are of the Scotch or marine internally-tired type ; 
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Fig. 6—2UFFALO-PITTS STRAW-SURNING BOILER 


engines. Double-ported slide valves are most commonly 
used, with a single valve for the compound engines, but a 
few makers employ piston valves. Ina majority of cases 
a single excentric valve gear is used. The train of gear- 
ing, with the compensating gear, usually drives a plain or 
bevel gear carried by the driving wheel, but in at least 
one case—the Russell engine—there is an internal gear 
on the inside of the rim. Asa rule the driving gear is 
only on one side, but a few makers put it on both sides 
for all engines, or for the more powerful engines. The 
driving wheels are mounted either on short axles carried 





Fig. 7—-MARINE BOILER FOR TRACTION ENGINE 


in brackets riveted to the sides of the fire-box, or on long 
axles behind the fire-box; the latter is the stronger 
method, and prevents .“rearing” of the engine. In 
enzines having internally-fired or marine boilers the 
axle may pass under the boiler. 

The type of boiler most generally used is the locomo- | 
tive tubular type, but in many cases with a solid water 
bottom to the fire-box, instead of the usual ashpan. This 
closed ashpan construction, with ash-door under the fire- 
door, is believed to be safer—through not dropping sparks 
and cinders---and to allow a better regulation of the 





others have a fire-box with a large flue leading to the 
smoke-box, and return tubes leading back to an uptake 
over the fire-door. The spark arrester is a wire netting 
case and receptacle, fitted on top of, or inside, the funnel, 
and is sometimes provided with a shoot for discharging 
the cinders. A variable exhaust is sometimes used, and 
the Minneapolis double-cylinder simple engines have two 




































































Fig. 6; a set of twenty-one return tutes, din. diameter, 
lead from the smoke-box to an uptake over the fire-door, 
In both of these boilers the fire-box has a water bottom. 
The engines are made with single cylinders for sizes of 
8 to 30 horse-power, and with double cylinders—side by 
side—for 14 to 35. horse-power. The cylinders are 
mounted over the fire-box, driving into a shaft near the 
smoke-box end of the barrel. The Woolf single-excentric 
valve gear is used on the single-cylinder engines, and the 
locomotive link motion on double-cylinder engines This 
firm does not build compound engines. The Huber 
Company uses a furnace-flue return-tube boiler for all 
its engines, which are built in sizes of 6 horse-power to 
30 horse-power ; —— grate arrangements are used for 
coal or straw fuel, and a vertical superheater extends 
from the top of the dome down into the furnace flue. 
In the 20 horse-power machine the boiler is 44in. dia- 
meter and 9ft. Sin. long, with a furnace taperirg from 
28in. to 24in. diameter. The engines are all of the single. 
cylinder type, with the cylinder mounted at the fir'ng end 
of the boiler, and having a slide-valve contro!]] d bya 
single-excentric reversing gear. 

The Minneapolis engines are made with both locc motive 
boilers and with furnace-flue marine boilers like those 
of the Huber machines—-Fig. 7—the latter being specially 
for burning straw fuel, although both types of boiler 
can be adapted to either kind of fuel. Double-cylinder 
simple engines and tandem-compound engines are built ; 
the latter are on the Woolf system—Fig. 9-—with steam 
distribution controlled by one double-ported slide valve 
in a chest over the low-pressure cylinder. The Port 
Huron engines have boilers of the locomotive type, but 
with a water bottom to the fire-box. The cylinders are 
mounted on the smoke-box and have either slide or piston 
valves, with single-excentric valve gear. Woolf tandem 
compounds with single-slide valve are also built. The 
Rumely engine has a boiler similar to that of the Port 
Huron, but the cylinders are at the fire-box end of the 
barrel and drive back to a shaft on the rear end of the 
fire-box. The single-cylinder engines are of 10 to 25 








funnels. The water tank may be either at the rear, on horse-power, and the double-cylinder simple engines are 
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Fig. 9 WOOLF TANDEM 


or below the boiler, or in front of the smoke-box or 
funnel. 

It will be gathered from the above that there is a great 
variety of designs, and in addition to the description 
of engines to be given later on, it will be of interest 
briefly to. review the special features of some individual 
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COMPOUND CYLINDERS 


of 15 to 25 horse-power. The Russell engine is very 
similar to the Port Huron, but with an open bottom to 
the fire-box, and a majority of those built are tandem 
compounds. The Giddings double-ported slide valve 
is used on all the engines, and is controlled by a single- 
sliding excentric. The simple engines are of 8 to 20 
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-power, and the compounds of 12 to 25 horse-power, 
pmable of hauling loads of 10 to 45 tons. The simple 
engines have @ consumption of 5°71 lb. of coal, and 
3°38 gallons of water per horse-power hour, while in the 
compounds the figures from tests are 3°8 lb. of coal and 
9°64 gallons of water. } : ; : ; 

Most of the traction engine builders build engines with 
extra heavy gearing and parts for steam ploughing and 
similar severe work. Some of them also build special 
designs for road locomotives, although there is no yery 
extensive use of such engines in the United States. The 
Buffalo-Pitts and Port Huron companies build both road 
locomotives and road rollers of 8 to 12 tons which are 
modifications of their regular farm traction engines. The 
latter also makes an excavating attachment consisting ofa 
plough throwing the earth upon an inclined travelling 
belt conveyor at right angles to the path of the machine, 
from which the earth is delivered into wagon alongside. 
The Russell road locomotive has tandem compound 
cylinders on top of the boiler, driving a crank shaft 
across the fire-box. Beneath the boiler is a horizontal 
reel for wire cable, and a hoisting jib can be fitted in 
front of the funnel. Both driving wheels are directly 
driven by pinions meshing with internal gears in the 
inner face of the rims. One of these engines is shown 
in Fig. 8, and the dimensions of the 25 and 50 horse-power 
engines are as follows :—-. 





Rated horse-power ae 25 ra 50 
Indicated horse-power ... 60 ao 120 
Cylinders... ... «+ +. Gand 11 x 10... Sand 14 x 12 
Revolutions per minute 300 oe 300 
Speed on road, m.p.h. ... 2and 4 .. 2and4 
Driving wheels, diameter 5ft.10in. ... 7ft. 
Driving wheels, width ... 2ft, Qin. ... 3ft. 
Front wheels, diameter.. 4ft. Zin. . 5ft. 
Front wheels, width ... 10in. 3 lft. 
Engine shaft... ... .. Sim. = ... din. 
Crank pin... ... ... «.. Shim. x 2hin. ... ddin, » Bin. 
Rear axle sée) aba Say 5in. aN 6in. 
Frontazle ... wo 2iin. ee din. 
Boiler, diameter 2ft. 2in. ... 2ft. 10in 
Tubes, number... ... 26 ves 45 
Tubes, diameter ... ... 2hin, on 2hin. 
Tubes, length... ... ... ft Ss 6ft. 
Fire-box ... ... ... .. 6523x 22im, ... 52 x 30in 
Fire-box, depth ... ... 43in. ne 50in. 
Heating su sq. ft. 142-33 Ba 250 
Grate area, sq. ft, ...... 8-00 11 
COah ois < ssc wee ae) eo 1000 Ib. 2000 lb 
Water ... .. .. «. 260 galls. 500 galls 
Ol ler Ws ia Gia 50 galls. 100 galls. 
Height of grate above ; P 

ground iis ct es 2ft. 6in. 2ft. 9in. 
Wheel Rae xoss, sei iene 10ft. .» 12ft. Gin. 
Pe ae 17ft. ee 22ft. 
Width <6 6ft. 10in. 9ft. 5in, 
Height wk ok ss 12ft. 
Weight in running order 21,680 lb. 37,470 lb. 
Coal for 10 hours’ run with 

WAG ice sad Goes has 780 lb. 1560 Ib. 
Water for 10 hours’ run 

with load ., ... 936 galls. 1872 galls, 


The largest traction engines built in the United States 
are the Best, three-wheel engines of about 100 horse- 
power, which are used mainly in the Far Western States, 
and which have also been built for export. These were 
described in THE ENGINBER some time ago. 








NOTES FROM SOUTH AFRICA. 
(From our own Uorrespondent.) 
JOHANNESBURG, October 16th, 1905. 

Tue trade outlook in the Transvaal at the present time is 
regarded by those best competent to judge as distinctly hope- 
ful. There has been no startling advance in any commercial 
section, but there has been general steady progress towards 
strength and permanent industrial stability. Shortly after 
the conclusion of the war, and when unduly optimistic views 
were very generally held regarding the prospect of rapid com- 
mercial revival, the Customs and railway returns were swelled 
to an enormous extent by reason of the high wave of imports. 
These confident expectations were grievously disappointed, 
and during the subsequent depr ssion the importer had to 
bear considerable loss. A severe lesson in commercial 
caution was administered to all local business men, and it 
will be a very long while before the mistake is repeated. 
The recent general advance in the fiscal returns may there- 
fore be taken to represent a genuine increase in trade oppor- 
tunities, and bears witness to the sounder commercial 
conditions now prevailing. Prosperous times are not, how- 
ever, yet established, and while these must necessarily await 
the return of the confidence of the European investor and 
the appreciation generally in the value of mining stocks. 
the first steps in the right direction may best be fostered 
by the display of a judicious commercial enterprise such 
as that which marks the conduct of local business at the 
present moment, 

The returns of the gold-mining industry for the month of 
September, although they show a decrease of 12,094 0z. in 
the gold output as compared. with the month of August, must 
be regarded as not unfavourable. In fact, taking all things 
into consideration, the heavy loss in native labour, the upset- 
ting effects of mine fires, and the fact that September was a 
short month, # is quite a matter for congratulation that the 
rate of production was maintained. The following is a com- 
parison of the gold outputs for the past twelve months, 
from which it will be seen that the return for last month 
exceeds that recorded in September, 1904, by 104,201 oz., 
of value £442,618—quite a creditable increase :— 


Tons Gold, Value 
“ Stamps. milled. cn. £ 
September, 1906 .. .. 5 045 698,085 .. 312,286 .. 1,326,506 
October .. 4... 6. 8165 2. 797,670 <. 825,625 1,338,506 
November . 5,465 5. 755,990 |. 886,167 .. 1,497,947 
December 5'835 818,041 362.264 |. 1,588,800 
January, 10905. 6,005 :. 880,933 |. 369,258 ;. 1,568,508 
February .. 6.281 828,148 |. 363/811 1,543,371 
March “. 6,485 940,900 :. 399,823 :. 1,698,340 
April. 6.0211 616665 929,268 :. 899,106 .. 1,695,550 
May we se ce 2 12 6805 12 991'888 <2 416,895 1,763,784 
JUNG ve oe ne ne oe 6,936 1. 988,841 1. 412,817 1,751,412 
July wz te ee se se 73058 22 992,204 2 419/505 °. 1,781,944 
August, oo 2. 7,283 1,017,102 7: 428/581 /. 1,820/4 
September 972,094 .. 1,769 124 


sa: ides iins, SUROMRL oy 416,487 .. 
It should be stated that the above-quoted figures of gold 
output are taken from the Chamber of Mines published 
returns, and that these differ slightly from month to month 


from those made public by the Mines Department, which 
latter are the more correct, as they contain gold won from all 
sources—by private individuals as well as companies, while 
the Chamber’s return deals only with the gold won by the 
companies who belong to the Chamber. 

There has been quite an epidemic of mine fires recently, 
and the advance of the industry has been seriously affected 
thereby. It has become thoroughly apparent that the means 
at disposal to cope with a big fire on any of the mines are 
wholly inadequate, and steps are being taken to supply this 
deficiency, as well as to introduce preventive measures which 
will render fires less liable to occur and less serious if they 
do arise. The most recent fire was that which occurred on 
the 1st Ostober at the Ginsberg G.M. Company, which 
totally wrecked the battery of sixty stamps ard the adjoin- 
ing power-house. This mine is under the Barnato control, 
and this group had only a few days before»purchased the 
whole of the plant of the Balmoral G.M. Company, which 
had been out of use for some time owing to Want of success 
in runniog the mine on a payable basis. This Balmoral 
plant is close at hand to the Ginsberg, and also of sixty stamps 
capacity, so that arrangements have readily been comé to 
for the Ginsberg to continue milling. The Wolhuter mine 
is, of course, still idle, its battery of 100 stamps having been 
burned down in August. In addition to the ravages just 
mentioned, there have been serious fires at the New Primrose 
and the Witwatersrand mines, but the Jamage did not extend 
to the batteries, and the interference with the gold output 
was not great. The operations of the Transvaal Gold Mining 
Estates Mine at Pilgrim’s Rest were adversely affected owing 
t> a fire which destroyed the bridge over the Blyde River, 
thus cutting off the transport of ore to the mill, and lowering 
the output by over 400 0z. of gold. The causes of these 
various outbreaks of fire have not been satisfactorily deter- 
mined, but the defective insulation of electric cables had 
certainly something to do with more than one of them. 

Another element has been causing some little trouble on 
the Rand, viz., water, and nct by its prevalence, but by its 
partial absence. There has been a mild sort of water famine. 
While the inhabitants of the Cape and Durban have recently 
been in danger of drowning, owing to the phenomenal 
torrential rains, towns up country like Kimberley and 
Johannesburg have been experiencing prolonged drought. 
At this season of the year in Johannesburg there is a veritable 
plague of dust storms, and life is only rendered bearable by 
the regular and copious watering of the streets. About three 
weeks ago the municipal authorities found that the water 
supply at their command was so low that they felt bound to 
suspend the practice of street watering. This action caused 
a howl of indignation from the populace, and full inquiry 
into the water supply question had to be made. It was 
found as the result of investigation that the amount of water 
used daily had been steadily increasing, and that although 
the Rand Water Board had plenty of water to cope with the 
additional needed supply, it was necessary to lay down 
additional pipe lines for the purpose. This work had not 
been taken in hand because the municipality would not 
inform the Board what extra supply the town required, or 
give the necessary guarantees for its consumption. The 
reason. of the increased demand for water is two-fold. 
First, owing to the dry season being very prolonged the 
dams on which many of the mines depend for water have run 
very low, and it was necessary to replenish the supply in 
these with water from the town mains. Secondly, owing to 
the reduction in the price of water, the inhabitants of 
Johannesburg have, it appears, been making an increased use 
of it. In the month of August, 1904, the town reservoir had 
46,290,070 gallons pumped into it; in August of this year the 
amount was 65,351,418 gallons, while during last month this 
amount had reached the high figure of 68,379,529 gallons. 
Water was also supplied to the town from two other sources, 
and the total amount delivered to the municipality by the 
Water Board during September was 77,324,869 gallons. Mr. 
D. Leitch, the chief engineer of the Water Board, presented 
a report dealing with the extent and cost of the additional 
pipe lines that were evidently necessary. His recommenda- 
tions have been adopted, the work has been taken in hand, 
and there is every prospect that within a week or two an effi- 
cient and satisfactory water supply for the residents of 
Johannesburg will be assured. 

It has been under consideration for some time whether it 
is advisable to adopt the narrow gauge for the railways 
projected from Krugersdorp to the western border of the 
Transvaal, and from Pretoria to Rustenburg. The Railway 
Committee has agreed with the reports of its professional 
advisers that 110 advantage will be gained-in breaking gauge, 
and the decision has gone forth that these lines are to be of 
standard gauge. The first sections of these lines will be im- 
mediately proceeded with, the matter of route having also 
been decided. The town of Krugersdorp is now likely to 
develop into an important centre, as it is generally believed 
that the railway westward introduces great commercial and 
agricultural possibilities. 

The Johannesburg Chamber of Commerce recently passed a 
resolution denouncing preferential railway rates on the 
various South African railways, and advocating the exemption 
from Customs dues of raw products used in manufacture. 
The Chamber of Trade also dealt with this subject, but, while 
agreeing with the principles upheld by the other Chamber, 
refused to support the resolutions passed by the latter on the 
ground that all taxation by means of railway rates was 
undesirable. The whole question is likely to come before the 
conference of delegates from all the Colonies, which is 
expected to meet early next year, to discuss railway rates 
and Customs duties jointly. 








ENGINEERING STANDARDS COMMITTEE. 





WE are informed that a conference of glow-lamp maker’ 
will be held at the Institution of Civil Engineers on Friday, 
November 24th, atlla.m. The subject, which is now being 
dealt with by the Sub-committee on Physical Standards, 
presided over by Dr. Glazebrook, the Director of the National 
Physical Laboratory, has recently come under the notice of 
the Incorporated Municipal Electrical Association, with the 
result that Mr. C. D. Taite, of Salford, and Mr. George 
Wilkinson, of Harrogate, have been appointed to represent 
the Association on this Committee. A circular dealing com- 
pletely with the various questions affecting the standardisa- 
tion of carbon filament glow lamps has lately been issued to 
the manufacturers, and we understand that very valuable 
information has been placed at the disposal of the Committee. 





Tn view, however, of the many difficult questions involved, | 








the Sub-committee on Physical Standards have decided that, 
before formulating any recommendations to be put before the 
Electrical Plant Committee for transmission to the Maia 
Committee, the interests of all concerned would be best 
served by convening a conference, and, in a friendly manner, 
discussing those points which appear to be somewhat difficult 
from the point of view of standardisation. 








ELECTRIC LIGHTING ACTS. 


WE have received the following communication from 
the Secretary of the Board of Trade :— 
ELECTRIC LIGHTING ACTS, 1882 AND 1888, 


I am directed by the Board of Trade to state that their attention 
has been called to the large number of instances in which they 
have in recent years found it necessary to revoke Provisiona] Orders 
which have been obtained by local authorities under the Electric 
Lighting Acts, or in which local authorities having obtained Pro- 
visional Orders have entered into agreements with companies for 
carrying the Order into effect, these agreements being in many 
cases ultra vires, or at least of doubtful validity. 

It appears to the Board that it is undesirable that a_ local 
authority should apply for a Provisional Order without having a 
definite intention of exercising the powers under the Order when 
obtained, and in future the Board will not be prepared to grant an 
Order to a local authority unless they are satisfied that the powers 
will be exercised either by the local authority themselves or in 
exceptional cases by a company—to be named in the Order— 
where special power is taken to transfer to the company within 
a limited period. 

I am at the same time to state that the Board have observed 
that there is a growing practice for individuals or unregistered 
companies or firms to apply for Provisional Orders under the 
Electric Lighting Acts. In such cases the Board, having in 
view the undesirability of individuals or unregistered bodies 
exercising statutory powers involving the breaking up of streets, 
have inserted in the Order, as granted, a provision that the 
powers under the Order shall not be exercised unless within a 
fixed period they are transferred to a registered company approved 
by the Board. In the majority of cases the company is named 
in the Order. 

This procedure has proved to be unsatisfactory and incon- 
venient ; in some cases the Orders have lapsed by reason of the 
grantees being unable to form a company with a capital suffi- 
cient for the purposes of the undertaking, and in others the 
submission to the Board of the proposal to transfer has-been 
postponed to so late a date as to leave insufficient time for the 
due consideration of the matter. 

In these circumstances the Board have decided that in regard 
to any future application of this nature they will require that 
the proposal to transfer shall be submitted to the Board not less 
than three months before the expiration of the period fixed by 
the Order for the completion of the transfer. 

I ama, your obedient servant, 
T. H. W. PELHAM, 








MACHINERY ARTIFICERS IN THE ARMY. 


We have received from the Secretary of State for War 
a@ memorandum for the information of candidates for 
enlistment into the Machinery Artificers’ Section of the 
Army Ordnance Corps asarmament artificers, from which 
we take the following notes :— 


Armament artificers are appointed for duties connected with the 
repair and maintenance of war material, more particularly that 
belonging to the artillery service, such as guns, carriages, and 
mountings; steam, hydraulic, and other machinery ; position- 
finding instruments. 

Full particulars relating to the position, pay, &c., of these arti- 
ficers will be found in the Army Regulations, 

Vacancies for armament artificers will be filled by civilians 
specially enlisted, and by soldiers duly qualified. 

Applicants should apply for information and appointment to the 
Commandant, Ordnance College, Woolwich. Soldier applicants 
should apply through their commanding officers, 

All applicants must possess the following qualifications, otherwise 
their applications cannot be entertained : 

(a) They must have worked as fitters, or, if required for the 
care of position-finding instruments, as watchmakers, in a 
Government establishment, or under a private firm, and they 
must be thoroughly competent tradesmen. 

(b) Their educational qualification must be at least equal to 
Standard VII. All candidates must possess a good knowledge 
of mechanical drawing, and preference will be given to those 
who show that they possess, in addition, some knowledge of 
electricity, steam, and applied mechanics. 

(c) They must not be above 29, nor under 21, years of age, 
as shown by certificate of birth. 

(ad) They must be of good character, and if in a Government 
establishment, recommended by the superintendent; if 
soldiers, recommended by their commanding officer. 

Selected applicants, fitters only—called probationers if soldiers, 
and candidates if civilians—will, as a rule, serve, receiving suitable 
pay or wages, in the Royal Arsenal for a period not exceeding 
nine months before enlistment. 

If, at the end of his course of instruction in the Royal Arsenal, 
there is no vacancy for a candidate in the Army Ordnance Corps, 
he may be put on piecework in the Royal Carriage Department 
pending a vacancy. Such period would, in all probability, not be 
of long duration, even if the necessity for going on such piecework 
occurred 








THE JUNIOR INSTITUTION OF ENGINEERS.—As the annual dinner 
of the Institution of Electrical Eogineers has been fixed for Friday, 
December 8th, it has been decided to postpone the reading of the 
paper on ‘* Electric Mains for Power Transmission Work,” by Pro- 
fessor John T. Morris, M.I.E.E. (member), to the following Friday, 
December 15th. In connection with the paper a visit has been 
arranged to Messrs, Johnson and Phillips’ works at Charlton, on 
Saturday morning, December 16th. 


THe TarirFF CoMMISSION.—Mr. Chamberlain presided at the 
ninety-fourth sitting of the Tariff Commission held at the White- 
hall Rooms, on Tuesday last, and further sittings were held in the 
mornings and afternoons of Wednesday, Thursday, and Friday. 
The chief business before the Commission at these meetings was 
the taking of supplementary evideace in regard to several indus- 
tries which are now under detailed survey. The evidence was 
principally concerned with the following trades :—Engineering and 
machinery, lead, hardware, chemical and allied industries, brew- 
ing and distilling, timber, furniture, glass, matches, organ building, 
hats, biscuits, tea, and the distributing trade generally. Amon 
the witnesses examined were the following gentlemen connec’ 
with the engineering and machinsry trades:—Sir Andrew Noble, 
Sir Thomas Richardson, Mr. John Thornycroft, Mr. Arthur Berg- 
theil, Mr. Wm Shackleford and Mr. John F. Cay, of the Metro- 
politan Amalgamated Railway Carriage and Wagon Company, 
Limited ; Mr. J. R. Richmond, of G. and J. Weir, Limited, Cath- 
cart, Glasgow, and Mr. John Kirkaldy. 
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CYPRUS GOVERNMENT RAILWAY. 


Ir is probably not too much to say that Cyprus was 
better known to the ancient Greeks than it is to the 
British public to-day. Situated out of the course 
of the eastward bound steamers, it is visited by few, 
although only 220 miles from Port Said and the Suez 
Canal, and a lesser distance from the Syrian ports of 
Jaffa, Beyrout, and Tripoli. The island, however, 
possesses a most interesting history, to which its magnifi- 
cent ruins bear testimony. It was first governed by 
tyrants, from whom the kings of Egypt relieved it, and 
in 57 B.c. it beeame a Roman province. In the middle 





ages it belonged alternately to the Byzantine Empire and 
the Saracens. In 1190, Richard, King of England, cap- 
tured it, but subsequently sold it to the Templars. In | 
1489 it was transferred to the Venetians, but was wrested 

from them by the Turks in 1571, the campaign being | 
memorable for the protracted sieges of Nicosia, the present | 
capital, and Famagusta, the ancient port. Nicosia fell | 
into the hands of the Turks in 1570, after a defence dis- 

tinguished by the heroism of the inhabitants and the | 
inefficiency of its generals, and the entire population was 

put to the sword or soldinto slavery. Famagusta was | 
obstinately defended by the heroic Bragadino, but even- | 
tually succumbed by treachery to the Turks. The Turks | 
held the island until 1878, when it was handed over to.the 

British Government by convention with Turkey, under 

which an annual tribute of £90,000 is payable to the 

Sultan. Nicosia, the present capital, is a walled city | 
octagonally shaped, situated upon the plains between the | 
Troodos range of mountains, which rise to 6400ft. above 

the sea, andthe Kyrenian Mountains on the north side of | 
the island. Famagusta is one of the most remarkable | 
ruins to be seen anywhere. It is square shaped, and sur- | 
rounded by a magnificent wall and moat hewn out of the | 
solid rock. Its periphery is about three miles long. 

To come to modern Cyprus, its perfection of climate, | 
the interest of its antiquities, the fertility of its soil, | 
and its proximity to Egypt, raise hopes of a return to | 
the prosperity which it formerly enjoyed. With this 
end in view the ancient port of Famagusta has been 
dredged and a quay wall erected, so that vessels drawing 
16ft. of water can come within the inner harbour and 
discharge direct on to the quay. The outer harbour of 
Famagusta, which is protected by a natural reef, would 
suffice to hold the entire Mediterranean Fleet. The con- 
nection of this port on the eastern side of the island 
with Nicosia, the capital, and the western side of the island 
by railway has long been projected, and various schemes 
have been put forward from time to time. The com- 
mencement of the harbour works made the provision of 
a light railway a matter of pressing importance, and the 
decision of the Egyptian Government to replace the 
narrow gauge (7icm.) railway between Port Said and 
Ismailia with the standard gauge gave an opportunity for 
the acquisition by the Cyprus Government of the rejected 
material, kc. This was not taken advantage of. 

In 1903 Mr. Frederic Shelford, M. Inst. C.E., was sent 
by the Crown Agents for the Colonies on behalf of the 
Colonial - office to reporé upon this proposal and 
upon the question of the railway generally, and as a 
result of his report the line was commenced in December, 
1903, on a 2ft. 6in. gauge, with new material throughout. 
The first section of the line to Nicosia was opened by 
the High Commissioner, Sir Charles King-Harman, 
K.C.M.G., on October 21st last, and the following brief 
description may be of interest. 

A map of the colony, showing the position of the 
railway, is givenin Fig.1. It will be seen that the 





dine passes through the great central plain which extends 


from one.end of the island to the other. This is the 
famous Messaoria Plain, spoken of by Gaudry as * Un 
des places le plus fertiles dans la monde,” and in the 
summer months consists of one large cornfield. Owing 
to this physical characteristic it has been possible to 
construct the railway with a maximum gradient of 1 in 
100, and a minimum curve on the main line of 20 chains 
radius. The rails are British standard. 30 lb. per yard, 
and the sleepers are of timber, 5ft. by 6in. by 4in., partly 
Baltic creosoted, but latterly of Karamanian pine. The 
length of the line from Famagusta to Nicosia now open 
to traffic is 36 miles. The line is at present being 
extended beyond Nicosia to Morphou, a further distance 
of 25 miles, and it is proposed eventually to terminate the 
line at Karavostosi, a small town on the Western Coast 
line. The distance from Famagusta to Karavostosi will 
be 70 miles. A branch line, some 25 miles in length, | 
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from a point on the railway between Famagusta and 
Nicosia to Larnaca has also been proposed, but as this 
branch would be relatively costly, owing to its having to 
cross the eastern end of the mountain range, its further 
consideration is postponed. 

The waterways crossed by the railway are numerous | 
and somewhat difficult to deal with. For the greater | 
part of the year they are dry and the banks ill-defined. 
They take their rise, however, in the mountains, where the 
rainfall at times is heavy, and are subject therefore to 
sudden and torrential floods spreading over the adjoining | 
country to a considerable distance. In some cases the | 
river beds are wide, and the volume of water greater near | 
the source than near their mouths. This is particularly 


| the case with the rivers Yalias and Pediaeos, flowing into | 


the sea a few miles north of Famagusta. Owing to the | 
very light permeable silt which now covers the plains to | 


a great depth, the discharge of these rivers becomes sub- | 





terranean, and reaches the sea by percolation. The 
occurrence of serious floods owing to heavy rainfall in 
the mountains is so rare that some of the more steeply 
graded river beds are crossed by low stone causeways 
with rock aprons broken by a series of 20ft. spans on 
stone piers at the most favourable points in the river 
beds. By this means the rivers are crossed at small cost, 
and the exceptionally severe floods which may occur at 
long intervals will-be able to pass over the line with the 
infliction of the minimum damage. The chief bridges 
are composed of a series of spans of 40ft., 30ft., or 20ft. 
The earthworks are, on the whole, light, with the excep- 
tion of a portion of the first part of the line outside F'ama- 
gusta, where a short tunnel was found necessary. This 
tunnel passes through the glacis of the fort,and has inter- 
sected several old mining shafts, relics of the Turkish 
siege. The earthworks have been chiefly carried out by 
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Fig. i—-MAP OF CYPRUS SHOWING THE FAMAGUSTA-KARAVOSTOS! RAILWAY 


a system of petty contracts let to local contractors in 
lengths of between three and four miles. The width of 
land expropriated, where the earthwork is within these 
dimensions, is 100ft. Culverts have been largely con- 
structed in rubble masonry let out in petty contracts 
similar to the earthwork, which has resulted in economi- 


| cal and sound construction. Cement pipes made locally, 
| having a diameter of 18in., and earthenware pipes up to 


2ft. diameter, have been used. The piers and abutments 
of bridges and station buildings are for the most part in 
rubble masonry. 

The standard turnouts are 1 in 64, 1 in 8, and 1 in 10. 
The minimum radius in station yards is 200ft. The 
maximum grade, as mentioned, does not exceed 1 in 100 
on the main line, although there is a steeper. grade of 1 
in 40 leading from the wharf to the terminus at Fama- 
gusta. There are a number of local stations between 
Famagusta and Nicosia, each being provided with a 
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rassing place with a dead end’siding. Cast iron water 
yeoke on steel trestles are also provided at Angastina and 
the two terminal stations, together with the necessary 
hand pumping appliances. Turntables are laid down at 
Famagusta and Nicosia. These are mounted on ball 
bearings, and are designed to carry a locomotive and 
tender weighing not more than 40 tons. 

The passenger locomotives have four-coupled wheels 
and leading four-wheeled bogies, and are designed to run 
at 35 miles per hour, The goods engines have six-coupled 
wheels and ating tee-voveee ponies. The goods and 
passenger engines, however, differ only in respect to the 
wheels. The boilers, cylinder, motion, and various other 
parts of these engines are duplicated. A view of the 

assenger engine is given on page 488, The following are 
the dimensions of the locomotives :—Cylinders, 10 by 15; 
coupled wheels, passenger, 40in., goods, 27in.; heating 
surface, 868 square feet; grate area, 606 square feet. 
The tubes are 1g diameter.. The, engines were designed 
by the consulting engineers, Messrs. Baker and Shelford, 
and constructed by Messrs. Nasmyth, Wilson and Co., 
Manchester. The carriages, which were constructed by 
the Metropolitan Railway Carriage and Wagon Company, 
to the designs of Messrs. Baker and Shelford, consist of 
composite first and second class, second class, and 
composite second class and brake vans. The 





‘*Worm Contact,’’ and ‘‘Commercial Motor Vehicles.” 
To-night, at 8 o’clock, the usual monthly meeting will be 
held, at which the Seventh Alloys Research Committee 
Report, which deals with nickel steel, will be presented. One 
further important;announcement we are at liberty to make. 
It is that a special lecture, with lantern views, will be 
delivered by Professor W. C. Unwin, F.R.S., on Monday, 
February 12th. The subject will be the ‘ Niagara Power 
Station,’’ 

Three papers are down on the list to be read before the Insti- 
tution of Electrical Engineers before Christmas, although, we 
are informed, that it is uncertain that time will allow of the 
third being taken till the New Year. On Thursday, November 
23rd, Colonel H. C. L. Holden, R.A., F.R.8., will read a 
paper on ‘ Applications of Electricity in the Royal Gun 
Factory at Woolwich.’’ The Vice-president of the Institution 
—Mr. W. H. Patchell—will, on December 7th, read a paper 
entitled, ‘‘The Charing Cross Company’s City of London 
Station ;”’ and on December 14th Mr, F. W. Carter will 
discuss ‘‘ Some Technical Considerations in Electric Railway 
Engineering.’’ The meeting will, by kind pérmission of the 
President and Council of the Institution of.Civil Engineers, be 
held as usual in their buildings situated in Storey’s Gate. 

More than half the lectures arranged for the autumn 
session of the Royal United Service Institution have already 
been delivered. Three out of the remaining four that are to 
be given before Christmas are of more than ordinary interest. 
The first of these will be given on Monday next at the usual 











RAILWAY TO JETTY AT FAMAGUSTA 


underframes and bogies are of pressed steel, manu- 
factured by the Leeds Forge Company. They have 
a length over headstocks of 36ft. 6in., and between 
bogies 24ft., with a bogie wheel base of 4ft. 3in. 
The composites seat twelve first class, and seventeen 
second class. The second-class carriages seat forty-two. 
The carriages are provided with a double roof, and are 
fitted with sunshades. The buffing and draw-gear is the 
A.B.C. automatic coupler. The goods stock consists of 
eight-wheeled bogie wagons and four-wheeled ballast 
wagons. The bogie wagons are on steel underframes, and 
have a length of 22ft. over headstocks. 

The railway has been constructed departmentally, 
Messrs. Baker and Shelford being the consulting engi- 
neers to the Crown Agents for the Colonies. The 
estimated cost of the railway was at the low rate of 
£2000 per mile, including rolling stock, and it is anticipated 
that it will have been carried out for even less than this 
figure. The resident engineer, who, it may be mentioned, 
will now take over the duties of general manager of the 
open lines, is Mr. G. Bert Day. 

Above and on page 492 are given a number of views of 
different points of the railway, which afford an excellent 
idea of its general features. 








FORTHCOMING MEETINGS. 
No, II.* 

THROUGH the courtesy of the secretary of the Institution 
of Civil Engineers we are this week able to give a list of the 
subjects to be dealt with by that Institution in the early part 
of the session. We are unable to give dates, but an official 
announcement of the Tuesday evening meeting will always 
be found in the columns of our preceding issue. The Hon. 
C. A. Parsons and Mr. G. G. Stoney, MM. Inst. C.E., will 
shortly read a paper on ‘‘ The Steam Turbine,” which should 
excite much attention, owing to the exceptional knowledge 
that Mr. Parsons has on this subject. ‘‘ Heat Economy in 
Factories’”’ is the title chosen by Mr. H. A. Mavor, 
M. Inst. C.E., for his paper, which is the next on the list. 
The much discussed question of ‘‘The Railway Gauges of 
India’ is to be dealt with by Mr. F. R. Upeott, C.S.1., 
M. Inst. C.E., whilst Mr. J. J. Webster, M. Inst. C.E., is to 
describe the construction and engineering works of ‘‘ The 
Widnes and Runcorn Transporter Bridge,’’ the largest bridge 
of the kind in England. It was opened on May 29th, and a 
description, with a selection of reproductions from photo- 
graphs, showing the progress of the work, appeared in our 
issue of May 5th last. The title of the last paper we are able 
to record is ‘‘ The Outer Barrier, Hodbarrow Mines,’’ which 
will be read by Mr. H. S. Bidwell, M. Inst. C.E. 

The Institution of Mechanical Engineers has an excellent 
programme. We are unable to give the names of the authors, 
or the order in which the papers are to be read, but we are 
given to understand that the subjects to be dealt with include 
papers on ‘‘ Shearing Tests,’’ ‘‘ Large Locomotive Boilers,”’ 


* No, I, appeared November 10th. 





meeting place—the Royal United Service Institution, White- 
hall—when Captain H. H. Paynter, of the Motor Volunteer 
Corps, will lecture on ‘‘ The Use of the Motor Car in War- 
fare.’’ On Wednesday, November 29th, the subject will be 
the ‘‘ Development of International Strategy since 1871,” 
the lecturer being Mr. T. Millar Macguire, LL.D. No dates 
have yet been arranged for the last two lectures, one of which 
will be ‘‘The Military Use of Railways in England,’’ by 
Colonel R. Elliott Cooper, M. Inst. C.E.—of the Engineer 
and Railway Volunteer Corps. The other will be a discourse 
on ‘Militia Engineers: Their Origin, Development, and 
Future,’’ by Lieut.-Colonel H. E. M. Lindsay, Royal Mon- 
mouthshire Engineers (Militia)—late R. E. 

The Engineering Society of the University of Liverpool has 
arranged a varied programme for this session. Three of the 
papers have already been read. Those which are to come 
include ‘‘ The Physical Chemistry of Cement,’’ by Professor 
Donnan, M.A., P.L.D., on November 21st. On December 
5th Mr. H. W. Wilson, A.M.I.E.E., will read a paper on 
‘‘The Generation of Electrical Energy by Water Power.’ 
It has been arranged to hold the annual dinner on December 
9th, after which there will be no further meetings of any 
description till January 16th. On this occasion the President 
of the Society, Mr. H. G. Williams, B. Eng., will deliver his 
presidential address, the subject being ‘‘ My Experiences in 
West Africa.’’ Mr. J. Lomas, F.G.S., will, on January 30th, 
discuss ‘‘The Geological Aspect of Water Engineering,” a 
paper which ought to prove of considerable interest to 
engineers. Mr. Harold E. Bloor, B.Sc., B.Eng., will deal 
with ‘‘ Labour Saving Appliances used in the Carbonisation 
of Coal’’ in a paper to be read before the Institution on 
February 13th. Mr, F. A. Lawson’s paper for February 27th 
will be on ‘‘ Wireless Telegraphy.’’ The last discussion of 
the session will take place on March 13th, on which date Mr. 
W. Siebert, Diploma Ingenieur, will describe ‘‘ The Training 
of a German Engineer.”’ 

We are also able to give a list of the fortnightly papers to 
be delivered before the Liverpool Engineering Society. On 
November 29th Mr. Fred W. Young, M.I. Mech. E., deals 
with ‘‘ The Salvage of Ships; ’’ and on December 13th Mr. 
P. B. Coulston describes ‘‘The Use of Electric Power in 
Collieries.’’ At the first meeting of the new year, which is 
to be held on January 18th, Mr. W. H. Wilson, A.M.I.E.E., 
will discuss ‘‘Some Economic Aspects of Electric Power 
Supply.’’ Mr. A. J. Maginnis, M. Inst. C.E., M.I.N.A., will, 
on January 24th, deliver his third paper on ‘‘ Transatlantic 
Lines and Steamships.’’ Another marine subject will be 
dealt with by Mr. R. J. Walker, on February 7th, the.title of 
the paper being ‘‘ The Progress Made in the Application of 
the ‘Parsons’ Turbine to Marine Propulsion.’’ Mr. E. A. 
Rosenheim, B.Sc., A.M.I.E.E., will on February 21st read a 
paper descriptive of ‘‘ Motor Vehicles in 1905 for Pleasure and 
Commercial Purposes.’’ No paper will be given on March 7th, 
this date having been left open for the discussion on Mr. 
Rosenheim’s paper. At the next meeting, March 2ist, 
Professor E. W. Marchant, D.Sc., A.M.I.E.E., will deal with 
‘‘ Electrical Testing.’’ Another favourite subject for discus- 
sion, ‘‘ Economic Considerations in the Employment of 
Storage Batteries,’’ will be dealt with by Mr. J. R. Salter, 
M.I.E.E., on March 13th. Mr. L. J. Hunt, A.M.1LE.E., 


The general annual meeting will take place on April 10th, 
after which Mr. H. C. Crewis, M.I.E.E., will read a short 
paper on “ Lifts and Hoists.’’ The meeting will be the last 
of the session. 

The Manchester Section of the Institution of Electrical 
Engineers will hold its meetings at the Physical Laboratory 
of the University of Manchester. The session commences 
to-day with the chairman’s—Mr. S. L. Pearce, M.ILE.E.— 
address. The first paper will be read by Dr. W. G. Rhodes, 
M.I.E.E., on November 25th, the subject being ‘‘ Theoretical 
Considerations of Feeder Systems,’’ and this will be followed 
by ashort paper by Mr.8. J. Watson, M.I.E.E., on * Street 
Cable Systems.’’ ‘Street Lighting,’’ a topic which is re- 
ceiving much attention just now, will be discussed by Mr. 
Haydn Harrison, M.LE.E., at the meeting to be held on 
December 12th. Mr. W. C. Mourtain, M.I.E.E., will, on 
January 16th, read a paper on “ Electric Winding as Applied 
to Main Shafts, considered Practically and Commercially.’’ 
‘Gas Engines applied to Electric Driving’’ is the subject 
chosen by Mr. James Atkinson, M.I.E.E., for his paper for 
January 30th. Mr. M. B. Field, M.I-E.E., will discuss ‘Idle 
Currents’? on February 13th, and on February 27th Mr. 
Schoepf, M.I.E.E., will give a paper on ‘‘ Single-phase Raii- 
way Working.’’ On March 2nd the annual dinner will take 
place, and at the last meeting, which will be held on 
April 4th, Mr. A. Stewart Mason, A.M. Inst.C.E., P.S.A.L, 
M.R. San.I., will read a paper entitled ‘‘ Sewerage and 
Sewage Disposal.’’ 








PROJECTED NEW RAILWAY FOR LAN- 
CASHIRE. 


CONSIDERABLE interest has been aroused in Lancashire by 
the announcement that a survey is being made for a new 
railway, in which it is understood the Midland and Great 
Central are combining for the purpose of tapping the rich 
industrial district of South Lancashire, and the hitherto 
undeveloped agricultural portions of ;the Fylde, and linking 
them with the Midland system at Lancaster. . The ostensible 
and ultimate object is to bring traffic to the Midland Railway 
Company’s new port at ‘Heysham, the upkeep of which, in 
the matter of dredging, is said to be much heavier than was 
anticipated. 

Be that as it may, the present or ultimate connection ot 
the Midland Railway Company with the proposed new rail- 
way may be taken for granted. When its Bill went through 
Parliament the company was successful in defeating the 
intention of the London and North-Western to get running 
powers over its new system, evidently preferring to feed the 
over-channel traffic from their own system only, and the 
present scheme is therefore a natural outcome of that policy. 
The Midland is badly served in South and East Lancashire. 
Its line to Heysham taps Yorkshire, but the large population 
of Lancashire can only reach the harbour by long and tedious 
routes, or by the Lancashire and Yorkshire and London and 
North-Western lines. 

So far as the scheme has been developed, the new railway 
will commence at Wigan, the most northerly terminus of the 
Great Central. From this point a new line will be con- 
structed to Preston along a route that presents few engineer- 
ing difficulties. From Preston an inroad will be made intoa 
new district of the Fylde, terminating at St. Michaels, a 
village a few miles from the market town of Garstang, and 
from about here a new line is projected to Blackpool. 
Northwards, Cockerham, Thurnham, Ashton, and Conda 
Green, in the centre of a rich agricultural district, will be 
served, and. after running for some distance nearly parallel 
with the London:and North-Western Railway Company’s 
extension to Glasson Dock, it will strike into the Stodday 
Valley, coming into Lancaster near the entrance loop to 
Aldcliffe Hall. At this point the Lancaster and Preston 
Canal will be somewhat of an interference, and it is said to 
be the intention to straighten the canal, in order to avoid 
bridging. Then, after passing under the London and North- 
Western main line, a station will be constructed on the 
Dalla-road Estate, quite near to the Castle Station of the 
London and North-Western. Thence the western portion of 
Lancaster will be tunnelled, for which purpose property has 
been scheduled in Castle-hill, China-street, and Church- 
street, and, after entering the open, the line will cross 
Damside-street, the Midland line, and the river Lune by a 
bridge, at the end of which it will join the existing line to 
Heysham. 

At present the only line that serves the agricultural district 
of the Fylde, between Preston and Glasson Dock-on the south 
and north, and Garstang and Knott End on the east and 
west, is the antiquated Garstang and Knott End line. 
Dozens of schemes have been mooted for this purpose, but 
none have come toa head. The Fylde is one of the richest 
agricultural districts of England, and the possibilities of a 
line through it are at least promising. - One of the results of 
the new scheme will be to shorten the journey between 
Blackpool and Morecambe by half. 

The intention is, if possible, to get the necessary parlia- 
mentary powers during next session. 








CLOSE OF THE LIEGE EXHIBITION. 


Tue Liége International Exhibition, which opened on the 
27th April, was officially closed on 6th November, but 
members of the public are still admitted, at their own risk 
and peril, on payment ofafranceach. The number of admis- 
sions which the Organising Committee desired to attain, viz., 
six millions, has been exceeded. The entrance fee was reduced 
to 25 centimes, equals 2$d., on the last day, when 90,157 
visitors were registered, thus bringing up the total number 
of admissions to 6,143,157. The financial result is regarded 
as not too unsatisfactory, because about 85 per cent. will be 
returned to the subscribers, and it is thought that the whole 
sum subscribed would have been returned, if the bad weather 
of October had not exerted an unfavourable influence on the 
attendance. 

The Liége Municipality gains the Palais des Beaux Arts, 
which is the only building to be retained, and also three 
new bridges—the handsome Pont de Fragnée over the 
Meuse, that over the Ourthe in continuation, and a bridge of 
armoured concrete, on the Hennebique system, connecting 
the Jardin d’Acclimatation Island with the mainland. 

Looking at the Exhibition as a whole, perhaps the most 
striking exhibit was the Cockerill 10,000 horse-power revers- 
ing engine, described and illustrated in these columns ; 
but the display of engines running in the Belgian Section 





| will read @ paper on “ Alternating Currents” on March 27th. 


exemplified the efforts made to improve the steam engine, 
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so as to hold its own against the gas engine, while showing 
that the D slide valve has had its day. Among the many 
locomotives exhibited, no less than eight for the Belgian 
State Railways were fitted with superheaters. Artillery was 
largely represented by Krupp, Cockerill, and the Aciéries de 
la Marine, Saint-Chamond, all of which exhibitors obtained 
Grands Prix. In mining, the large-scale working models of 
the ~ aRggnaneatia ry Coal Syndicate were specially note- 
worthy. 

Raneke probably, has an Exhibition been accompanied by so 
many congresses as that of Liége. The Mining and Metallurgy 
Congress, attended by more than 1400 members, was amongst 
the most successful. 
tions brought out the advantages of underground pumps for 
great depths, and the possibility of using centrifugal pumps 
for high lifts as well as large volumes. A rival to the Poetsch 
process for freezing measures to be sunk through appeared in 
that of M. Portier, who employs cement for consolidating 
watered measures, and also for repairing unsound tubbings. 
In the Metallurgy Section several papers demonstrated the 
economical advantage of drying the furnace blast before it is 
admitted into the hot air stoves. The freeing of blast furnace 
gas from impurities was shown to be just as important when 
the gas is used for firing boilers, as when used directly for 
motive power in engines. Indeed, M. Defays insisted upon 
the advantage, from an economical standpoint, of using blast 
furnace gas for raising steam merely, and generating gas for 
motive power from fuels of slight value. 

A new departure was made in attaching a commercial 
office to the Exhibition for giving visitors information as to 
the exhibits. Its practical utility would, however, have been 


greater if applicants had not been required to give such exact | 


and detailed particulars of the information they desired to 
obtain. 








A PARAFFIN MARINE MOTOR. 


Tue development of the paraffin motor for marine purposes 
is being followed with much interest at the present time. 


Its successful introduction is specially desired by many | 1 1 
| of oil, and, whether light or heavy oils are used, there is no 


owing chiefly to the comparative safety with which this fuel 


can be handled, and also to the great reduction in the cost of | 
In our issue of March 24th, 1899, we illustrated | 


running. 


In the Mining Section the delibera- , 


vertical type. The diameter of the cylinder is 4in., and the 
stroke 7in., and when running at 400 revolutions per minute, 
is said to develop 44 horse-power. For an oil engine it appears 
to be of light weight for its power. The cylinder is made in 
one piece, with a water-jacket surrounding its upper part and 
also the combustion chamber. The upper portion of the 
crank case is of peculiar construction. It is of such a shape 
that, when secured in position to the cylinder, it forms an 
annular space round the bottom of the cylinder, which can 
be used as a water-jacket if necessary. The air inlet valve is 
shown on the top of the combustion chamber, it is automatic 
in its action, but we are informed that in future engines these 
valves will be worked mechanically. The exhaust valve is 
worked mechanically by means of a cam situated on the half- 
speed shaft. . Gearing with a pinion on the crank shaft, and 
placed directly underneath it, is another toothed wheel, 
the spindle of which operates a rotary pump, which supplies 
the circulating water for the water jacket. We have already 
stated that the oil is forced into the cylinder. This is brought 
about by means of the pump attached to the crank case. The 
pump is worked by a tappet, which is operated by a cam 
fixed to the shaft. To regulate the length of the stroke of the 
pump, thereby varying the supply of oil, the tappet-rod 
reciprocates in a bearing that has an adjustable face, which 
can be screwed into or out from the bearing. The tappet-rod 
is formed with a shoulder, which abuts against this face ; 
thus any alteration in the position of the face alters the 


| length of stroke of the pump. Here, again, there is to be a 


| with the charge of air serves to lubricate the piston. 


slight modification in future construction. At present, the 
delivery of oil into the cylinder is quite independent of the 
‘* timing ’’ of the spark. In future engines there will be a 
variation of oil delivery simultaneously with the ‘‘ timing ”’ 
of the spark. A claim which we have not yet referred to is 
that, the cylinder being kept cool, the fuel injection is not 
vaporised, but remains liquid, and that portion of any 
charge which is in excess of that taken up in ae 

log- 
of the motor by the formation of solid carbon is, it ° 


gin 
a thus prevented. It is found to he only when the fuel is 


; vaporised before combustion that solid carbon is deposited. 


an engine of this type, designed by Mr. John F. Walters, of | 


Kingston-on-Thames. That engine possessed many novel 


features in design which have since then been greatly | 


modified. 
as it is at present made, that we now propose to 


2 Circulati A 
Water Purp 


‘ * From 
2 Tae Excrvesr..@ | Oil Tank 


It is these modifications, or, rather, the engine | 


There appears to be no necessity to use any particular kind 


need—in fact, it is prohibited—to use a carburetter, for the 
reason just stated. 

We recently had an opportunity of inspecting this motor. 
It was fitted in a small launch, which was really not at all 
suitable for the purpose. It is said that the motor can be 
started when cold without the application of heat. This we 
did not test, as in order to start it a small quantity of petrol 
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WALTER’S MARINE OIL ENGINE 


describe. The most radical alteration is the change that, was injected through the air-inlet valve. However, after 


has been made in the amount of compression. 
in the first engine only 60 Ib.; 
under consideration it has been increased to 100 Ib. 


> i This was | once having been run for some time, the engine could be 
in the engine at present | stopped for several minutes and restarted without any 


difficulty whatever. Considering the high compression, and 


By making this alteration it is claimed that this engine is as | more especially the qualities of the small boat in which the 


powerful as a petrol engine of the same weight. Another 
important modification is embodied in the method of igniting 


trial took place, there was little vibration. There was also 
little noise, and even this should be reduced when the 


the mixture. In the original type a mixture of oil and air | mechanically-operated air-inlet valve is adopted. There was 
was passed through an atomiser or mixing chamber. ‘The | 
mixture of gas and air as it came into contact with more | 


fresh air in the combustion chamber was fired by the com- 
pression alone, before the gas and air had time to mix 
completely. This method has therefore been entirely 
superseded by a less complicated device. The atomiser has 
been abolished, and the compression is no longer relied 
upon to fire the gas. Mr. Walters has explained to us 
that he has found, after much experimenting, that he 
obtains the best results by forming an explosive mixture 
inside the combustion chamber. This is done in the 
following way :—Air is sucked into the cylinder through the 
inlet valve situated on the top of the cylinder. On the up- 
ward stroke this air is compressed nearly to the maximum 
compression. 


The oil is then forced into the combustion | 


chamber under pressure in a fine jet or stream. This impreg- | 
nates the air in close proximity to it, but does not affect—or | 


only in a slight degree—the rest of the air. The jet is forced 


across the inside of the combustion chamber directly into a | 
sparking plug. Thus it is claimed that a spray of the fuel | 


being provided near the ignition point, the explosion will 


extend throughout the whole mixture at a slower rate than | 
is usually the case. It is due to this assumption that the | 


engine has a long stroke compared with the diameter of the 
cylinder. It is said that the sparking plug is in no way 


affected by having the fuel forced directly upon it. The | ant installation yet known in Egypt. 
is of the ordinary single-cylinder | gress for three years. 


engine illustrated abov 


rather more smell from the engine than there ought to have 
been, but there appears to be no reason why this also should 
not be reduced. We were informed that the makers are now 
constructing a six-cylinder engine on this principle which 
will embody the modifications already referred to. 








NOTABLE FILTRATION PLANTS IN EGYPT. 


Aw extensive filtering plant, of the American Jewell type, 
has recently been installed in Alexandria; but, though in 
operation for two or three months past, its formal opening 
was deferred till last week, when the ceremony was per- 
formed by the Khedive. Few countries stand in greater need 
of filtration installations for the purpose of securing a pure 
water supply than Egypt, since the Nile is the sole source 
of the country’s water ; and while the great river is throughout 
theyear more or less heavily charged with mineral, animal, and 
vegetable substances, this is accentuated during the period of 
flood, when the stream resembles a flow of liquid slime. 
Several minor filtration plants of the new Jewell system have 
been laid down in some of the centres of population in the 
Delta, such as Mansourah and Damietta, but that now com- 


| pleted for the Alexandria Water ae the most import- 


The work was in pro- 
The Khedive himself was largely in- 





strumental in the adoption of the system in Egypt, as it was 
on his Highness’s estate at Montazah that the first experi. 
mental plant was erected in this country. 

Alexandria draws the whole of its water from the Mahmon- 
dieh Canal, the pollution of which varies with that of the 
Nile, The features of the Jewell system are doubtless well 
known. In Alexandria the water pumped from the Mah. 
mondieh is led off through three settling basins in rotation, 
being mixed as it travels with a sulphate of alumina solution, 
acting as a precipitant for the settling of the mud and other 
matter. The mud walls dividing the basins are so designed 
that the surface water of the first half basin flows to the 
bottom of the second half basin, and from the surface of the 
latter to the filter tanks, acquiring increased limpidity at 
each phase. The sand at the bottom of the tanks in Alexan- 
dria was found thickly impregnated with a mud deposit to 
depth of 10in. 

The two engines erected for the washing process of the 
filters are by Messrs. Belliss and Morcom, Limited, Birming- 
ham. Both are high-speed engines, driving a pair of high- 
lift centrifugal pumps, and the —— for the electric 
lighting of the water company’s establishment, as well as the 
shafting connected with the agitators of the filters, Tho 
powerful main pump engines feeding the mains of the town 
are by Messrs. Douglas and Grant, Kirkcaldy. 

The entire plant is an immense boon to Alexandria. In 
Cairo the problem of a pure water supply is being partly 
prewar | apparently with success—by the sinking of 
artesian wells, the water from which has its origin in the 
Nile after filtration through the sand of the desert. 








VICTORIAN RAILWAYS. 


A RecoRD has been experienced in the working of the railways 
for the oe year. The train mileage has been reduced to the 
extent of 2,261,579 miles, although 194,610 more tonnage has been 
carried, as com with the year 1 This extraordinary 
result has been brought about through the new system of checking 
the train loads, which was introduced by the Chief Commissioner 
—Mr, Tait. In consequence of the heavier loading of trains, the 
gross revenue per train-mile has increased, the result this year 
being 7s. 11-28d., the highest since 1877. 2 

An alteration has been made in the compilation of the report 
this year that makes any comparison with other railways now 
impossible. Details of working expenses are omitted altogether 
from the report for the first time, and for a State railway where 
the public are interested in the working, such information is 
necessary. Then, again, as the railway in the past was not kept 
up to standard condition with regard to renewals of permanent 
way and rolling stock, these deficiences are now being met, but are 
charged separately from ordinary working expenses. Although 
these special expenses are not part of the cost of working the 
traffic during the year, still they are a charge against the railway 
system, and do not relieve the renewal charges on the plant and 
stock at present working. 2 

It has always been the practice in railway accounting throughout 
the world to keep the capital value of plant and stock np to 
standard condition out of working expenses ; with the innovation 
in presenting the accounts by the Victorian Railways this year, 
the amounts set aside for replacement funds are used towards 
wiping out the deficiency of rolling stock, and reducing capital to 
a similar extent. By this means the railway is relieving itself of 
the interest payable on the loans raised, which is still accruing. 

The compilation of the financial results has been shown as 


under :— 
Year ended 


80th June, 1905. 
& 


Gross revenue .. .. 8,582 266 
Working expenses .. 1,871,138 
Netrevenue .. ae hae Le eo ae ae ee ee 
Special expenditures and charges ia reduction of extra- 
ordinary liabilities taken over by the Commissioners at 
Ist July, 1903 :-— 
Belated repairs...» 22 oo se cc se ce ce oe ce 
Rolling stock applied in reduction of deficiency at Ist July, 


54,752 


1 er age ee ee a ae 23,448 

To credit the rolling stock replacement fund towards 
making good the deficiency in the rolling stock at Ist 
/ 3 reer ae a et reer 

To recoup loan funds advanced prior to Ist July, 1903, for 
renewals of way and works, and replacement of rolling 
re ar ae a oe e 

To recoup railway stores Pp t, depreciation in 
the value of stores prior to Ist July, 1908 .. .. .. .- 

To credit the railway loan repayment fund, the deficiency 
in the value of stores before the establishment of the 
railway stores suspense account in the year 1896 


60,000 


58,769 





9,432 


42,084 
248 485 


1,462,642 


Balance net revenue 
1,461,094 


Interest, charges, and expen 
Surplus credited to consolidated revenue 


648 








NAVAL ENGINEER APPOINTMENTS. 


Tue following appointments have been made at the Ad- 
miralty :— 

ae Captain.—John Fielder, to the President, additional 
for temporary service in connection with oil fuel, &c. 

Engineer Commanders.—J. A. Richards, to the Pembroke, for 
the Shannon; C. W. J. Bearblock, to the Indefatigable; George 
Ramsay, to the Vindictive, on recommissioning ; Alfred Hills, to 
the Encounter, on commissioning. F 

Engineer Lieutenants.—J. J. Screech, to the London; A. EF. 
Atkins, to the Powerful, for service on shore at Sydney; W. A. 
Donovan, to the Powerful, to assist Engineer Ca tain ; bomas A. 
Venning, to the Encounter, on commissioning ; William J. Duffel, 
to the Sapphire, for the Eden; F. W. R. Jose, to the King 
Edward ViL., additional, temporary, for duty with Engineer 
Captain, F 

En ineer Sub-lieutenant.—L. H. Black, to the King Edward VII. 

Chief Artificer Engineers.— Hedley E. G. Apps, to the President, 
as assistant to engineer overseer, Southampton district ; William H. 
Hall, to the Victory, for the Wizard. : 

Artificer Engineers.—Walter Shakespear, to the Speedy, vice 
Apps; James Forrest, to the Dryad, vice Pengelly ; Edward |). 
Ottaway, to the Encounter, on commissioning ; James Robson, to 
the Vindictive, on recommissioning. 








Ar the close of 1904 there were 156,456,370ft., or 29,632 
miles, of mains for the transportation of natural gas in the United 
States. They varied between 2in. and 3bin. indiameter. Thegreater 
portion of the pipe in use is 8in. and 10in. in diameter. The line 
pressure on the smaller pipe up to 10in. runs as high as 4(0 Ib.; 
for 20in. diameter the pressure is usually less than 300 Ib. Origin- 
ally the gas pressure in the wells was sufficient to transport large 
quantities in ordinary-sized pipes to points of consumption many 
miles distant. In many instances during recent years the giadual 
falling off of the natural pressure has made it necessary to instal 
powerful pumping or compressing machinery, 
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RAILWAY MATTERS. 

Tur Shanghai-Naziang section of the Nankiog railway 
will be ona on Saturday 

Tux construction of the Central Essex Light Railway 

;, shortly to be commenced, _ It is to run from Ongar to Dunmow 

coe Sible Hedingbam, and will cost a quarter of a million sterling. 

Tur Dominion Minister of Railways states that the- 

tion of the Pacific terminus of the Grand Trunk Railway 

t been determined, notwithstanding reports to the con 


exact loca 
has not ye 
trary. 3 : : 
Tux amount of energy used in operating electric tram- 
neen found to vary between 0-6 to 1-5 units per car mile, 


as t ; 
ones be lverhampton the tramways consume 2-7 units per car 


but in Wo 
mile. 

Tus New York Times states that 21,000 tons of steel 
rails have been ordered from the Altos Hornos de Viscaya Mills in 
Spain fora railway in California at about £5 2s. a ton, as compared 
with £5 33. per ton, the price of American rails. The rails are to 
be delivered duty paid. 

Ir is announced that Mr. Vincent Hill, general manager 
of the South-Eastern and Chatham Company’s Managing Com- 
mittee, has been appointed chairman of the general managers of 
the railway companies of Great Britain, associated with the 
Railway Clearing House. 

Two thousand tons of steel rails have been purchased 
by the Toronto Railway Company for its electric lines in this city. 
It is stated that the order went to a Pennsylvania company. 
They are 90 lb. to the yard. Heretofore the company has pur- 
chased its rails in England. 

NoTWITHSTANDING the very unfavourable conditions 
caused by the Russo-Japanese war, the railways of the Russian 
enpire carried 58,080,170 passengers last year, against 59,276,966 
in 1903, and 4,241,958,000 puds of goods, against 4,113,723,000 
puds respectively. The pud is 36 lb, avoirdupois. 


Notices were posted in the locomotive works of the 
Midland Railway Company at Derby last Friday intimating that 
until further notice the works would be closed from Friday 
evening until nine o'clock on Monday morning. This means a 
loss of seven and a-half hours work a week, and 4000 men aro 
affected. 

An electric tramway has been laid in Manila, and cars 
now run through the principal thoroughfares of the city. Cars to 
the number of fifty-five have been imported in parts from different 
countries, the bodies from Belgium, the axles and steel tires from 
the United Kingdom, and the trucks and electrical equipment 
from the United States. Some larger double-track vestibule cars 
have been ordered from the United Kingdom, and a few have 
already arrived. 

Tur chief manager of the Siberian Railway reports 
that the rolling stock of that line is unfit for service, as the result 
of its having been used to such an extent by the military authori- 
ties during the recent war, and as there was neither time nor the 
labour required for ca iy Say wom ya wagons at the moment. 
Thus a special commission been formed, under Count Solski, 
for the purpose of discussing the question of obtaining new rolling 
stock for use on the Siberian Railway system. 


WHATEVER may be the result of the terrible state of 
affairs throughout European Russia, one thing seems to be certain. 
The railway men have shown that they are masters of the situation, 
aud their agitation for higher wages has resulted in the authorities 
deciding to accede to the men’s requests. Thus the project of the 
budget connected with the Russian State railways for the year 1906 
will be increased by the sum of £956,250 to meet the higher rate of 
wage which is to be introduced on those railways. 


In the next session Parliament will be asked to sanc- 
tion thé transfer of the. Lancashire, Derbyshire, and East Coast 
Railway to the Great CentralCompany. Itis proposed to transfer 
to the shareholders of the former company the following stocks in 
the Great Central Company :—Ooce million pounds’ worth of 34 per 
Cant. Second Debenture Stock, one million of 3 per Cent. New 
Preference Stock, to rank next after the existing 1879 Preference 
Stock ; £557,500 Preferred Ordinary Stock ; and £557,500 Deferred 
Ordinary stock, 


AccrpEnT Bulletin No. 16, just issued by the U.S. Inter- 
state Commerce Commission for the months of April, May, and 
June, shows 41 passengers and 221 workmen killed, and 1253 
passengers and 1511 employés injured in train accidents, Other 
accidents bring the total number of casualties to passengers and 
employés up to 14,669—886 killed and 13,783 injured. For the 
year ending June 30th, 1905, there is an increase of 117 in the 
number of passengers killed, and an increase of 11 in the total 
killed of both passengers and employés. 


Revuter’s Agency is informed that it has been decided 
to. construct a line of railway right across British North Borneo. 
The line will form a continuous connection between the east and 
west coasts, and when — will be of a total length of 250 
miles. The extension will commence at Tenom, 90 miles from 
Jesselton, the principal coastal terminus on the China Sea, and, 
traversing some of the most valuable timber lands of British North 
Borneo, will terminate at Cowie Harbour, on the east coast. The 
extension is estimated to cost £1,500,000, and will be constructed 
in sections, 


Tue New York City Subway of the Interborough Rapid 
Transit Company has now beenin operation one year, and the number 
of automaticsignal movements for the eleventh month—September— 
was about five millions. According to the Ruilroad Gazette, the 
number of signal failures in that month, all on the side of safety, 
was 11, which is an average of one failure to 464,694 movements, 
With this enormous movement there was, it will be seen, 
not a single re-lay failare. Three of the 11 failures shown were 
caused by water leaking through the roof, where the road runs 
beneath the north-west corner of Central Park, the water 
causing the burning out of fuses at signals. 


Tae number of persons-employed at present on the 
Rassian State Railways amounts to nearly 400,000, of whom 
there are about 100,000 in charge of level crossings, 40,000 are 
pointsmen, and 70,000 are guards, engine drivers, and stokers. 
The average yearly wage of a man in charge of a level crossing 
is £21 lls, 6d., and for a woman £18 5s. 6d.; a pointsman is 
prid £18 14s., a guard receives £36 15s., and an engine driver 
£76 ; the ‘‘greasers” and men employed in making up the goods 
train receive on an average £32 12s, 6d., the signalmen £26 0s. 8d., 
the stationmaster £60 7s. That work on the Russian State Rail- 
ways is not altogether very popular is seen by the fact that the 
average length of service is no more than five years. 


THE well-known tourist agents, Messrs. Cook, have 
heen advised that the railway line from Haifa across the plain of 
Esdraelon, east of the Jordan, to Dara’a, there to join the Hedjaz 
railway now being constructed for the conveyance of pilgrims 
between Damascus and Mecca, is still along way from completion. 
The pilgrim line to Mecca is now opened as far as Ma’an, a point 
a little south of the Dead Sea. Its principal use so far has been 
military,jand there seems little likelihood of its ever becoming useful 
to the ordinary traveller. With the exception, therefore, of the 
now comparatively old French lines from Jaffa to Jerusalem, and 
from Beyrout to Baalbek and Damascus, including perhaps the 
extension to Mezerib, the railway development in Palestine is 
practically useless from the traveller’s point of view, 





NOTES AND MEMORANDA. 


Tue second largest stone arch bridge in the world—a 
railway bridge at Salcano, Austria—was recently completed, The 
arch has a span of 279ft. 


ApPaRENTLY the total make of pig iron in the United 
States this year will be considerably over 29,000,000 tons; and 
the activity will continue well into 1906, at least. 


Dorine the past ten months, from January to October, 
textile machinery, valued at £1,495,520, was exported from this 
country, as against £1,138,955 and £3,847,452 for the correspond- 
ing periods of the two preceding years. 


EneutsH shipbuilders in October put into the water 
24 vessels, of about 57,546 tons gross, against 36 vessels, of 94,820 
tons, in September ; 25 vessels, of 64,341 tons, in October last year, 
and 25 vessels, of 57,958 tons, in October, 1993. 


Tue population of the city of New York, according to 
the census recently completed by the State authorities, was 
4,014,304 on June Ist, 1905. This includes the population of 
Brooklyn, Queens, Staten Island, and the Bronx. 


Dorine last month Scotch shipbuilders launched 42 
vessels, of about 64,211 tons gross, as compared with 39 vessels, of 
941,256 tons, in September ; 27 vessels, of 43,495 tons, in October 
last year, and 31 vessels. of 44,612 tons, in October, 1903. 


Tue following comparison between the calorific values 
of different fuels used in internal combustion engines is made in a 
paper by M. Levi, published in the Revue Technique :—Methylated 
alcohol, 10,620 B.T.U. per pound; methylated alcohol mixed with 
50 per cent. petrol, 14,200 B.T.U. per pound ; crude American oil, 
19,630 B.T.U, per pound ; refined American oii, 19,880 B.T.U. per 
pound. 

Tue cotton-spinning and weaving industries in Germany 
continue to increase. The number of spindles this year is 
8,832,000, compared with 7,883,000 in 1898. The spindles are 
distributed as follows :—Rhenish Westphalia, 2,223,000; Saxony, 
1.949.000; Bavaria, 1,578,000; Alsace, 1,511,000; Wurtemburg, 
706,000; Baden, 468,000; Hanover, 211,000; Silesia, 109,000 ; 
Oldenburg, 20,000. 


A competition has recently been announced by the 
Automobile Club de France for an automatic starting device for 
motor ear engines. A prize of £400 is offered by M. H. Deutsch 
de la Meurthe, half of which is to be given to the designer of the 
best device this year, and half to the designer of the best one next 
year. The device must be submitted on a car having one, two, or 
four cylinder engine, and, if a four-cylinder car, one of not under 
20 horse-power. 


Tue Home-office has published the annual return of the 
quantity and value of various minerals raised in the United Kingdom 
in 1904. The total value of the mineral output was £97,477,639, 
as compared with £101,808,404 in 1903. The decrease is due to a 
fall in the average price of coal. The production of coal, 
232,428,272 tons, was the highest hitherto recorded. The output 
of gold from Merionethshire rose from 5495 oz. in 1903 to 19,655 oz. 
in 1904, the value of the gold being £73,925. 


Scirentiric interest in wireless telegraphy will be 
greatly increased by the results of experiments conducted during 
President Roosevelt's recent cruise from New Orleans to Hampton 
Roads on the United States steamship West Virginia, The navy 
yard at Washington was frequently in communication with the 
President's ship while she was passing through the Gulf of Mexico, 
1000 miles away, and this fact is all the more remarkable, says the 
Army and Navy Journal, when it is considered that the messages 
were transmitted mostly overland. 


Tue relative cost of production of manufactured 
articles in the United States and Canada in 1901 are given in 
Canada’s third census of manufactures recently issued. Iron and 
steel products in Canada have 33-87 per cent.—of their value 
charged to labour, 42-48 to materials, and 5-95 to miscellaneous 
expenses. In the United States these elements are, respectively, 
24-53, 49-35 and 10-79 per cent. of the value, Hence in Canada 
there remains 17-7 per cent. of the value for profit or other allow- 
ance, and in the United States 15-33 per cent. 


Some remarkable figures have been issued from the 
Japanese Consulate in London relating to the foreign trade and 
shipping of Japan for the first nine months of this year. The 
trade turnover in this period is 131 million yen greater than in the 
corresponding period of last year, this increase representing over 
25 percent. Theincrease in exports is not a very large matter, 
being hardly four million yen, but manufactured articles show up 
well, a decline of 14 million yen having taken place in raw products. 
There is a decline of rather more than 100 per cent. in steel rails, 
and a 10 per cent. falling off in steam vessels. 


Tae Bureau of Navigation, of the United States 
Department of Commerce and Labour, reports that there were 
built inthe United States during the quarter ended September 30th, 
1905, 315 ships of a tojal of 82 520 tons. Of this total 31 ships of 
68,880 tons were built of steel, and the balance of wood. Of the 
steel ships 27, of 66,329 tons, are propelled by steam. Fourteen 
ships for the Great! Lakes aggregate 54,845 tons, or about two- 
thirds of the grand total of all ships built during the quarter. 
The total compares with 328 vessels, of an aggregate of 40,374 
gross tons, built during the corresponding quarter of 1904. 


Compression tests recently carried out by Professor 
I. H. Woolson, of Columbia University, on cylindrical test pieces 
of concrete 17 days old and 12in. long by 4in. diameter in steel 
tubes showed that the material flowed under a load of 120,000 lb. 
to 150,000 1b. Two test pieces were compressed over 3in., and 
the diameter had correspondingly increased. lt was supposed 
that this excessive distortion had completely disintegrated the 
concrete and left it a powdered mass, but when the tube was 
sawn apart and removed the concrete was found to have taken 
the exact shape of the distorted tube and was as solid and perfect 
in every way possible. 


A pikcE of prehistoric iron was analysed by Mr. H. 
Braune recently, according to ‘‘Stahl und Eisen.” The piece was 
from the upper edge of a water pail, found in a prehistoric grave 
at Castaneda, in South-Western Switzerland. It was covered 
with thin bronze sheet, which had protected it from rusting. 
It contained 0-14 to 0-18 per cent, carbon, 0-005 to 0-08 per 
cent. silicon, 0-012 per cent. sulphur, 0-057 per cent. phosphorus, 
and 0-008 per cent. nitrogen. No manganese, cobalt, or nickel 
were found. The structure was fibrous, but micro-examination 
showed it quite non-homogeneous, exhibiting very variable car- 
burisation. It is concluded that the iron was probably made by 
Etruscan smiths out of Elba ore, 


At the meeting of the Sheffield Society of Engineers 
and Metallurgists, Professor Ripper delivered a lecture on 
‘Some First Principles of Steam Turbine Design.” He said the 
turbine appears likely to supersede the reciprocating engine for 
high-power units, particularly where there is a good supply of 
condensing water. For marine work, the lower limit is fixed at 
about 5000 horse-power, below which it is not likely at present 
that the turbine will be so successful. The cause of the difficulty 
is with the screw propeller efficiency.. For electrical work a lower 
limit of power is available for the successful use of the turbine: 
Up to 1000 horse-power for stationary work and 5000 horse-power 
for marine work the reciprocating engine still holds the field for 
economy in steam consumption, 











MISCELLANEA. 


Tue widening of the English bridge at Shrewsbury is 
estimated to cost £6000. 


Severaw large motor schooners have recently been 
built at San Francisco, and it is intended to provide a great 
number of timber-carrying boats with motors. 


_ ANTHRACITE coal is reported to have been discovered 
in large quantities in the Matanuska district, Alaska, by mining 
experts connected with the Alaska Central Railroad. 


Tae Cunarder Carmania, the largest turbine vessel 
afloat, on Tuesday left the Clydebank Shipbuilding Yard, where 
she has been fitting out since her launch. After trials she will 
go to Liverpool. 


Tue Halifax Special Sewerage Committee have been 
instructed to go into ths question of having the electricity station 
at Milner Royd combined with the refuse destructor, including 
provision of pumps for dealing with the sewage. 


THE sun, according to Sir Oliver Lodge, is shrinking to 
such an extent that in twenty million years it will be incapable of 
warming the earth. Punch suggests that this accounts for the 
abnormal demand for artificial heating apparatus. 


A LONG-DISTANCE electric transmission plant near 
Bishop, Inyo County, Cal., commenced operation on September 
17th. Current is now being transmitted over 113 miles of three- 
phase aluminium cable to Tonopah and Goldfield, Nevada. 


Wuew all the new works are completed at Genoa, that 
harbour will be the largest and deepest in the whole Mediter- 
ranean. The new basin will be utilised exclusively for the coal 
traffic, so that the inner harbour will be used entirely for other 
kinds of merchandise, 


Some excitement was caused in Furness on Tuesday 
by the subsidence of a considerable area of land at a farm at 
Bonsfield, near Barrow. A large hole, som> 2)ft. across aud 109 
yards deep, was discovered very near the farm on that morning. 
The accident was caused by the subsidence of old iron mines. 


Tue first important step towards the opening of Devon- 
port Dockyard extension took place on Monday. The works have 
been in hand nine years, and will comprise four docks and two 
basins, covering 114 acres. Over £6,000,000 have been spent to 
date. Monday’s ceremony consisted of opening sluices and letting 
water into the small tidal basin. 


Tue four collieries in Dutch Limburg worked last year 
produced 466,997 tons, of which 400,757 tons were sold at once at 
the rate of 5-23 florins, equals 83. 7d. pertoa. The Bzlzian Consul 
at Maestricht, who gives these figures, states that the prospact of 
coal mining in Holland is very bright, the great drawback hitherto 
having been want of means of communication. 


We learn from an American paper that a jarless 
pneumatic hammer is being placed on the market. It is statei 
that, owing to the lack of vibration in the pneumatic hammer, 
there is no strain on the user, and for that reason it increases the 
working capacity of the operator. The Qin. stroke riveting 
hammer weighs but 14 1b., and will drive rivets up to ljin. 


Tue Board of Trade have appointed a Commission 
consisting of Sir Kenelm Digby, Colonel Sir Colin Scott Moncrieff 
and Mr. William Robert Sheldon, to inquire into and report on 
certain watters relating to the river Humber. The Hon. Noel M. 
Farrer has been appointed secretary to the Commission, which 
will hold a preliminary sitting at the Westminster Palace Hote 
on Wednesday, November 29th. 


Goop progress is being made with the laying of the 
underground telegraph wires between Glasgow and London, and 
the completion is now expected towards theend of the year. Tae 
pipes from Carlisle to Glasgow were placed in position som? months 
ago, and the operations now are connected with the drawing in of 
the wires. These are. being carried out simultaneously from the 
Glasgow and Carlisle ends of the system. 


A CONFERENCE between members of the Shipbuilding 
Employers’ Federation and of the Boilermakers’ Society was held 
in Newcastle on Tuesday. The subject discussed was the working 
of pneumatic tools in shipyards and the reduction which should 
come off ‘‘hand rates” in favour of the machines. It is stated 
that this long-standing matter was at last settled, and that the 
percentage deductions agreed upon shall come into force on the 
first full pay in December next. 


WE have received a copy of the rules and conditions 
governing the British International Cup for Motor Boats, to be 
held next year under the auspices of the Motor Yacht Club. We 
gather that no limitation will be placed on the motive power 
employed, and the only restriction of tha size of the competing 
vessels will be in the overall length of the hull, which must not 
exceed 39ft. 1l4in. The length of the course will be not less than 
30 nor more than 35 nautical miles. 


_ At the last meeting of the Metropolitan Water Board 
it was decided to promote a Bill in the next session to provide fur 
the removal of the intake of the eastern district on the river Lea to 
a point at or about Feilde’s Weir, and for the interception of 
the sewage between Feilde’s Weir and Hertford, in the valley of 
the Lea, and between Feilde’s Weir and Bishop’s Stortford, in 
the valley of the Stort. The expenditure in connection with the 
proposals is estimated by the Board’s engineer at £685,000. 


Art the first International Public Works Congress held 
in connection with the Liége Exhibition the following resolutions, 
proposed by the National Federation of French Contractors’ 
Sydicates, were passed unanimously :—(1) Contractors’ responsi- 
bility should be limited to concealed defects of construction, fraud, 
or bad work, contrary to the provisions of the specification and 
schedule of prices, or drawings. (2) The responsibility should be 
limited to a year as regards bad work and apparent defects, and 
five years for concealed defects. 


THERE is a dispute on the Tyne between engineers and 
boilermakers, which suggests the conundrum—‘‘ When is a boiler 
not a boiler?” The trouble is as to which of these trades the 
work of making Babcock and Wilcox boilers belong. The 
engineers claim that the boilers are ‘‘an engineers’ job,” and are 
made by engineers at Babcock and Wilcox’s own works on the 
Clyde. On the Tyne, where the boilers are being made presum- 
ably under licence, the whole of the work, except the boiler 
mountings, has been given to the boilermakers. A local confer- 
ence on the subject has ended as it began, and the matter is now 
to be referred to a central conference, 


In reporting to last week’s meeting of the Eastern 
District Committee of Dumbarton County Council, Mr. W. R. 
Copeland stated that while the proposed scheme for increas- 
ing the reservoir accommodation for the water supply of 
the Clydebank and Dalmuir district would give a daily suppiy of 
1,000,000 gallons, this would not prove adequate beyond two or 
three years. In view of the rapid increase in the demand for 
public works, shipyards, and dwelling-houses, Mr. Copeland 
recommends that a survey should be made further afield, with a 
view to securing a supply on a much larger scale. He mentions 
that the consumption in the first quarter of 1901 was 1,600,000 
gallons per day, while in the first quarter of the present year it 
had risen to 2,286,155, and in the second quarter to 2,421,576 
gallons. The scheme for increased reservoir accommodation, as 
presently proposed, is to be proceeded with meanwhile, 
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rORBIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F, A. Brocxnavs, 7 Kump/jasse, Viewna, 
CHINA.—Kauty amp Watse, Liurrap, Shanghai and Hong Kong. 
* pRANOE.—Bovvaav amp Onnvituar, Rue dela Banque, Paris, 
GERMANY.—ASHER amp Oo., 18, Unter den Linden, Berlin. 
F. A. Brocnaavs, Leipsic ; A. Twurrmuyen, Leipsic, 
INDIA.—A. J. CompripaR amp Co., Railway Bookstalls, Bombay. 
[TALY.—LomscHER AND Co., 807, Corso, Rome ; Bocca Fuunns, Turin. 
JAPAN.—Katty amp Watse, Liuirzp, Yokohama, 
g. P. Manuva awp Cov, 14, Nihonbashi Tori Banchome, Tokyo. 
RUSSIA.—O. Ricker, 14, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—W™. Dawson & Sons, Limirep, 7, Sea-st, (Box 489), Capetown. 
Gorpom anv Gotcu, Long-street, Capetown. 
R. A. Taompsom anv Co., 88, Loop-street, Capetown. 
J. O. Jora amp Oo., Capetown, Port Blisabeth, Joha , 


AUSTRALIA.—GoRDon uD Gorton, Melbourne, Sydney, and Brisbane. 
R. A. Toompsom anv Co., 180, Pitt-street, Bydney; Melbourne 
Adelaide and Brisbane. 
Turner AND Huwperson, Hunt-street, Sydney. 
NEW ZEALAND.—UProm awp Co., Auckland; Onaic, J. W., Napier. 
OANADA.—MonTREAL News Co., 886 and 888, 8. James-street, Montreal, 
Torowto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InrznnationaL News Oo., 68 and 
85, Duane-street, New York; Sussorirriom Nuws Oo., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy amp Waten, Limitzp, Singapore, 
CEYLON.—WiavaRtua amp Co., Colombo. 








SUBSCRIPTIONS. 


Tam Enuineze can be had, by order, from auy 
country, at the various railway stations; or it can, if pref 
supplied direct from ce on the following terms 
advance) :— 

Half-yearly (including double number) .. .. £0 14s. 6d. 
Yearly (including two double numbers) .. .. £1 9s. Od. 


O.orn Reavine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d, 


If credit ovear, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subscriptions will, until further notice, be received at thé rates 
given below. Foreign Subscribers pa; in advance at these rates 
will reveive Ta# EnGInggR weekly and post free. Subscriptions sent 
by Pust-office Order must be made payable to Tas Encinuzr, and 
accompanied by letter of advice to the Publisher. 

Tain Parsr Corigs. Taick Papsr Corrss. 
Half-yearly .. .. £0188, Od. | Half-yearly .. .. £1 0s. 
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be 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 


correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all eases be acconipanicd by a large 
envelope legibly directed by the writer to himself, and stamped, in ordei 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

4% All letters intended for insertion in Toe E or taining 
questions, should be accompanied by the name and address of the writer, 
not necessari/y for publicatios, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

497 ~=We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


Tom Cat.—The cxternal area of smoke tubes, as in a locomotive or 
marine boiler, is usually taken when measuring the heating surface. 

J. L. J.—We are unable to recall the name of any other book than Reed’s, 
but will make some inquiries, and if any other works exist answer 
you again in this column. 

C. 'W. A. (Leeds).—You might try ‘ Producer Gas,” by Humboldt Sexton, 
Manchester, The Scientific Publishing Company, price 10s.; or *‘ Gas 
Producers for Power Purposes,” by W. A. Tookey, London, Percival 
Marshall and Co., price }s. 

R. W. P. (Croydon).— You might try either ‘‘ Water Supply,” by Reginald 
E. Middleton, ( harles Griffin and Co.. Limited ; or ‘‘ The Water Supply 
of Towns and the Construction of W:terworks,” by W. K. Burton. 
London, Crosby Lockwood and Son. 

J. J. (Putney).—There are no doubt dozens of valve gears in the market, 
which are alike in their object. The great difference is purely one of 
detail ; but the ultimate success or failure of most inventions depends 
on details, and for this reason the importance of apparently trifling 
differences between two inventions cannot be overlooked. For the 
further information for which you ask, we must refer you to the 
inventor, whose address we have given, and wh? will no doubt 


supp’y it. 
INQUIRIES. 


WROUGHT IRON OR M.S. SHEETS. 
Srm,—Can any of your readers tell us where to obtain Jarge wrought 


iron or M.8. sheets, jin. thick and perfurated all over with jin. holes? 
November l4th. J. G. M. 








MEETINGS NEXT WEEK. 


Society or Arts.—Weinesday, November 22nd,at 8pm. Ordinary 
meeting. ‘‘The Cinematograph and its Applications,” by F. Matin- 
Duncan. 

Tas Institution or Crvit Enoingers.—Tuesday, November 2ist, at 
8 p.m. Ordinary meeting. Discussion on paper, “On Waterways in 
Great Britain,” by John Arthur Saner, M. Inst. C.E. 

InsTITUTION OF ELectricaL Enciverrs: Birmincuam Locav. Sgcrion. 

Wednesday, November 22nd, at 8 p.m., inthe Physics Theatre of the 
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THE LONDON COUNTY COUNCIL'S ELECTRICITY SCHEME. 


WE criticised in our issue of November 3rd the 
scheme brought forward by the Highways Com- 
mittee of the London County Council for the supply 
of electricity in enormous quantities for light and 
power purposes. The report of the Finance Com- 
mittee on this proposal was published on Monday. 
It is a short and highly impressive document. We 
have read it with pleasure, because it affords 
evidence that there are some members of the 
County Council who are imbued with sound com- 
mercial principles, and are not afraid to speak their 
minds freely. Practically, they condemn the policy 
of the Council. We cannot say they condemn a 
scheme, because there is no scheme in existence, 
unless we call a few crude but momentous pro- 
positions a scheme. 

It will be remembered that the Administrative 
County of London and District Electric Power 
Company introduced a Bill last session which 
passed through Committees of both Houses, but 
failed to secure a third reading at the end of the 
session. Just what part this Bill has played in 
stimulating the LC.C. to action it is not easy to 
say. But the Highways Committee’s report to 
which we have referred above took the figures of 
the Power Company and used them as a basis for 
their own proposals. The Finance Committee 
carefully and rightly disclaim any acceptance of 
the Power Company’s calculations; but they none 
the less regard them as informing, and so far 
useful. Capital powers to the amount of £6,600,000 
were sought by the company, which estimated that 
electricity could be generated at -154d. per unit. 
General and other expenses brought this up to *522d. 
per unit. It was proposed to sell electricity at : 7d. per 
unit, or, say, three farthings. We may digress here 
for a moment to say that electricity has never yet 
been generated in the county of London at anything 
approaching the price. About the best result yet 





has been 1:3d. at the terminals of the machines, 


and 2d. per unit is the lowest sum at which it has 
been so far found possible to sell current for power 
and heating ‘purposes, and that only because the 
normal lighting rate varies between 7d. and’5d. 7 
unit, according to the quantity taken. The London 
County Council contemplate’an indefinite expendi- 
ture. The Finatice Committee assume that not less 
than £3,000,000 would be required “in the first 
instance” for a large generating station with 
distributing mains. The expenditire would be 
divided over four or five years. The interest to be 


paid on the capital at 3 per cent. represents a sum ~ 


of £380,000. The ultimate debt charges, assuming 
that the expenditure on land and buildings were 
spread over sixty years, and the cost of machinery, 
trunk mains, &c., over twenty-five years, may be 
taken roughly at about 6 per cent., which, on an 
initial outlay of £3,000,000, would represent an 
annual charge of £180,000 a year. 

How is this charge to be met? Very simple 
calculations show that to prevent loss the London 
County Council would have to sell upwards of 
200,000,000 units per annum at an average of 07d. 
per unit in order to realise a working profit of 
£180,000 per annum.: The Finance Committee do 
little more than hint at a question of very great 
importance. Is it likely that within the County of 
London a demand could exist for 200,000,000 units? 
Obviously the Committee hold that it could not, 
whereas if the London County Council follow the 
course proposed by the Power Company and extend 
their cables into the country, the wider area would 
largely increase the amount of capital to be provided, 
and acd greatly to the Council’s responsibilities. 
It is clear that a proposal of this kind is invested 
with very serious «difficulties in the shape 
of vested interests and capital already expended. 
Thus, for example, what would become of the 
generating station of the Central London Railway 
at Shepherd’s Bush, or that of the Metropolitan 
Railway? _ Would these be absorbed in the 
Council’s network? - Turn in what direction we 
may, we find objections to any scheme for a 
monopoly of supply, no matter by whom that 
supply is effected ; and we cannot think it possible 
that the London County Council would do with less 
capital than the Power. Company, and we are 
certain that in the long run the company would 
get far more for the money. 

We are in precisely the same position as the 
Finance Committee, in that we have no definite 
scheme to criticise or praise. The Highways 
Committee, indeed, seem to know next to nothing 
about the details of a subject with which they have 
rashly undertaken to deal. We may ask, however, 
where and how the enormous supply of electricity 
contemplated is to be used ?. In the metropolis manu- 
factures of all kinds are rapidly decaying. One after 
another industries are going into the country. 
London is becoming a consuming instead of a pro- 
ducing city; and this condition is altogether adverse 
to any scheme limiting the supply of electricity to 
London proper. The Power Company, wise in its 
generation, has taken note of the fact, and proposed 
to supply a relatively enormous area, of which 
75 per cent. lies outside the county of London. It 
is not clear that under any circumstances the 
London Courty Council could extend its operations 
outside its own kingdom. The Power Company 
would have fresh ground to break to a very consider- 
able extent, while the London County Council's 
ground is already largely stocked, nor is there a 
shadow of evidence forthcoming that existing 
borough councils would be disposed to take friendly 
action. 

The Finance Committee are unable to criticise the 
proposition that electricity can be sold for «7d. per 
unit, which is, of course, a crucial point. But they 
have no difficulty in finding reasons why the London 
County Council should drop the entire scheme. 
The indebtedness of the Council is already enor- 
mous, and they are committed to undertakings of 
the first magnitude. It is pointed out that any con- 
siderable demand for the loan of more money would 
infallibly be followed with a rise in the interest to 
be paid for it. In conclusion, the Finance Com- 
mittee desire to impress upon the Council the fact 
that the enterprise to which it is being asked to 
commit itself is one which, from its nature and from 
the possible developments of electrical science, is of 
a somewhat uncertain character, and that the 
Council is being asked to commit itself without any 
figures before it showing that the undertaking would 
be made self-supporting. The Committee are, more- 
over, of opinion that the Council should be further 
guided in this matter by its financial position, and 
that it should not largely extend its financial 
engagements during the next few years beyond 
those already entered into—advice, the soundness 
of which is absolutely incontestable. Unfortu- 
nately, it has not been utilised. On Tuesday the 





report was discussed by the Council, and strangely 
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enough neither Lord Welby, the chairman of the 
Finance Committee, nor any other member of that 
Committee said a word in its favour. Apart from a 
wild assertion by Mr. John Burns to the effect that 
in a very few years a farthing per cent. would be 
regarded as an extravagant price to pay for current, 
no attempt whatever was made to deal with 
finance of the scheme. The prevailing idea was 
that no outside monopoly should be permitted to 
exist, and that the entire supply of the metropolis 
should be in the hands of the L.C.C. Finally, tbe 
recommendation of the Highways Committee to 
prepare a Bill to be introduced early in the next 
session of Parliament was accepted, subject to the 
following additions moved by Sir Francis Mowatt :— 
‘‘ Provided that before the introduction into Parlia- 
ment of any Bill opportunity shall be afforded for a 
full discussion in the Council of its provisions, 
especially as they affect their financial consequences 
of the scheme.” This was carried on a show of 
hands. The hope of the ratepayer now lies in 
Parliament. 


BOARD OF TRADE RETURNS, 


A REMARKABLE article from the pen of Professor 
Paul Arndt, of Frankfort-on-the-Main, has been 
published recently in the pages of the Statist. 
Professor Arndt has dealt, at the instance of Mr. 
Speyer, a well-known banker, with the question of 
German investments abroad. Mr. Speyer tells us 
that Professor Arndt shows clearly that the foreign 
investments of Germany in recent years have been 
very large, and that in a comparatively short period 
Germany has invested abroad a total sum of no less 
than 30,000 millions of marks (£1,500,000,000), 
that her annual income from foreign investments is 
now 1400 to 1500 million marks (£70,000,000 to 
£75,000,000), that her total income from foreign 
investments, shipping, commissions, &c., is now no 
less than 2000 millions of marks (£100,000,000), 
and that, after investing abroad in recent years an 
average of 800 millions of marks (£40,000,000) per 
annum, Germany’s imports have still exceeded her 
exports on balance by 1200 millions of marks, or 
£60,000,000. Now, into the question of finance 
raised here we have no intention of entering. It 
admits of being discussed in a way which would 
not interest our readers; but there remains one 
aspect of the question which concerns all engineers 
and manufacturers of this, and, indeed, of other 
countries, and about which something may, perhaps, 
be written with advantage. In the near future 
much will be heard about imports and exports. It 
is well that the meaning of the words should be 
understood. 

In the first place, then, let us consider what 
Professor Arndt intends to convey. Germany’s 
imports exceed her exports in value by £60,000,000. 
It is clear that they must be paid for in some way, 
and the Professor suggests several ways. There is, 
for example, the interest on foreign investments, 
freights, commissions, &c. &c. He goes into an 
elaborate explanation of exchanges, and combats, 
very properly, the mistaken theory that the so- 
called adverse balance of trade must impoverish a 
country. We need not follow him into details. 
The broad fact, well known to statisticians, is that 
on paper all nations, almost without exception, 
import more than they export. It is as though 
everyone was spending more than his income aad 
hastening on the road to insolvency. Yet we find 
that the result is not that ruin which is anticipated, 
but so much greater material prosperity that the 
pessimist has to seek for explanations which are not 
always forthcoming, for a_ politico-economical 
paradox. 

It would appear that in all cases it is desirable to 
make sure of our facts; and it is especially good 
science to verify them when paradoxes turn up. So 
far as Great Britain is concerned, we think that it 
can be shown that a large part of the fabric built up 
by Professor Arndt has no foundation in fact; and 
we believe that the same proposition holds good of 
Germany and most other countries. In one word, 
neither Professor Arndt nor anyone else knows 
what the income or expenditure of a nation is. 
Our Board of Trade returns, at all events, do not set 
forth the true value of our exports or imports, and 
there are income and expenditure of which no 
Government takes any cognisance whatever. It has 
been stated that in Italy there is spent every year 
about £14,000,000 brought into the country by 
foreigners, mainly tourists, which in no way re- 
present exports; nor does this seem to be an 
overestimate. But leaving on one side such 
matters as this, and confining ourselves to official 
statements, we say without the smallest hesitation, 
and as the result of very careful and prolonged 
inquiry and correspondence with the Board of 
Trade, that the value of our exports is always under- 
estimated in the Board of Trade returns, while the 


the | ways, to say nothing of the exporters’ profit. 





value of our imports is overestimated. Thus, for 
example, the declared value of a given steam 
engine is, let us say, £1000 when it is ex- 
ported; but during its trip to its final destination 
it rises in value by, for example, freight paid 
to the English shipowner, and in various —~ 
makers will probably receive £1250, and that 
becomes the declared value, let us suppose, in 
Russia. In few words, the export value as it 
appears in the Board of Trade returns is only 
four-fifths of the real value. Put in another way, 
we may say that two countries exchange com. 
modities. Each declares the export value at £1000, 
each declares the import value at £1250. Ostensibly 
each is spending more than it receives. The result 
is that the statistical figures about which we hear 
so much do not do more than indicate the drift of 
trade. They may very easily mislead, and they do 
mislead platform speakers and many _ well- 
meaning political economists who have not taken 
the trouble to ask on what a Board of Trade 
return is based. The assumption is that the 
figures given by the” exporter represent something, 
but what, even men like Mr. Speyer do not quite 
know. There are, indeed, three or four or more 
values for everything which can be bought or sold. 
When, for example, a portable engine is made, it 
represents a certain outlay in money on the part of 
its maker. But it is sold at a profit; the price, 
including the profit, is another value. Then 
insurance is paid, and a particular price is stated for 
insurance, and this quite frequently is the value 
returned to the Board of Trade. But no one ever 
over-insures. In all cases the wise man will back 
his luck, and only provide partially for a risk. The 
general effect is that, as we have said, the value of 
the imports of all countries is over-stated, the 
value of the exports of all countries is under- 
stated; and this is one reason, and a very 
potent reason too, why such an enormous disparity 
as £60,000,000 sterling should exist between the 
imports and exports of Germany, 

We do not for a moment assert that we have ex- 
plained the whole of the disparity. On the contrary, 
we have pointed out that a great deal of money 
passes backwards and forwards between countries 
ot which the custom houses have no knowledge. 
Besides this, there is duty levied which in one sense 
enhances the value of imports. Returning to our 
steam engine. If the maker has to pay a duty 
of £10 on it, he will deduct that sum from its value. 
The importer may very well add it on. Then 
freights, and interest on foreign investments, and 
many other items go to account for the difference. 
Professor Arndt is quite right in his methods and 
in his way of looking at matters, but he is wrong 
in his data. He jumps to the conclusion that he is in 
possession of the money value of Germany’ exports 
and imports of raw material and manufactured goods; 
nor does he know what the word “ value” really 
means. The lack of the definitions impairs his rea- 
soning from beginning to end, with the result that 
after we have read his letter we are no wiser than’we 
were before. He accepts official returns as repre- 
senting the actual sums spent and received by trades 
in money, in service, or in commodities. But 
official returns never include the differences between 
the export and import value of the same thing. A 
portable engine on its way to Russia, let us say, 
increases in valuedaily. The official value in Russia 
is, therefore, more than its official value in an 
English port. But after all, it is the Russian value 
that comes to this country, and so far our income 
equals our expenditure in the long run. 


LOCAL AUTHORITIES AND PROVISIONAL ORDERS, 


A circuLAaR letter recently issued by the Board of 
Trade will be found on page 487. It is of consider- 
avle importance to those who are concerned with 
the supply of electricity under Provisional Orders. 
The Board state, in the first place, that their 
attention has been called to the large number of 
instances in which they have in recent years found 
it necessary to revoke Provisional Orders which 
have been obtained by local authorities under the 
Electric Lighting Acts, or in which local authorities, 
having obtained Provisional Orders, have entered 
into agreements with companies for carrying the 
Order into effect, these agreements bring in many 
cases ultra vires, or, at least, of doubtful validity. 
The Board are of opinion that it is undesirable that 
a local authority should avply for a Provisional 
Order without having a definite intention of 
exercising the powers under the Order when 
obtained, and in future the Board will not be 
prepared to grant an Order to the local authority 
unless they are satisfied that the powers will be 
exercised either by the local authority themselves, 
or in exceptional cases by a company—-to be named 


—— 


in the Order—when special power is taken to 
transfer to the company within a limited period. 

This is the burden of the first part of the 
letter published by the Board. What eyil jg 
it intended to remedy? It is the practice, to 
which we alluded last week, which has been jp. 
dulged in by some local authorities of obtaining 
Provisional Order, placing it in a pigeon-hole, and 
then waiting for some opportune moment to put 
it in force. In the meantime, knowing that the 
local authority have power to supply electricity, 
private companies in the district, who are able and 
willing to do the work, have been prevented from 
doing so. It is well to bear in mind that a local 
authority has power to veto the grant of a Pro. 
visional Order to a private company. This veto 
may in special cases be overruled by the Board 
of Trade. In cases, however, where the local 
authority can say, “Oh! we have a Provisional 
Order in our possession, under which we may 
perform the service which this company is anxious 
to perform,” the Board will not be inclined to with- 
draw the right of veto. 

The observations made by the Board in the letter 
above quoted from are sufficient evidence that local 
authorities have been making a bad use of their 
powers. Hitherto local authorities have always 
been favoured in the matter of electricity supply, 
This particular form of trading has come to be 
regarded as a species of monopoly for local authori- 
ties. Let it be suggested that a private company 
should be entitled to supply a district, and the muni- 
cipal hand is raised in horror at the proposal. We 
should not like to aver that all municipal boilies 
who have undertaken the supply of electricity have 
made a hopeless failure. Far from it. In some 
districts the price charged to the consumer is so 
moderate that one is led to wonder whether the 
consumer, as ratepayer, may not be paying the 
losses which are incurred by the local authority in 
supplying him with electric light. Signs are not 
wanting, however, to show that the Board of Trade 
are beginning to take the view that the private com- 
pany is deserving of more liberal treatment in the 
matter of electric lighting. Too long has the local 
authority been at liberty to carry out a dog-in-the- 
manger policy. The letter on which we comment 
illustrates this change of attitude on the part of the 
Board of Trade. We recall another illustration 
which is even more favourable. In the last two 
sessions of Parliament a Bill was promoted on the 
part of the Government for the purpose, infer alia, 
of withdrawing the right of veto which is now 
exercised by the local authorities. The proposal 
is that while a local authority sball have no power, 
mero motu, to say, ‘‘ We object to this Bill being 
introduced,” it may come in and oppose the Bill 
before a Parliamentary Committee. If there is 
really any valid objection to the principle of the 
measure, it can surely be advanced in the Com- 
mittee room. It is to be hoped that the Bill 
which compasses this very desirable object may 
soon be passed into law. 

The Board of Trade also point out in their letter 
that they have observed that there is a growing 
practice for individuals or unregistered comparies 
or firms to apply for Provisional Orders under the 
Electric Lighting Acts. In such cases the Board, 
having in view the undesirability of individuals or 
unregistered bodies exercising statutory powers 
involving the breaking up of streets, have inserted 
in the Order as granted a provision that the powers 
under the Order shall not be exercised unless within 
a fixed period they are transferred to a registered 
company approved by the Board. In the majority 
of cases the company is named in the Order, It 
appears that this procedure has proved unsatisfac- 
tory and inconvenient; in some cases the Orders 
have lapsed by reason of the grantees being unable 
to form a company with a capital sufficient for the 
purposes of the undertaking, and in others the 
submission to the Board of the proposal to transfer 
has been postponed to so late a date as to leave 
insufficient time for the due consideration of the 
matter. The Board have decided that in regard to 
any future application of this nature they will 
require that the proposal to transfer shall be 
submitted to them no less than three months 
before the expiration of the period fixed by 
the Order for the completion of the transfer. 
The new rule as proposed by the Board appears 
to accord with good sense. It is eminently unde- 
sirable to allow irresponsible persons to exercise 
the power of uprooting streets. As we have often 
pointed out in these columns, it is competent for 
any private person or company to supply elec- 
tricity without parliamentary powers of any kind. 
Where, however, it is necessary to send the wires 
or cables under or across a highway, compulsory 
powers must be obtained for this purpose, other- 
wise the undertaker is relegated to the tender 





mercies of the local authority who have charge of 
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the highway in the district. The object of the 
Board of Trade in formulating their new rule is to 
revent these compulsory powers being conferred 
upon irresponsible persons. 


THE MOTOR CAR INDUSTRY. 


Tue growing invasion of this country by motor 
yebicles of foreign origin is illustrated by a reference to 
the Board of Trade returns for the first ten months 
of the current year. In round figures the imports 
of motor cars and parts thereof amounted to 
£9,987,000 in that period, as compared with 
£2,176,000 in the corresponding ten months of 
1904, being an increase of no less than £711,000 
for the year; while the value of motor cycles and 
parts has advanced from £42,000 in the first ten 
months of 1904 to £67,000 in the equivalent term 
of this year. If the import trade has assumed such 
large dimensions, it is,on the other hand, somewhat 
satisfactory to be able to say,that we have an export 
trade which, although comparatively small, is at all 
events manifesting an upward movement. Thus, 
the value of the exports of. motor cars and cycles 
and parts totalled £387,000 in the first ten months, 
as contrasted with £271,000 in the same period of 
last year, being an increase of £116,000 for the 
present year. The improvement in the value of 
the vehicles sent out of the country is encouraging ; 
but it is specially in regard to the home market that 
makers should devote particular attention before 
launching forth on a large scale in the export 
markets, Certainly some of the large concerns, 
judging from the reports presented during the past 
few weeks, are beginning to find the motor vehicle 
industry of a. profitable character. No less than 
90 per cent. was paid by one firm, whilst others 
have distributed dividends at the rate of 10 and 
74 per cent., so that it would seem that the motor 
car industry, as represented by these recent instances 
of distribution of profits, is in a tolerably satisfac- 
tory condition financially. Not only so, but the 
companies report the possession of extensive orders, 
whilst other companies engaged in the tride also 
intimate briskness of business and bright prospects 
for the future. 

It is scarcely necessary to say that with a demand 
in the home market. exceeding the supply, and with 
an outlet to the-Colonies and elsewhere that is 
waiting to be cultivated, no pessimistic ideas prevail 
as to the future of the home industry of motor car 
engineering. Even the inquiry with closed doors 
of the Royal Commission on Motor Car Traffic will 
not place a damper upon the development of the 
industry, for, apart from the question as to whether 
—as in the case of Royal Commissions on certain 
other subjects—any effect will be given to the 
recommendations which the Commission may deem 
it necessary to make, very few persons believe that 
the present speed limit will be reduced by the 
Government which may be in power on the conclu- 
sion of the investigation. On the contrary, it seems 
possible that, while penalties for convictions for 
driving to the danger of the public may be suggested 
to b rendered more severe in the case of light motor 
cars, the speed limit may be increased or entirely 
abolished. This is, of course, merely a conjecture 
of the legislation which is promised for next year; 
but however the position may turn out to be, it is 
highly probable that the ultimate situation will be, 
generally speaking, more favourable for the develop- 
ment of the home industry. 


LONDON TRAFFIC, 


In answer to a letter recently addressed to him 
by Sir Henry Oakley, as Chairman of the Central 
London Railway, Sir Francis Hopwood has replied 
on behalf of the Board of Trade that he is authorised 
to state that the Government have sanctioned the 
preparation of a Bill relating to London traffic and 
involving the establishment of a Traffic Board. It 
will be remembered that among the recommenda- 
tions of the Traffic Commission, the report of 
which was @iscussed in our columns some little 
while ago, was the appointment of a Traffic Board 
for the control and co-ordination of means of loco- 
motion in the metropolis. The practically unani- 
mous view of all witnesses before the Commission 
had been that such a body was a necessity, and 
that much of the complexity and difficulty which 
had arisen in the past had been because no such 
authority existed. The Commission appeared 
thoroughly to appreciate the want, and went so 
far as to define the number of members of which 
it considered the Board should consist, and the 
powers which it should possess. Among other 
things it was suggested that it should make a pre- 
iminary examination of all private Bills dealing 
with locomotion in Greater London; should bring 
about the improvement of the main rvads leading 





out of London, and should consider the revision and 
amendment of the lawg regulating the breaking u 
of streets. The central idea was that the Boar 
was to seek to make all the various factors work 
smoothly together, and generally to devise and 
superintend improvements. Evidently the Govern- 
ment have considered the recommendations—or 
some of them—good, or they would not have acted 
upon them. It would appear, too, that action is to 
be taken in the near future, since, in his reply to 
Sir Henry Oakley, Sir Francis Hopwood remarked 
that although it was impossible to say what effect, 
it any, the introduction of the Bill would have upon 
the decisions of Parliamentary Committees appointed 
to deal with railway and other private Bills touch- 
ing the traffic interests of London, yet the Govern- 
ment thought it only fair that- notice should be 
given of the proposed Bill, so that promoters of 
other Bills might determine what course to adopt 
during the coming session. This would certainly 
seem to indicate that the Bill will be brought for- 
ward at an early period of the coming session. If 
this be the case the Government are to be congratu- 
lated in having so promptly dealt with a matter 
which is of pressing importance. 


THE LIMITATIONS OF THE TELEPHONE, 


ELEcTRICAL inter-communication by telephone 
has become such an important factor in every-day 
life that it is not a matter for surprise that Mr. 
John Gavey, in his presidential address to the In- 
stitution of Electrical Engineers, delivered on 
Thursday, 9th inst., should have dealt largely with 
this subject. It would appear from Mr. Gavey’s 
remarks that for short distance messages the tele- 
phone was seriously threatening the telegraph ; but, 
as he pointed out, the questions of cost and physical 
limitations of the former at present prescribed the 
radius of its efficient employment. The distance 
that speech could be transmitted through cables 
was limited. One of the problems for the coming 
electrician to solve was the increase of this distance. 
The reason for the restriction was to be found in 
the attenuation and distortion of the electrical 
waves or impulses in cables, which results in tele- 
phone authorities usually considering 42 to 46 miles 
of English standard lead-covered paper insulated 
cable as the limit of effective commercial speech. 
Not the least interesting part of Mr. Gavey’s address 
was his presentation of some oscillograph records 
showing the attenuation which takes place through 
one mile ard through 20 miles of the standard 
cable. A number of letters were rapidly spoken 
into the transmitter, and the respective transmitted 
and received curves recorded in the usual photo- 
graphic manner. In the one mile length the curves 
at opposite ends were almost counterparts of one 
another, the differences of amplitude were inappre- 
ciable, and all the irregularities of each transmitted 
curve were faithfully reproduced at the distant end. 
When experiments were made with the longer 
length of cable the difference of amplitude was 
strongly marked, and it became difficult to com- 
pare the shapes of the two curves, although these 
still bore a substantial resemblance one to the 
other. This line of investigation was to be carried 
a good deal further, and Mr. Gavey would appear to 
be by no means hopeless regarding the future, for 
he concluded his address with these words :—“ I 
have little doubt that the progress of electrical 
means of inter-communication will in the future go 
on unchecked, and that those associated with and 
responsible for such progress will, in the course of 
the next few years, bring about such developments 
that they be in a position to compare in no un- 
unfavourable manner the advance of these particular 
branches of our work with that which we can foresee 
in all other branches.” 








OBITUARY. 


ROBERT WHITEHEAD. 


A man who did much to revolutionise modern naval 
warfare has passed away in the person of Mr. Robert 
Whitehead, who died on Tuesday last at Beckett Park, 
near Shrivenham. Perhaps because his life’s work had 
been carried out in Austria, Mr. Whitehead had received 
from his native country no recognition of his services. 
Paradoxical as it may appear, when talking of such a 
devastating appliance as a torpedo, Mr. Whitehead is 
reported to have considered it as a means for ensuring 
peace rather than a bringer about of war. His idea, no 
doubt, was that the fearful effects of the torpedo, when 
once realised, would be a sufficient deterrent to peoples or 
nations contemplating war. Apparently he has been too 
ill during the last year to be informed of the fearsome work 
wrought by the torpedo in the Russo-Japanese war. The 
fact that both nations were armed with the same weapon 
did not prevent the breaking out of war, but, on the con- 
trary, called forth deeds of heroism on both sides. When 
it comes to be considered, it will. be seen that the self- 
propelling torpedo has entailed very great changes in 





naval construction. Without it we should not have the 
numerous torpedo boats and torpedo boat destroyers 
which form such a feature in the navies of the world. 
Without it the submarine would have no raison @étre, 
and net equipment would be unnecessary. In the light 
of present-day arrangements, it is, perhaps, difficult to say 
exactly what would have taken place had not the White- 
head torpedo been invented. It is, at all events, safe to 
state that it has probably had more influence than any one 
other thing on modern naval tactics. 

Whitehead was not the inventor of the torpedo as such. 
Spar torpedoes had been used long before his time, but it 
may be claimed for him that he produced the first 
dependable self-propelling and steering torpedo. As long 
ago as 1866 a Captain Luppis, of the Austrian navy, 
submitted to Mr. Whitehead a model of a torpedo—if 
such it might be called. It was a small boat propelled by 
clockwork, and capable of making some six to seven knots 
on the surface of the water, on which alone it could 
travel. Its range of action was to be some 600 to 700 
yards. It was supposed to be steered by lines from the 
shore. In the bows of the boat was carried the explosive, 
which was to be detonated by a percussion arrangement 
when the boat came against any obstacle. This was the 
starting point. The Austrian’s boat appears to have been 
quite unworkable, but it set Mr. Whitehead’s mind to 
work. It is characteristic of the energy of the man that 
before the end of the same year in which Captain Luppis 
had come to him, the first Whitehead torpedo had been 
designed and made. It was a very different instrument 
to that which is carried at the present time by all the 
navies of the world. Unfortunately, during experiments 
with it, it was lost. However, sufficient experience had 
been gained to indicate in what manner it might be 
improved, and two years later, in 1868, a second torpedo 
capable of being ‘aunched and of making its way unaided 
towards the object of attack had been constructed. The 
same year it was adopted by the Austrian Government, 
but it was not till 1871 that Great Britain, after a number 
of trials which were carried out at Sheerness, decided to 
purchase-the right to employ it. Curiously enough, at 
this time the capabilities of the apparatus were closely 
akin, as regards speed and radius of action, to the boat of 
Captain Luppis. It could travel at the rate of eight 
knots for a distance of about 600 yards. 

‘The Whitehead torpedo has been very greatly improved 
since that date. Now-a-days the radius of action is 
up to 4000 yards or over, and the maximum speed has 
been increased to 36 knots. The weight of explosive 
carried in the 1868 torpedo was perhaps 301lb. Now-a- 
days it is about 200 1b. Mr. Whitehead and his firm are 
largely responsible for all the improvements which have 
been introduced, but one of the most important of these 
is due to Mr. L. Obry, of Trieste. Indeed, it may be said 
that without it the present-day torpedo would have been 
impossible. We refer to the gyroscopic steering 
apparatus. This was based upon the principle that a body 
revolving on a free axis tends to preserve its plane of 
rotation. A gyroscope with a plane of rotation parallel 
to the vertical axis of the torpedo will have an angular 
motion if the torpedo is diverted from its original course. 
This angular motion is employed to actuate the steering 
mechanism by operating an air motor connected with the 
rudders, and keeping the torpedo in the line of discharge. 
The apparatus consists of a fly-wheel caused to rotate by 
a spring, the barrel on which the latter is wound having 
a segmental wheel which gears into a toothed pinion spindle 
of the fly-wheel. Owing to the diameter of the segment 
being much greater than the pinion, a rapid rotary 
motion is imparted. 

The spring is wound up by a key from outside the 
torpedo, and kept in tension until the projectile is dis- 
charged, when the spring is released by the air lever being 
thrown back, which admits air to the engine; the gyro- 
scope is then freed and set in motion wiih its plane in 
the plane of the vertical axis of the torpedo, as it was in 
the launching tube. 

The earlier forms of torpedo had been subject to the 
defect that they might or might not keep on their proper 
course. Up to, say, 600 yards they might be relied upon 
to be fairly accurate. Even as late as 1898 the range of 
comparatively certain steerage was not above 800 yards. 
The fastest speed was 29 knots. With the advent of the 
gyroscopic steering apparatus the radius was immediately 
raised, and it is now some five times what it was but 
seven years ago. It has likewise been safe to increase 
the speed. 

It may, perhaps, be of interest if we give particulars of 
some of the Whitehead torpedoes actually employed by 
the Japanese in the late war. The Japanese have from 
their earliest determination to be possessed of a navy 
been great believers in the efficacy of torpedo craft. Our 
readers will be well aware how many of these have come 
from English builders. The dimensions of some of the 
torpedoes they carried will come somewhat in the nature 
of a revelation to the uninitiated. They were 2I1ft. 4in. 
long, and 17°7in. in diameter. They weighed no less 
than 1968 Ib., and carried a charge of 198 lb. of gun- 
cotton. Their propelling machinery was worked by air 
under a pressure of 2250 lb. on the square inch. They 
could travel for 2187 yards at an average speed of 28 knots, 
and for 1094 yards at an average speed of 31 knots. It 
can be well understood what fearful possibilities attach to 
such an engine of war-—and a very large part of the credit 
for its invention was due to the late Mr. Whitehead. 

Robert Whitehead was born on January 3rd, 1823, at 
Mount Pleasant, Bolton-le-Moors, Lancashire. He was 
therefore in his eighty-third year at the time of his death. 
What little schooling he had was obtained locally, and at 
the age of fourteen he was apprenticed to his mother’s 
brother, Mr. William Swift, who was manager of the 
engineering works of Messrs. Richard Ormerod, of 
Manchester. Here he went through the works and 
drawing-office, and, at the same time, attended classes 
on engineering subjects at the Mechanics’ Institute. He 
was an able draughtsman, and retained his skill with 
mechanical instruments practically up to the time of his 
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death. 
and at some time during this period an event occurred 
which had a potent bearing on his future career. This 
was simply that his uncle, Mr. Swift, went abroad as 
manager to Messrs. Philip Turner and Sons, who had a 
business at Marseilles. Young Whitehead joined his 
uncle, and entered into the service of the same firm. 
Being, however, apparently of an independent disposition, 
he did not occupy this position long, for three years 
later he moved to Milan, and set up in business on his own 
account. The particular line he took was very different 
from that with which he afterwards became associated, 
for it had to do with machinery for silk weaving, into 
which he introduced a number of improvements. He 
also designed and carried out some drainage works in the 
Lombardy plains. 

In 1848 he left Milan and went to Trieste, entering the 
service of the Australian Lloyd Company, and later on 
was for two years in the engineering works now called 
Stabilimento Tecnico Triestino, but then belonging to 
Messrs. Strudthoff. In 1856 he went from Trieste to 
Fiume, and was persuaded by some friends, who provided 
the necessary funds, to open the Stabilimento Tecnico 
Fiumano. His versatility in matters engineering is well 
shown by the fact that in these works he designed and 
constructed the engines for some of the Austrian war- 
ships. For this he was decorated by the Emperor. 

In 1872 he bought up the works, which had apparently 
failed owing to want of work, and engaged with his 
son-in-law and eldest son in the manufacture chiefly of 
torpedoes and the necessary adjuncts. These have 
always remained the headquarters of the firm, though a 
branch works, which has mainly been concerned in the 
manufacture of torpedoes for the British Navy, was 
started in 1890 near Weymouth. 

A portion of each year Mr. Whitehead spentin England 
principally on his estate of Paddockhurst, at Worth, in 
Sussex. Here he was much loyed for his courtesy and 
benevolence. Though there is reason to believe that he 
felt acutely that, though honoured by other countries, the 
country of his birth did not recognise him in the same 
manner, he was, as a fact, the most modest and retiring 
of men, nor one who sought public fame for himself. In 
business he was regarded as being scrupulously honest 
and straightforward. : 

In 1845 he married Miss Frances Maria Johnson, of Old 
Byland, North Yorkshire, and he had seven children, two 
of whom died when quite young. His wife predeceased 
him in 1884. 


WILLIAM PARROTT. 


WE regret to have to announce the death of Mr. William 
Parrott, the general secretary of the Yorkshire Miners’ Asso- 
ciation, which occurred at his house in Huddersfield-road, 
Barnsley, on the 9th inst. 

Mr. Parrott was one of the well-known quartette—Messrs. 
E. Concy, B. Pickard, W. Parrott, and J. Frith—who fornearly 
a quarter of a century laid and ruled the destinies of the strong 
Yorkshire Miners’ Association, Mr. Parrott was-born in 
December, 1843, at Boe Green, Wellington, Somerset, but 
the family shortly after his birth removed to Methley, near 
Leeds. - Whilst’ stilla boy—aged nine or ten years—young 
Parrott was at,work in the pit, and passed through the usual 
processes to that of,coal getting. The instinct for learning 
and self-improvement quickly. became manifest, though Mr. 
Parrott was almost thirty years old before his fellow-miners 
established him ~chetkweighman at the Good Hope pit, 
Normanton Common,~under~the then new legislation. 
In 1876, he  becatiie™-assistant secretary to his late 
colleague, Mr. Pickard;of.the-West Yorkshire Miners’ Asso- 
ciation; and again, in 1881¥when the South and West Yorkshire 
organisations were mergédtintorthe present Yorkshire body, 
Mr, Parrott was placed inrtbemesition of agent. From that 
time he took part in all:the;notable movements, being chosen 
by his Association, along; with; his fellow-officials at both 
national and international, assemblies of miners, and in 
each case becamé one. of -the executives. In 1902, when 
Mr. Pickard diéd,-"Mr-~Parrott attained a long-cherished 
ambition of entgring Parliament for Normanton, and becamé 
also cept he Yorkshire Association. 

It is most*fitting to speak of Mr. Parrott as a conciliator. 
Tm--timés of trouble and dispute between owners and 
workmen at collieries, his presence was ever welcomed, 
and he won for himself marked esteem and implicit 
confidence. 








DOCKYARD NOTES. 


THE armoured cruiser Black Prince, built at the Thames 
Ironworks, has arrived at Spithead, and coaled in Portsmouth 
Harbour on Wednesday preparatory to steam trials. She 
promises to be the first completed of the class, and her sister 
the Duke of Edinburgh, after some trouble on her steam 
trials, is now laid up for her propeller to be altered and her 
boilers seen to, These failures are probably nothing but the 
troubles usually incidental to any new class of ship ; but some 
considerable reticence is being observed officially about her. 
So far as we can ascertain, however, the stories about her 
breakdowns are very exaggerated—that is to say, there is no 
reason to suppose that she will not presently reach her 
designed speed. 


THE latest story of the new German battleships is that 
they will carry 12in. guns fhstead of 1lin. 


Latest reports from Japan do not suggest that the navy of 
our allies will be very materially strengthened by some of the 
salved Port Arthur fleet, and that the enterprise expended 
in raising Admiral Wiren’s fleet was directed rather with a 
view to trophy hunting than naval expansion. The cost of 
repairing some of the vessels will be nearly as much as build- 
ing new ships would amount to. 


Tue Askold has been released at Shanghai, and is reported 
to have sailed for Vladivostok, or what may be left of that 
place, 


He was employed with this firm for nine years, | 
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MILK REFRIGERATING PLANT 
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MILK .REFRIGERATING MACHINE. | cast iron, and the driving shaft runs through the body of the 
; eles ' condenser, a gap being made in the condenser coils to permit 

A mILK refrigerating plant, made by Messrs. William of this arrangement; the shaft, of course, runs in a sleeve. 
Douglas and Sons, Limited, of Putney, is shown inthe accom- | Above the suction and compression valves on the top of the 
panying engravings. This plant, we may mention, competed cylinder are two stop valves by which the whole system can 
at the recent Dairy Show, where it was awarded the gold be shut off from the compressor with no further loss of 
medal. The general arrangement will be well understood refrigerating gas than the small amount which may be in the 
from the diagrammatic drawing below. On the right is the top of the cylinder. The regulating valve is shown to the 
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MILK REFRIGERATING PLANT 


refrigerating machine, which is the Douglas-Conroy patent, right cn the top of the condenser with a stop valve under- 
the refrigerating agent being sulphurous anhydride—SO,. | neath. The working pressure of the compressor is from 35 Ib. 
The compressing cylinder is, as will be seen, jacketed. This | to 501b., and ordinary cast iron packing rings are, so we are 
is for the circulation of water, and the inlet and outlet ports | informed, sufficient for the piston head. The gland is packed 
for the water are connected direct to the general water supply | with soft cotton soaked in oil and also with one or two turns 
to the condenser. The jacketing is required in order to | of Garlock packing, finishing with a rubber ring. _ 

liquefy a small amount of the SO, in the cylinder where it | The evaporator, which in milk-cooling plant is made 
supplies all the lubrication necessary. The compressor is | relatively large, so that it may hold a good stock of brine, con- 
mounted on the side of the condenser tank, which is of # | sists of a wrought iron cistern insulated with cowhair out- 
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750-TON STEAM HOPPER DREDGER 


WILLIAM SIMONS AND CO., LIMITED, RENFREW, ENGINEERS 








side. Wrought iron spiral coils are used for the evaporation 
of the SO, in the evaporator by which the refrigerating effect 
is produced. There are, as will be seen, two conical milk 
coolers. The great trouble with cylindrical milk coolers with 
— flutings has been the amount of soldering necessary, 
this soldering gets eaten away with the calcium chloride 
brine, and the coolers rapidly become useless. In those 
shown in the drawing the spiral flutings are pressed out of 
one sheet, and the soldering is thus very much reduced. The 
mantle inside fits fairly closely to the flutings and permits, 
so it is said, only a very slight leakage of the cooling medium 
through the join, so that the bulk of the refrigerant passes 
round in the flutings. The inside mantle is secured to the 
fluted mantle with two rubber joints, top and bottom, and it 
can be taken out in a few minutes at any time for examina- 
tion or cleaning, or the repair of damaged flutings. 

t: In the majority of creameries the milk is first cooled with 
water from the surface pipes or from wells, and obviously it 
would be a waste of energy to use artificially chilled brine to 
do any cooling which can be done by water alone. The top 
cooler therefore is connected to the water service, and more 
than half the cooling can thus be done. The lower cooler is 
connected with the brine circulation by a ‘‘ Douglas ’’ con- 
centric rotary pump fixed to the side of the condenser. The 
cold brine is drawn from the bottom of the evaporator, cir- 
culated round the flutings of the lower cooler, and then returned 
to the top of the evaporator. A by-pass is provided by which 
a circulation is kept up when the cooler is not in operation, 
as, of course, it promotes the cooling of the brine to have it 
continually in motion among the coils, and this circulation 
provides a ready means of agitation. The milk to be cooled 
is elevated by another Douglas concentric pump, which, in 
creameries, is connected to the milk receiving tank. One of 
the advantages claimed for the above plant is its simplicity ; 
it can, so the makers inform us, be readily operated by one 
man. 

‘We may add that this particular refrigerator is designed to 
eliminate 19,000 British thermal units per hour. The 
makers generally allow 34 brake horse-power to drive the 
compressor, shafting, brine pump, &c., but we understand 
that the record of power found to be required for the plant 
as it was run at the Dairy Show was only 2} brake horse- 
power, 








NEW DREDGER FOR NEWPORT. 


” For the Alexandra (Newport and South Wales) Docks and 

ailway Company, William Simons and Co., Renfrew, 
launched, on the 31st ult., a powerful 750-ton hopper dredger, 
constructed to deal with the deepening and improvement of 
the port of N: ewport, Mon.,and itsapproaches. The dredger, 
which was put into the water complete with steam up and 
ready for work—the naming ceremony being performed by 
Mr, Macaulay, of Newport—has been constructed to Lloyd’s 
highest class. for a vessel of her type. The bucket ladder, 
whichis constructed in accordance with the builders’ latest 
practice and most improved:form of girder work, is designed 
for dredging to the very considerable depth of 48ft. below 





water level. The buckets are of special design and strength 
for dealing with the various classes of material to be met 
with at Newport and its approaches, and the nominal bucket- 
lifting capacity is 900 tons per hour. The vessel is propelled 
by two sets of triple-expansion surface-condensing engines 
of sufficient power to obtain a speed of about 9 knots when 
loaded. Hither set of engines is available for driving the 
dredging gear, and change gear is provided so that a constant 
piston speed can be maintained, and the full power of the 
engines exerted, whether the dredger is working on hard or 
soft material. Steam is supplied from two large marine 
multitubular steel boilers constructed to Lloyd’s requirements 
for 1601b. per inch working pressure. A complete installa- 
tion of auxiliary condensing plant is provided, also steam 
fire and salvage pump, automatic boiler feed pump, together 
with full outfit of engine-room auxiliaries, in accordance with 
the best modern practice.. Independent manceuvring steam 
winches are provided at bow and stern for regulating the cut 
of the dredger, also independent steam-hoist gears for con- 
trolling the bucket ladder and the hopper doors. The 
dredger is electrically lighted throughout, and in all respects 
equipped for constant and efficient work in her destined 
province, 


Mr. Robert Anderson, Renfrew, who acted as resident 
inspector. 








TWO NEW COMPASSES. 





WE have recently had an opportunity of examining two 


new compasses designed 5 Mr. B. Shorthouse, A.M.I. 
Mech. E., and constructed by Mr. W. H. Harling, of 47, 


Finsbury-pavement, London, E.C. The first, which we 
illustrate in Fig. 1, is a new form of 
compass, so designed that whatever 


be the size of the circle to be drawn 


instrument—both nibs of the pen 
will always touch the paper. By 
this means it is claimed that circles 
with different radii may be drawn 
with the same thickness of the line 
in each case. These objects are 
attained by making the instrument 
in such a manner that the pen is 
always parallel to the needle leg. 
How this is brought about is clearly 
shown in Fig.1. The tube and the 
needle leg are rigidly connected to- 
gether. The pen is fixed to a lug, 
which can move sideways in the 
tube. The lug being made similar 
to a nut, any motion of the screw changes the position of the 
pen. The threaded spindle is attached to both the milled 
nuts shown at the ends of the tube. 
turning either of these milled heads the = travels either 
away from or nearer to the needle leg. The sleeve is made 





Fig. 1 


She has been constructed under the direction of 
Mr. John Macaulay, general manager to the Alexandra 
(Newport and South Wales) Docks and Railway, assisted by 


—within, of course, the limits of the 


Therefore by simply | 








exactly to fit inside the’cylinder, which is sprung in such a 
manner that it grips the sleeve, and so takes up any wear 
between the two. 

The beam compasses—+illustrated in Fig. 2—also possess 
features which are not only novel, but improvements. For 
instance, either or both heads have a certain amount of side- 
way adjustment brought about by means of a screw placed 
below the beam. Further, when the screw for tightening the 
head is loose, the head will not fall from the beam, as the 
latter is of a special form. Instead of being a rectangular, it 
is made with a small projecting beading. The plate, which 
is screwed up against the beam by the tightening screw, is 
cut away at the bottom, so that it will just rest on this bead- 
ing or ledge when being screwed up against the lath. Thus it 
in no way prevents the lateral motion of the head, but 
obviously it prevents the head frcm falling off. The arrange- 





“Tek yeyleer’ 


Fig 2 


ment is clearly shown in Fig. 2. The mechanism for making 
small adjustments is similar to that adopted in the parallel 
bow compass, which has already been described. 








Ir is estimated that, owing to the destruction of the 
Baku oil wells and refineries during the recent riots, there will be 
a shortage in the world’s petroleum production during the fiscal 
year 1905-1906 of 55 per cent., which will probably result in higher 
prices for oil. 
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MOTOR-STARTING PANEL FOR COLLIERY 
WORK. 


A new form of enclosed panel as made by Messrs. A. 
Reyrolle and Co., Limited, of Hebburn, to suit the special 
requirements of Messrs. Selby, Bigge and Co., for use in 
collieries and works, is shown in the accompanying illustra- 
tion. The panel consists of a slate base mounted upon an 
enclosed iron framework. Doors are provided at the sides of 
this frame, but these can be locked so that the parts in the 
inside are only accessible to those who have the necessary 
authority and the key for opening the padlock. The panels 
are made of various capacities, and they contain three-phase 
oil break switches which are either hand operated only, or 
are provided with an overload automatic release in addition 
to the hand-operating device. A pilot lamp is mounted at 
the top of the board over the ammeter. This pilot lamp is 
provided to indicate the potential on the panel, and to show 
when the connections are alive. The potential transformers 
are protected by dust fuses enclosed in the porcelain boxes 
fixed directly over the switch. Those acquainted with the 
circumstances of colliery working will appreciate the advan- 
tages offered by the foregoing arrangement. 








A DECK-CAULKING TOOL. 


THE usual method of caulking the wooden deck of a ship is 
by hand. It is expensive as well as laborious, and in recent 
years has given way, to a considerable extent, to more 
expeditious methods, which involve the use of machinery. A 
neat tool for this purpose has recently been brought to our 
notice. It is known as the Palmer and Webster pneumatic 
deck-caulking tool, and is constructed by the Pneumatic 
Engineering Appliances Company, Limited, of Palace- 
chambers, Westminster. The illustration we give below 
needs little explanation. The apparatus consists essentially 
of two parts, the feeder and the hammer. The latter is a 
standard pattern pneumatic hammer, called the Thor, which 
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DETAILS OF CAULKING TOOL 


18 made by this firm. The feeder is made of cast steel, and 
is arranged to be fitted to the rest of the apparatus by means 
of a steel pin, which passes through a double eye-piece, 
through which the power of the hammer is transmitted. To 
minimise injury to the bearings owing to the action of the 
blows, a rubber cushion is placed in each eye-piece and also 
in each eye of the holder. These can be seen in the drawing. 
The pin acts as a spindle for the caulking discs, of which 
there are three kinds, The seam opener is used to open the | 
seam to the required width to receive the oakum. Then the | 


caulking tool is employed to insert the first caulking thread. | non-condensable gases, which resultsin the practical elimina- 16 cents per 1 


of the first thread by means of a third tool, called the maker. 
The oakum is laid down on the seam in long lengths, and 
one end threaded through the nose of the feeder, as shown in 

| the illustration. As the feeder is moved along, the oakum is 

| automatically picked up. The machine is capable, so it is 
claimed, of doing much more work than it is possible to do 
by hand with ordinary tools—in fact, it is said that two 
apprentice carpenters can caulk 690ft. a day with two tools. 
Further, the firm states that for drumming decks one 
apprentice can do 900ft. in one day. 








AMERICAN ENGINEERING NEWS. 


Locomotive valve gears.—From time to time new designs 
of valve gear for locomotives are put forward with great 
| claims for. high efficiency and economy, as compared with 
the old and almost universal link motion. But while some 
improvement is possible, the limit is really very small. Ina 
recent paper before the South-Western Railway Club, U.S.A., 
Mr. W. #. M. Goss stated that a locomotive, having the 
ordinary valve gear, with its narrow port openings and wire- 
drawing effect, can develop one horse-power on less than 
241b. of steam per hour. The best performance of a simple 
non-condensing Corliss engine, with cylinder 18in. by 4sin., 
was 23°91b. of steam per hour; and such an engine, with 
its large port openings and prompt movement of the valves, 
can be relied on to give as good performance as engines 
having any other type of valve gear, operating under similar 
conditions of speed and pressure. In fact, the Corliss type 
of gear is taken as a standard of perfection by many 
improvers of locomotive valve gears. The engine above 
noted, however, worked with steam at only 96 lb. pressure, 
and if worked with the 1801b. pressure common in locomo- 
tive practice, it should require less than 23]b. of steam per 
horse-power per hour. It may be assumed, on the most 
liberal basis, that a Corliss engine, if given the advantages of 
the high-steam pressure and h‘gh piston speed common in 
locomotive service, may give a horse-power-hour on approxi- 
mately 8 per cent. less on the consumption and 2 1b. less of 
steam than the locomotive. This, then, is the margin 
within which those who seek to improve the locomotive valve 
gear must expect to work, and while it is well worth atten- 
tion, it cannot revolutionise practice. In certain cases new 
gears have been found » be from 10 per cent. to 20 per cent. 
higher in efficiency tL.n the link motion, but in all these 
cases the link motion was undoubtedly poorly designed or 
in poor condition. 

Armour-plate saw.—The Midvale Steel Company, U.S.A., 
has added to its new armour-plate works a special circular 
saw for cutting this hard material. The plate is clamped, 
and the saw is mounted in a travelling carriage moved by a 
heavy lead screw, with change gears giving a feed of 0°15in. 
to lin. per revolution of the saw. The mandril carrying the 
saw blade is driven by a worm meshing with a worm wheel 
on the back end of the mandril, while the front end hasa 
solid forged collar to which the blade is attached by eight 
2in. bolts. The peripheral speed of the saw is from 10ft. to 
40ft. per minute. The machine is driven by a 50 horse- 
power electric motor at the end of the bed-plate. The saw is 
a steel plate, 70in. diameter, and 1}in. thick, with rectangular 
slots on each side, half the thickness of the plate, the slots 
alternating on opposite sides. In these are set the cutters, 
which are raked 20 deg. backward from the radial line and 
have an outward inclination of 1 deg., so as to cut clear of 
the blade and prevent friction or binding. The cutters are 
of high-speed forged steel 57in. long, 2in. wide, and }}in. 
thick ; they project 1}in. from the plate or disc, the cutting 
diameter of the saw being 73in. Hardened nickel steel 
armour plate 44in. thick has been cut at a feed of Qin. per , 
hour ; and 5in. unhardened nickel steel plate at 40in. per , 
hour. The cutters can make a cut of 50ft. in length without 


| re-grinding. 


The Pennell condenser. — What is known as the Pennell 
flask system for the condensation of exhaust steam by means 
of saturating air has been invented, and is said to be specially 
adapted to the condensing of steam for ice-making purposes, ' 
It allows the condensation water to pass off free from the ' 


a series of flat rectangular chambers or flasks, se 
they are of galvanised sheet steel, 12ft. high, ate wae d 
4in. deep. The exhaust steam enters ol flasks po 
bottom corner, and by means of a series of horizonta] ps 
channels extending from each end alternately and actin 
baffle plates, the steam is compelled to travel to and fro = 
ascends, the water of condensation collecting at the botto, ° 
while the gases pass out at an upper opening. he cite,’ 
lating water is pumped from the catch tank to a Pesca 
above the condenser ; from this it flows, and by a suitable 
device is so distributed as to flowin a thin film over the 
entire outer surfaces of the flasks, and falls into a catch 
basin or into gutters leading to a tank. The water ma 
used for boiler feed, or may be cooled by falling through 
cooing Snes so as to be used again for condensing. The 
Pennell ammonia condenser is a wind machine, the con 
denser coils being enclosed in a housing with doors, so that 
by 1ts position and the occasional use of a disc fan « suitable 
volume of air may continuously pass through the coils, while 
at the same time water is delivered at the top and s0 dig. 
tributed as to flow down over all the pipes. The main doors 
are at the north and south ends of the housing, the fan bein 
used in calm weather and with east or west winds, 8 
Treatment of fine iron ores.—Many of the immense deposits 
of iron ore in the United States are in the form cf loose 
earth, and the fine material causes considerable trouble jn 
the blast furnaces. Large quantities are blown out by the 
blast and collected in dust chambers. In a few cases the 
dust is made into briquettes, but the process is too slow and 
expensive for general use. In a newly-patented process the 
fine ore or flue dust is mixed with tar as a binder or medium 
which has an affinity for and forms volatile compounds with 
such impurities as sulphur and arsenic. With these 
impurities it is gradually volatilised, the iron oxides being 
converted into nodules of any desired size, free from moisture, 
The adhesive substance is not used to bind the particles of 
ore together permanently, but its function is to bind them 
initially and in the progress of the ore through the rotary 
kiln used for the production of the nodules aid in fusion, the 
final product being permanently coherent nodules containing 
substantially no fixed foreign compounds. It is found that 
the size of the nodules can be regulated by varying the 
quantity and quality of the binder, the degree of heat, and 
the rapidity of movement of the ore through the kiln. In 
practice under Mr. King’s process the addition of 1 per cent, 
of pitch to 99 per cent. of an ore analysing 67 per cent. 
metallic iron and 1 per cent. silica produces nodules about 
the size of a goose egg, a size adapted to open-hearth work, 
while } per cent. of pitch added to 994 per cent. of the same 
ore produces nodules the size of a partridge egg, the s'ze best 
adapted to blast furnace practice. The plant now in opera- 
tion has a capacity of 200 tons per ddy. The ore from the 
storage bins is fed to the upper end of an inclined rotary 
kiln, but before reaching the kiln the tar is added to and 
mixed with it. The mixture forms lumps or masses, and as 
these pass through the kiln they are subject to increasing 
temperature and become agglomerated or permanently semi- 
fused by the admission of pulverised coal to the lower end of 
the kiln. The process is not only adapted for use at furnace 
plants, but may be installed at the mines not only to con- 
solidate the fine ore into the more convenient nodules, but 
also to remove the moisture, which runs from 10 to 12 per 
cent., and which has to be paid for in transportation and 
evaporated in the blast furnace. 








LAUNCHES AND TRIAL TRIPS. 


TWILIGHT, steel screw steamer ; built by Messrs, Wm. Gray and 
Co., Limited ; to the order of Messrs. John Wood and Co.; dimen- 
sions, 342ft., 47ft. 6in. by 24ft. 9in.; engines, triple-expansion, 
24in., 38in., 64in. by 42in., pressure 1801b.; constructed by builders; 
a speed of 12 knots was averaged ; trial trip, October 20th. 

COLONEL, coaster steamer ; built by Messrs, John Shearer and 
Sons, Limited, Kelvinhaugh ; to the orderof Messrs. Purdie, Glen, 
Miller and Co.; engines constructed by Mr. James Ritchie, Partick ; 
the engines worked throughout with great smoothness ; trial trip, 
October 21st. 

OBERHAUSEN, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Deutsch-Austra- 
lische D.G., of Hamburg; dimensions, 386ft. by 50ft.; engines, 
quadruple-expansion ; constructed by builders ; the vessel attained 
a speed of 12} knots per hour ; trial trip, October 24th. 

GRACEFIELD, steel screw steamer; built by Swan, Hunter and 
Wigbam Richardson, Limited ; to the order of Messrs. E. J. Sutton 
and Co., dimensions, 324ft. 6in., 46ft. 6in. by 23ft. lin.; to carry 
4600 tons deadweight; engines, triple-expansion, 22in., 37in. and 
66in. by 42in., pressure 180 Ib.; constructed by builders ; launch, 
October 28th. 

SIEGMUND, steel screw passenger and cargo steamer ; built by 
Irvine's Shipbuilding and Dry Docks Company ; to the order of 
Dampfschiffs Rhederei ‘‘ Union” Aktiegesellschaft ; dimensions, 
332ft., 45ft. by 24ft 9in.; engines, triple-expansion, 234in., 38in. and 
64in. by 42in., pressure 180 !b.; constructed by Richardsons, West- 
garth and Co.; launch, October 28th. 

SINGLE-DECK turret steamer; built by Wm. Doxford and Sons, 
Limited ; dimensions, 352ft. by 48ft. by 25ft.; to carry 6300 tons 
deadweight; constructed by builders ; launch, October 28th. 
NortuwaltE, steel screw steamer ; built by Messrs. Wm. Gray 
and Co., Limited ; to the order of the Raithwaite Steamship Com- 
pany ; dimensions, 354ft. 6in., 49ft. 6in. by 27ft. 5in.; engines, 
triple-expansion, 25in., 40}in., 67in. by 45in., pressure 180 1b. ; con- 
tension bs builders ; an average speed of 114 knots was attained ; 
trial trip, November 4th. 

Lorp Dersy, steamer ; built by Messrs. A. McMillan and Sons ; 
to the order of Messrs. John Herron and Co.; dimensions, 375ft., 
48ft. 3in. by 27ft.; engines, triple-expansion, 26in., 42in., 70in. by 
48in., pressure 180 lb.; constructed by Messrs, Dunsmuir and 
Jackson; an average speed of 12 knots was made; trial trip, 
November 7th. 

MALAKAND, steel screw steamer ; built by Messrs. Harland and 
Wolff ; to the order of Messrs. Thos: and Jno, Brocklebank, 
Limited; dimensions, 470ft., 58ft., and 8000 tons gross; to carry 
11,000 ‘tons deadweight; engines, quadruple-expansion ; con- 
structed by builders ; launch, November 11th. 

SERULA, steamer; built by Swan, Hanter and Wigham Richard- 
son, Limited ; to the order of Cork Steamship C »mpany, Limited ; 
dimensions, 260ft. by 34}ft. beam ; to carry passengers and cargo ; 
the machinery worked without a hitch ; trial trip, November 9th. 











Ir is estimated that the natural gas used in the United 
States in 1904, which was valued at £7,699,350, displaced coal, 
wood, and other fuels valued in the aggregate at £8,682;240. The 
general average price of natural gas to consumers is very close to 
cubic feet, and the pressure 4 oz, above atmos 


Finally, two threads of oakum are caulked down on the top | tion of the core in the cake of ice, The apparatus consists of pheric, 
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T.8.8, EMPRESS OF BRITAIN. 





Tux Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched, on the 11th inst., the twin-screw 
steamer Empress of Britain, the first of two similar vessels 
they are building to the order of the Canadian Pacific Rail- 
way Company, for their mail and passenger service between 
Britain and Canada. The sister ship, Empress of Ireland, is 
well advanced on the stocks, and will be launched some time 
in January next. These two vessels, while not the longest 
built on the Fairfield stccks—the Cunarders, Campania and 
Lucania, launched in 1893, being 32ft. longer—are yet very 
notable, as having a considerably higher gross register 
tonnage than any vessel previously built, and as being, at the 
launching stage, the heaviest vessels ever sent off the ways of 
this yard. This is true at least of the Empress of Britain, 
whose launching weight, with cradle and sliding ways 
included, was understood to approach 9000 tons. The cir- 
cumstance may be regarded as reflecting a favourable light on 
the efforts of the Clyde Trust to maintain and improve the 
depth of the harbour and river. The estimated gross register 
tonnage of the Empress of Britain is 14,500 tons, while the 
actual gross tonnage of the Cunarders is some 12,950 tons. 
The displacement of the new vessel, when floating at her sea- 
going draught, will be 20,000 tons. Her general dimensions 
are ; Length over all, 569ft. ; beam, 65ft. 6in. ; and depth to 
upper deck, 40ft. She has been built to Lloyd's three-deck 
and shelter deck 100 Al class, with long bridge and top- 
gallant-forecastle. The latter, it is believed, is an innovation 
in this class of vessel, and is specially noteworthy as con- 
tributing to the weatherly qualities of the vessel on account 
of its great height above the water-line, and of giving the 
vess?] « most imposing appearance. She is constructed with 
a cellular doubie bottom throughout, and is sub-divided into 
separate compartments by nine water-tight bulkheads, all 
extending to the level of the upper deck, and situated to con- 
form with the recommendations of the bulkhead Committee 

viz., in such a way that with any two compartments filled 
with water the ship will still remain afloat. There are in all 
eight decks, all being plated, and sheathed with teak where 
exposed, and with yellow pine where under cover. 

Accommodation has been provided for 310 first-class, 470 
second-class, and 500 third-class passengers, all on and above 
the main deck, and for 270 steerage passengers on the lower 
deck forward. ‘The remainder of the lower deck, with the 
whole of the orlop deck and hold, is cargo space, and two of 
the ‘tween deck holds will be insulated for carrying frozen 
meats. On the boat deck, at the fore end, there is a spacious 
deckhotise for the accommodation of the captain and officers, 
with chart-house and wheel-house. In front of the wheel- 
house, for the full width of the ship, is a space reserved for 
the navigation of the ship, and aft of the wheel-house, divided 
from the officers by a barrier rail, is a firemen’s promenade 
or airing space, with a comfortable shelter in case of bad 
weather, having direct communication with the boiler-rooms. 
The lower and upper promenade decks amidships are entirely 
devoted to the accommodation of first saloon passengers. 

The first-class dining saloon is a spacious apartment that 
will not be excelled in any ship afloat. It measures 58ft. 
long by 62ft. wide, and can dine the whole complement of 
saloon passengers at one sitting. In each alcove along the 
ship’s side there are two large windows, which, together with 
a large oval dome overhead, affords splendid light to the saloon. 
The second-class apartments are on the shelter deck, viz., 
dining saloon ; social, ball, and smoke room, with two large 
entrances withstairways leading to the upper and main decks. 
The dining saloon is capable of seating 300 persons, and is 
fitted with alcoves at the side, after the style of the first- 
class saloon. The third-class passengers are on the main: 
deck forward in cabins accommodating from two to six per- 
sons, and there is a large dining saloon, having revolving 
chairs, &c., and capable of dining over 300 persons. On the 
upper deck there is a smoke-room and a ladies’ room for the 
third-class passengers. At the forward part of the main 
deck, and on the lower deck, provision is made for steerage 
passengers in open berths, with ample dining accommodation 
and all conveniences tending to the comfort of this class of 
traveller. 

The refrigerating installation is of suitable proportions for 
the preservation of general provisions, meat, vegetables, «c., 
and the making of ice. 

Special consideration has been given to the ventilation of 
the vessel, and the ‘‘Thermotank’’ system on Stewart’s 
principle has been adopted as the most efficient method of 
distributing the air equally throughout. There are in all 
eighteen thermotanks suitably placed to supply either heated 
or cold air, or to extract foul air from any corner of the ship, 
and they can be worked either separately or collectively, so 
that any temperature can be maintained. In addition to the 
thermotank system the builders have fitted electric fans in the 
public rooms and galleys. There is a complete installation of 
electric light with generating plant, consisting of three inde- 
pendent engines and dynamos providing power for a liberal 
number of lights in all compartments, especially in the public 
rooms. Wireless telegraphy is also arranged for, and a 
suitable house fitted for the receipt and despatch of messages. 
One other comparatively small appliance, which has been 
much talked of lately, will be provided. This is a submarine 
signalling apparatus. 

The propelling machinery consists of two sets of quadruple- 
expansion engines, each set having four cylinders working on 
four cranks, balanced on the Yarrow-Schlick-T weedy system, 
which reduces vibration toa minimum. The high-pressure 
and the first intermediate-pressure cylinders are each fitted 
with a piston valve, and the second intermediate and low- 
pressure cylinders have ordinary flat slide valves, all being 
worked by the usual link motion valve gear. The reversing 
gear is of the ‘all round’’ type, controlled by a double 
cylinder steam engine. Thecrank shafts are in foursections, 
each section being built, and together with the thrust, tunnel, 
and propeller shafts, are of forged mildsteel. The propellers 
have each four blades of manganese bronze, the bosses being 
of cast steel. Water is circulated through the condensers 
by two large centrifugal pumps, one for each condenser, and 
each worked by an independent engine. Both circulating 
pumps are cunnected to large valves leading to the bilges, and 
In cases of need they can be utilised for pumping out the 
engine-room. The air pumps are independent of the main 
engines and are sala A by separate steam engines. There 
are two evaporators working in combination with two dis- 
tillers for supplying fresh water to the ship and to the boilers, 
large feed-filters, and suitable feed-heaters, and all necessary 
donkey pumps and fittings to ensure economy of working. 
The boilers are nine in number, in two water-tight compart- 
ments, with a large coal bunker between, There are six 


double-ended and three single-ended boilers, of the ordinary 
multitubular type, constructed entirely of steel, for a working 
pressure of 220 lb. per square inch, and arranged to work 
with Howden’s forced draught. The double-ended boilers 
have each eight furnaces,.and the singled four, making a 
total of 60 furnaces, and the products of combustion are led 
into two massive funnels. The design of the vessels is by 
Dr. Francis Elgar; the Fairfield Company’s naval architect, 
and the building of the vessels has been under the direction 
of Mr. Arthur Piers, the manager of the Canadian Pacific 
Railway Company’s steamship lines, assisted by Captain 
Mowatt, the marine superintendent at Liverpool. 








RAILWAY COAL CONTRACTS, 





_ Avr a much earlier period than usual several of the most 
important railway companies are making inquiries for sup- 
plies of South Yorkshire hards for locomotive coal for next 
year. This is creating considerable surprise, and coalowners 
are commenting on the action. The importance of these 
contracts is well known to the coal trade, as some of the 
inquiring companies use about half a million tons per year. 
Prices of late years have fluctuated a good deal, and in 1879 
they fell as low as 6s. 6d. to Gs. 10d. per ton. In 1904 8s. 6d. 
to 8s. 9d. per ton was paid, compared with 93. per ton in the 
previous year. The Midland and Great Northern placed 
tenders for the year at 8s. 9d. per ton, but the North-Eastern 
managed to get its fuel for the first six months at 8s. 6d. per 
ton. By a persistent effort the Lancashire and Yorkshire 
managed to secure a secondary class of steam coal at 8s. 3d. 
per ton. At the close of the first half of the year 
the contracts falling out were placed at 83. 6d. per 
ton, being 3d. per ton less than the coalowners ten- 
dered at. The Lancashire and Yorkshire again secured 
fuel at 8s. per ton, which seemed to have a marked effect on 
the market, and the coalowners, who had tendered at 8s. 6d. 
per ton, sent in amended tenders at 8s. 3d. per ton, which 
were generally accepted, and at 83. to 8s. 3d. per ton the com- 
panies have been supplied during the last half of the present 
year. During the week the North-Eastern Railway Company 
has approached several of the South Yorkshire thick seam 
coalowners, asking if they will renew the existing contract at 
current rates. The Great Northern are in the market in 
search of next year’s fuel. In accordance with a resolution 
come to by coalowners, tenders are being sent in at an 
advance of 6d., and in some cases 9d. per ton. Other railway 
companies are expected to make an early application for 
supplies. The coalowners contend that trade has sufficient'y 
improved to warrant the advance asked for. The price at 
which supplies have been furnished during the present year is 
the lowest paid for seven years, and it is only about five years 
ago that some district coalowners commanded 15s. to 16s. 
per ton for best South Yorkshire hards from the various 
railway companies. 








Leith TrAMWay SysTEM.—We are asked by Messrs. Hudson 
and Bowring, Limited, of Manchester, to state that they fitted 
their patented lifeguard to fifteen of the cars on the Leith tram- 
way system, an article describing which appeared in our issue of 
the 10th inst. 


ELECTRICAL BLAst FuRNACE Hoist.—With reference to our 
article on electrically driven blast furnace hoist in last week’s 
issue, we stated that this was constructed by the Electrical Com- 
pany, formerly W. Lahmeyer and Co., of Frankfurt-Main. We 
are informed by the Lahmeyer Electrical Co., Limited, who 
represent it in this country, that the correct name of this frm is 
now Messrs, Felten and Guilleaume Lahmayerwerke Actien-Gesell- 
schaft, Frankfurt-Main. 


SHEFFIELD UNIVERSITY STUDENTS’ ENGINEERING AND METAL- 
LURGICAL Socrgety.—At the meeting of this Society, held on the 
14th inst., Mr. T, Swinden read a r on ‘‘ High-temperature 
Measuring Appliances.” Mr. A. Met illlam, A.R.S.M., presided 
over a large attendance of members. Mr. Swinden, after a general 
introduction, described in detail the electrical pyrometers devised 
by Siemens and Callandar, and the various modifications of the 
thermo-electric pyrometer originally introduced by Le Chatelier. 
He then proceeded to deal with several forms of optical pyrometers, 
including the Wanner, Fery, and others, passing on to describe 
the pneumatic pyrometer and recorder of Uchling and Steinbart, 
and of the Siemens copper ball thermometer. Mr. Swinden dealt 
with the suitability of the different pyrometers for various specific 
purposes, and several of the instruments described were shown. 
An interesting discussion followed the lecture. 


THe DatmceR Moron Car.—On Wednesday evening the 
Daimler Motor Company gave an enjoyable dinner at the Prince’s 
Restaurant, Piccadilly, to a number of members of the Press. The 
dinner was presided over by Sir Edward Jenkinson, the chairman 
of the sompany, and afforded an opportunity for the visitors to 
make themselves acquainted with the several patterns of vehicles 
which this company will place on the market next year. The 
Daimler Company has had a highly successful year, and is now 
enlarging its works at Coventry. It is interesting to note that 
by standardisation the cost of production of the cars has been 
greatly reduced without detracting from the quality of workman- 
ship or mateiials, and with a view to find a market for the additional 
output next year the selling prices have also been materially 
modified. The dinner was highly successful, and - was well 
attended. 


THE INSTITUTION OF CrviIL ENGINEERS.—At the ordinary meet- 
ing on Tuesday, the 14th November, Sir Alexander R. Binnie, 
president, in the chair, the paper was ‘‘On Waterways in 
Great Britain,” by John Arthur Saner, M. Inst. C.E. The follow- 
ing is an abstract of this communication:—The author discusses 
the comparative advantages of waterways and railways, and their 
main differences of construction and use. He points out that 
where up-to-date canals are owned by independent companies they 
can in many cases show a reasonable profit, but where the railway 
companies own them the profits appear to be much less, He next 
deals with the difficulty of working threugh traffic on account of 
variations in gauge, and shows how, if a standard gauge could be 
fixed upon, the means of communication wouid be vastly improved. 
Tables were given showing the necessary measures for, and giving 
the probable cost of improving the connections between the main 
ports and the Midland district. Water supply and towing are then 
considered, the various means now available being described, and 
reasons for and against different proposals being given. The 
relative merits of railways and waterways as to speed of travel 
are also discussed. The author then deals briefly with the ques- 
tion of tolls and charges, and the cost of upkeep, showing how 
difficult it is to compare the costs of different systems. Finally, 
the paper describes the best routes for ship ouhs across country, 





and concludes by discussing the different ways of raising the 
necessary money for reconstructing the waterways. fit 





PORTABLE PLANING MACHINE. 


A HANDY little portable planing machine called the 
‘* Planos’’ has recently been placed upon the market by 
the Union Standard Machine Company, of 165, Queen 
Victoria-street, E.C. This small machine has been designed 
to be held in any ordinary engineer’s bench vice, or to 
be fitted to a specially constructed supporting plate designed 
for the purpose. Qonsidering the size of the machine, and 
the fact that it is of a portable nature, the work—Tin. by 
10in.—which can be performed by it is sufficient to render the 
tool most useful, and it is claimed that steel shavings din. in 
thickness can be cut by it. The illustration—Fig. 1—shows 
the machine as it would be arranged for use in conjunction 
with an ordinary vice. It consists essentially of two parts, 
the fixed part and the movable part, which carries the ram. 
The fixed part consists of an inverted semi-circular castirg 
with its upper longitudinal edges planed to serve as guides for 
the slide. The slide is the usual rectangular shaped casting 
machined on the working faces. The reciprocating motion 
of the ram is obtained by a system of levers as shown in the 
illustration, Fig. 1. The lateral movement of the slide can 


Fig. i- THE PLANOS PLANING MACHINE 


be performed either by hand or automatically. The former 
method can be achieved by simply turning a handle, thereby 
operating the leading screw. In working automatically the 
leading screw must first be locked so that it cannot be turned. 
Astar shaped wheel having a boss threaded similarly to thé 
leading screw is situated between two lugs cast on the under 
side of the slide, and the leading screw acts as the spindle for 
the wheel. Thus as the leading screwis fixed, any motion of 
this wheel causes the slide to move along laterally. In the 
ram there is arranged aswinging pin. Thispin, by meansof a 
suitably placed fixed pin engages with the wheel as the ram 
moves backwards. This causes the slide to move transversely. 
On the forward stroke of the ram, the pin simply lifts as it 
passes over the wheel, because there is no fixed pin on this 
side t) prevent it from swinging. In fact, this action is com- 
parable to that of the tool holder of a planing machine. The 
slide can be made to move by simply altering the position of 
the stop. This can. be readily moved from one side of the 
swinging pin to the other, which is all that is required to be 
done to reverse the motion of the slide. An illustration of 
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Fig. 2—TOOL CARRYING HEAD 


the tool-carrying head is given in Fig. 2. It embraces all the 
movements of a large planing machine tool holder, and the 
two in most respects are similar. The whole head can be 
swivelled about the axis c, and should this be insufficient, 
further tilting can be obtained by means of the segment S, 
which swivels about the axis s. This would be necessary in 
such cases as machining an inclined surface. The tool holder 
and the segment § are connected together by the pin G, so 
that the segment can swing on the backward stroke. The 
‘« Planos’’ appears to possess practically all the features of an 
ordinary standard type planing machine 








Tue River HumBer.—The Board of Trade have appointed a 
Commission to inquire into and to report upon certain matters 
relating to the river Humber. The Commission will consist of the 
following gentlemen :—Sir Kenelm Digby, K.C.B., K.C.; Colonel 
Sir Colin Scott Moncrieff, K.C.S.1., K.C.M.G., R.E.; and Mr. 
William Robert Sheldon. The secretary to the Commission will 
be the Hon. Noel M. Farrer. The Commission is directed to inquire 
into the constitution of the Humber Conservancy Commissioners, 
the conservancy and navigation powers, and jurisdiction in the 
Humber. An inquiry is also to be made into the contributions to 
the funds of the Commissioners. A preliminary sitting of the 
Commission will be held at the Westminster Palace Hotel, London, 
on November 29th, at 10.80 to settle procedure.. Evidence will not 
be heard until early in January next, “ 
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THE DETERMINATION OF THE PRINCIPAL 
DIMENSIONS OF THE STEAM TURBINE WITH 
SPECIAL REFERENCE TO MARINE WORK.* 

By Mr. E. M. SPEAKMAN, Associate Member. 


In designing any turbine installation, the first and most essential 
step is to estimate the highest suitable speed of rotation in order 
that the turbine may be made as small as possible for any given 
efficiency. 

While there is now no great difficulty in accurately determining 
the proportions of turbines and propellers to ensure certain results, 
with ample confidence to enable a stiff guarantee to be made both 
for pan and economy, the principal dimensions involve consider- 
able calculation, and much attention must be devoted to the 
efficiency of propulsion if the best results are to be obtained. 

Knowledge of propulsive efficiency, and all its component values 
for various classes of work, is essential for calculating propeller 
dimensions, and thereby arriving at the highest revolutions attain- 
able, for it is only when the rotary speed is settled that the best 
compromise of turbine dimensions, chiefly in the matter of blading 
arrangements, can be determined. 

Turbine efficiency and propeller efficiency must be considered 
separately and also together, because it may be found that the 


PRESSURE LOS PER SQ INCH 


THAUST PRESSURES PER O 


OF PROVECTED BLADE AREA 
CORRECTED TO (2° IMMERSION 


CIRCUMFERENTIAL SPEED OF BLADE TIPS FEET PER MINUTE 
Fig. 1 


uss of revolutions somewhat below the maximum obtainable will 
increase the combined efficiency, while, on the other hand, to 
obtain certain advantages in weight and space, this efficiency may 
be slightly sacrificed at the-highest speed, and it is necessary to 
know the effect of such modifications on the design and per- 
formance. Roughly, the weight of the turbines will vary inversely 
as the square of ihe revolutions, while the economy of the turbine 
will remain almost constant if designed for the same internal con- 
ditions ; the efficiency of the propeller will be slightly improved 
as the revolutions decrease and the diameter is made greater. 

In electrical work the design of generators almost invariably 
admits of very convenient speeds, but in marine work the size of 
propeller necessary to avoid cavitation imposes a much lower 
limit, with which the size of the turbine is greatly increased. The 
minimum size of propeller required to avoid this phenomenon— 
and its attendant inefficiency due to increased slip and consequent 
loss of thrust at the higher powers—must be calculated at the 
beginning of any design, as it is almost impossible to assume 
certain revolutions, and later on to design a propeller to suit. 
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SCALE FOR PITCH 
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PITCH RATIO=1.0. 
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is 226 square feet—for two 12ft. di propell while that of 
the Manxman is only about 80 square feet. If the thrust deduction 
is proportional to theabsolute areaof the disturbance of the stream 
lines at the stern, the effect on the Ulster will be far greater, than 
on the Manxman, but this action is to some extent affected by, the 
intensity over the disturbing area, which again is modified by the 

roximity of the propellers to the side of the vessel, this being 
ess in turbine work. The disc area in H.M.S, Velox is less than 
half that of the propellers in ordinary destroyers of the same power 
and speed. Cavitation is a preventable loss, and its presence on 
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many vessels with insufficient blade area may be deduced from 
the falling off of the thrust curve and the rapid rise in the slip 
curve above a certain speed. 

From the analysis of numerous trials it appears that the pressure 
per square inch of projected area, when reduced to 12in. immersion 





of tip, due to the effective thrust, is approximately 1 lb. for every 
1000ft. per minute of circumferential velocity of blade tips. For 
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SCALE FOR PITCH 


SUGGESTED SECTION. 


Fig. 2 


work per square foot of blade area, and partly of excessive peri- | 
i | ship, and at full speed the pressures seem to have hitherto been 
| about 51b. per square inch for slow cargo vessels, from 6 lb. to | case. 


pheral speeds. It has been found, by bitter experience occasionally, 
that there is a narrow limit to the tensional pressure possible on 
the water, per unit of projected area, beyond which the propeller 
efficiency drops very rapidly. This pressure is approximately from 
10 lb. to 12 Ib. per square inch at a depth of 12in. below the sur- 
face, and to reduce the total thrust to this, sufficient blade area 
must be provided, which, in conjunction with certain practical 
proportions, necessitates a certain size of propeller, thereby 
limiting the revolutions. 
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| torpedo craft from 9 Ib. to 11 lb. 
| possibly, the lowest suitable limit is reached for turbine screws ; 


this velocity should be proportional to the designed speed of the 


7 lb, for ocean-going mail steamers, and from 7-5 lb. to 8-5 Ib. | 
for cross-Channel steamers ; in cruisers aud battleships they vary | 
from 8 lb. to 10-5 lbh. in some recent notable instances, and in | 
At about 9 lb., rather less 


from 10 lb. to 11 Ib, may be more usual in fast vessels, and though 


! even from 12 lb, to 14 lb, has been known, pressures over about | 
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PROPELLER THRUST 


SECTIONAL ELEVATION OF 1.P. CYLINDER OF A PARSON'S TYPE 
OF MARINE TURBING. 
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only published results are in Barnaby’s rs on the tri 
H.M.8. Daring, but they are very tcaieien in so alge < 
| Fig. 1 is submitted with much diffidence merely as an illustration 
— values of this Perse Late pre 
| @ maximum peripheral s of tip ever used, I think 
12,400ft. per minute in H.M.S. Viper, in M.S. Velox it rape 
11,650ft., and in the Londonderry about 11,760ft., but man: 
vessels have been below 9000ft., which is quite normal for ording : 
bag td org as "y 
e pitch ratio for turbine propellers has been purposel 
considerably finer than usual. Pe rhus the any sake Bes, rs 
| Emerald was about 0-6 ; in Channel steamers and cruisers of from 
18 to 25 knots, it has varied from 0-8 to 1-0, and in torpedo craft 
from 1-0. in H.M.S, Velox to 1-35 in H.M.S, Viper, and 1-6 in 
| H.M.S. Cobra; the latter vessels having one, two, and three 
| Screws per shaft respectively driven by identical turbines, the 
| approximate revolutions at full speed being 900, 200, and 1050, for 
27, 36, and 31 knots respectively on trial. ; 

The percentage of slip has varied from 28 per cent. in H.M.S 
Viper, down to about 14 percent. in the Viking—Channel steamers 
usually having about from 17 to 24 per cent. For large ocean. 
going vessels, about 16 to 20 per cent. may be used with due 
regard to other considerations of ~—— efficiency. The section 
of the blades should be carefully designed in order to try to obtain 
a shape that will enable as higha mean pressure as possible to be 
adopted. Recent experiments in the model tank at Washington 
D C.,* seem to show that a symmetrical section, as shown in 
Fig. 2, will materially increase the pressure at which cavitation 
commences, and also demonstrate that in fine-pitch high-speed 
screws the back of the blade should receive almost as much atten. 
tionas the face. This, as the author is well aware, is no new idea 
but there have been repeated indications, especially in the trials 
of ordinary torpedo boat destroyers, that while the gain may not 
be great, it is sufficient to merit attention. Mr. Parsons has 
advocated a 10 per cent. reduction of pitch at the blade tip in 
order to avoid excessive local thrust, which might induce early 
cavitation, but there seems to be no advantage from departing 
from a true screw. The tendency of late years, in recipr: cating 
engine practice, has been to increase the ratio of projected to disc 
area from the -2 of Froude’s classic screw and the -22 to -26 of 
naval practice to about -33; destroyer practice was included 
between this and -37, or even -4, at which point turbine practice 
may be said to commence. In this even from -5 to -56 has been 
used, but beyond, about -58 blade interference becomes excessive, 
and to obtain greater area a larger diameter must be used. 

The best form of blade is still undetermined. The usual shape 
adopted is almost circular shape, with the area disposed symmetri- 
cally on-each side of the centre line, and with the generating line 
of the screw at right angles to the axis. This has been found to 
give as good results as any form. 

I find that the following formula will give the diameter of a 
turbine propeller with considerable accuracy when the effective 
thrust along the shaft is known, and this must be calculated in any 
case if the steam balance of the turbine is to be good :— 

/ effective thrustinlb. 4 ‘I 
coefticient U 

This coefficient has been deduced from the limiting pressure per 
square inch, and the ratio of projected to disc area, and is given 
in diagram form, in Fig. 3, where the full coefficient 400 — 900 
is given in the left-hand scale, and values of C or ,/ coetticient 
appear in the right-hand margin. The square root is only extracted 
for simplicity whereby such coefficients as 30 are obtained for 
H.M.S, Viper ; while for the Manxman, that for the centre screw 
is 26:4, and for the wing screws about 28-75. For large ocean- 
going vessels with lower designing pressures these values will be 
rather less, perhaps about 22. 

The following table gives a few propeller dimensions and the 
corresponding coefficients, which the author trusts will be of use in 
designing high-speed screws. 


Diameter of propeller _ 
in feet as 


TABLE 1,—Propeller Dimensions, 


J ey | pite Pitch Speed of 
Vessel. Type. | Pitch, nba "tn 


screws, 
C (approxi 
mate). 


Number of 
Diameter. 


ft.in.} ft. in. 








Turbiria ..| Experimental 


Viper .. T.B.D. 12,350 


0 | 9,200 
8) 10,000 


| 10,270 
10,760 


Amethyst . | 3rd class cruiser 


..| Cross-Channel 
| steamer 


Manxman 
Londonderry | Ditto ; | 10,550 
| | 11,810 


| 10,100 | 29 
| 10,400 


Dieppe . Ditto 


8,125 


| Carmania «| Atlantic Mail 3 14-0 | 18-0 
Cavitation is partly the result of attempting to obtain too much | a screw of a given pitch ratio, working at its maximum efficiency, | yictorian | 


| Intermediate 3 83 | — 7,150 | 24-65 





* These C values are calculated from the same effective ‘thrust in each 


Compared with above values of C, reciprocating engine practice 
gives such figures as:—R.M.S. Lucania, 16-5; H.M.S. Diadem 
class, 17-5; H.M.S. Exmouth class, 19-0; and standard 30- 
knot destroyers of 6100 horse-power, 20-8; all of which have 
much lower ratios of i pee to disc area, and therefore a 
larger diameter and smaller C fora given power. Regarding these 
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Friction and slip constitute the normal’ losses in all propellers, | 


and augmented resistance must also be taken‘into account. This | 


latter loss, however, is materially reduced with the smaller 
diameters of er found in turbine work. Comparing the 
Manxman with the Ulster—a Holyhead muil boat of similar speed 
and power—the total disc area of the twin propellers of the latter 





* The Institution of Engineers and Shipbuilders in Scotland 





Fig. 4 


11 lb. always seem to be accompanied by low efficiencies, In 
large ocean-going vessels, which may be delayed by head winds 
and seas, a much lower designing pressure should be used, but 
in destroyers, as suggested above, something may be sacrificed at 
the maximum s to obtain other advantages. The above pres- 
sure is worked out as mean pressure, as there exists no method of 
determining the local intensity per square inch, though the ten- 
dency of the distribution may be assumed in some cases, Th 


figures, it must be understood that C is an approximation only, 
and owing to the difficulty of obtaining the actual power in each 
shaft in every case, cannot be considered as absolutely accurate. 
pines however, the error involved is under 2 percent. It 
seems likely, to some at present undeterminable extent, but within 
narrow limits for cach class of vessel, that the propeller efficiency 





* See'D. W. Taylor's paper, American Soc. N.A., 1904, 
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Vessel. 


—— 
Turbinia 
King Edward .. 
Queen Alexandra . 
Viper .. 

Cobra .. 

Velox .. 

Eden 

Coastal Destroyers. . 


Ocean-going do. .. 


Experimental do. . 
Tarantula .. 
Lorena 

Emerald 

Albion 

Narcissus 

Royal Yacht 
Mahroussah 

The Queen 
Brighton .. 
Princess Maud 
Londonderry .. 
Manxman.. 

Viking 

Onward 


Diepp« 


Priucess Elizabeth... 


Lhasea 
Loongana .. 


Turbinia II. 
Maheno 
Bingera .. .. 


Victorian and Vir- 
> ginian 

Carmania .. ° 
New Cunarders 


Amethyet.. 


Lubeck 

Salem .. 

Chester 
Dreadnought .. 
Orion Class 

No, 243 


Libellule .. 


Caroline 


No. 293 
No. 204 
8.1%... 
Revolution 


. Australian 


Service, 





.| Experimental . 


Pleasure steamer ..| Turbine Steamers, Ld. 


” ” 


. Channel steamer . 


Persian Gulf to India 


‘| Tasmania — Mel- 


bourne 
Lake Ontario .. 


. Inter-colonial.. 


Pas- 
sengec 


Atlantic Service 


. Atlantic Mail.. 


. Third-class Cruiser 


” ” 
Scout Cruiser... 


Battleship <) !. 
Armoured Cruisers 
Experimental T.B. 


” ” 
” ” 


-. Torpedo boat .. 


pe See 
-| Experimental 8.Y. 


C. A. Parsons .. 


.| Sir C. Furness 


Owner, 








” ” 


Royal Navy.. 


W. K. Vanderbilt 
A. L. Barbour 


Sir G. 
A E.Mundy .. . 
H.M. King Edward . 
The Khedive of Egypt 


3.E. & Chatham Rail- 


way Co. 
L.B. & South Coast 
Railway Co. 
Stranraer and Larne 
Service 
Midland Railway Co. 
” ” 


Isle of Man 8.8. Co... 


. S.E. & Chatham Rail- 
Co 


way Co. 

L.B. & South Coast 
Railway Co. 

G.and J. Burns... 

Great Western Rail- 
way Co 


. Belgian Government 


Hamburg Heligolanc 
8.8. Co. 


British India 8.8. Co 
Union 8.8. Co. of New 
Zealand 


.| Turbine 8.8. Co. 


Union 8.8 Co. of New 
Zealand 


Allan 8.8. Co. 


Cunard Cov... 


” 
Royal Navy.. 


German Navy .. . 
United States Navy 


Royal Navy.” om 
French Navy 
” 

” 

” 

ie 
German Navy 


Curtis’ Marine 
bine Co. 


“Tur- 








is proportional to the coefficient C, and this seems to be borne 
out by the trials of the Manxman and the Londonderry. 

Effective thrust is a somewhat subtle subject, and our knowledge 
of propulsive efficiency is by no means what it ought to be. These 
considerations will undoubtedly be brought into far greater pro- 
minence in the near future, and it is by no means improbable 
that the Admiralty or certain private owners will require some 
definite standard in this, just as coal or steam consumption is 
regulated at present. The more propeller efficiency is studied 
and understood the greater will be the improvement in the design 
of turbine installations for marine work ; the turbine itself is a 
comparatively secondary consideration, and while at present pro- 
peller dimensions for turbine steamers can be quite as closely 
determined as those for ordinary work, the exact proportions must 





BRASS PACKING STRIPS. 





ENLARGED SECTION OF DUMMY PACKING 


Fig. 5 


necessarily largely remain subject to modification from actual 
Crpeeenens 

. While a general tendency has been very noticeable towards 
increasing the propeller diameter and reducing the revolutions, 
there will, of course, be some point, at present undetermined, at 
Which the triple screws used in turbine work will be distinctly less 
efficient than ordinary twin screws. Very largely this is the case 


at present with triple screws driven by piston engines, on account | 


of excessive thrust deduction and interference, but probably 
before this point is reached the weight of the turbines will have 
prevented its adoption. 

, Having obtained the diameter of the propeller and the revolu- 
tions possible, the design of the turbine can then be undertaken, 
but for this no formule exist at present, such as are met with in: 
reciprocating engine practice. 

Restricting attention to the design of the Parsons type of 
turbine, a few notes on the action of the steam among the blades 
may be of interest, Expanding through a definite range of 
temperature and pressure, steam exerts the same energy whether it 








Two transformations of energy take place in the steam turbine— 
first, from thermal to kinetic energy; secondly, from kinetic 
energy to useful work. The latter alone presents an analogy to 


the hydraulic turbine, the radical difference between the two lying | 


in the low density of steam com with water, and the wide 
variation of its volume under different temperatures and pressures. 

Fig. 4 gives a sectional elevation of a marine turbine blading 
arrangement, and though this is only for a high-pressure cylinder, 





Turbine Steamers--General Dimensions and Data. 
we ’” a 
$ a i) 5 . be 3s 
; = 22 | 58) Screws Ag 8. =2 
| Builder. Length.| Beam. | Depth. Z Speed. by | 2s per (RPM. 25 von £3 Remarks. 
| £ 5; | £4) shaft. 2% 24 £3 
“ r=] Zz a = ak) 
Ft. Ft.in. Ft iu. Ft. in. | Knots. a. Tons. Ft. in 
.| C. A. Parsons 100 9 0 — 8 0 32 2,000 3 8 2800 210 45 1 6 Only one screw, 28in. diameter, 
now fitted to each shaft 
Denny Bros, 250 30 0 106 60 20-45 3,500 3 ILecentre 505 C 150 700 49 
2wing | 750 W. 44 
cs 270 82 0 11 6| 6 6 | 21-48! 4,400/ 3 1 750 C. 150 0 
1090 W. 
Hawthorn, Leslie ano 210 210; 1229); 6 9 86-58 18,000; 4 2 1180 240 390 34 Ran ashore and lost during 
40. Naval Manceuvres in 1901 
: ane amet ee 228 200 6 18 6| 7 8 80-2 10,000 | 4 3 1050 240 459 29 Sank at sea in September, 1901 
and Co, 
Hawthorn, Leslie and 210 21 0 13.91 7-3 27-1 7,000 | 4 1 8s0 240 440 40 Reciprocating cruising engi. es 
0. on inner shafts 
Hawthorn, Leslie and 220 23 6; 14 8; 8° 3 | 2-2 7,500 | 3 2 940 250 570 3 3 _ 
0. 
Thornycroft, Yarrow 175 — — 26 3,600 3 1 1200 220 225 3 0 Twelve building 
and White 
Laird, Thornycroft 250 _ _ — 33 15,000 3 1 700 220 800 6 0 Five building 
Armstrong, White 
Hawthorn, & Leslic 
and Co. 
_ 320 — _ — 28,000 4 1 600 250 1,500 7 0 Details under consideration 
i Pree 152-5 15 3 8 4; 5 0 25-36 2,200 3 3 1200 225 145 Que 3ft se ew now fitted to each 
Ramage & Ferguson 258 33 3 20 4 «18 «0 18-02 3,800 8 1 550 C. 180 ©=:1,400 +4 8 Yacht measurement [shaft 
700 W. 4 0 
. Stephen and Sons 198 28 7 18 6 15-0 1,400 3 1 900 150 900 - 
.| Swan and Hunter 270 84 0 =~ — 15-0 1,800 | 3 1 — 150 1,250 Thames yacht measurement 
. Fairfield aa 245 2 6) 16 8 a= 14-5 1,250 | 2 1 550 160 782 ‘Thames yacht measurement 
A. and J, Inglis.. 310 -— _ — 18-0 4.000 | 3 1 2,200 
A. and J. Inglis (re- 400 420 2 6 ~ 18 6,500 | 8 1 - 150 36-3, 100 In process of conversion from 
building) paddle engines to turbines 
Denny Brus. $10 00 620 lO 21-7 8,500 3 1 480 C. 150 — 6 0 Screws originally arranged as in 
500 W. § 7 King Edward 
aa 280 84 0, 22 0: 9 O 21-5 6,600 3 1 => 150 1,200 - 
510 W. 
re 820 40 0 2% 6 10 6 20-7 6,500 8 1 600 150 ~=—s-:1,750 5 0 Bow rudder fitted 
is 330 42 0 2 6 10 6 22-3 7,000 | 3 1 os 150 1,950 5 0 
750 
Vickers, Sons & Maxim 830 420 2 6 10 6 23-14 8,500 = 8 1 530 = 200 =. 2,000 6 2 
~ 610 5 7 
Armstrong,Whitworth 350 42 0; 17°81) 10 6 23-538 469,500 «8 1 430 160 6 6 
and Co. 
Denny Brcs. 810 40 0 2% 0 ll O 22-9 9,000 3 1 440 160 6 6 Sister ship Invicta 
Fairfield 280 8% 8 46 9 8 21-75 6500 3 1 600 150 ~—s-:1,360 5 0 
= ae = a el = a 8 1 : me : 2 
J. Brown and Co.and| 350 40 0 _ 14 0 23 9500 8 1 430 160 Three building 
Laird and Co. e P 
Cockerill 350 40 0 _ oF 24 12,000 3 1 490 150 1,950 Astern speed 16-0 knots = 415 
revs. per min. 
Vulcan Co. .. 800 33 0 _ 9 10 20-0 6,000 2 1 _ ~ 2,000 Curtis’ turbines 
Denny Bros. 275 440 2 6 _— 18 6,000 3 _ 150 2,170 - Sister ships Linka, Lunka, Lama 
99 300 480: 2% 0: 12 6 20-2 6,300 8 1 650 150 2,400 5 8 - 
Hawthorn, Leslie and 260 33 0 200 9 9 6 19 3,500 38 1 650 160 1,800 44 
0. 
Denny Bros. 400 50 0 33 6 17-5 —_ 3 1 -— ~ _ 
Workman and Clarke 300 a a mil ae — 3 1 — — Weight saved by adopting tur- 
bices, 400 tons. Passengers 
increased, 60 
m % 540 60 0 42 6/27 6 | 19-5 | 12,000; 8 1 275 180 | 13,060 8 8 o 
. John Brown and Co 678 72 0 52 0 82 0 21-0 21,000 3 1 185 210 80,000 14 0 Two building 
. J. Brown and Co.anc 760 8s 0 = 82 0 25-0 65,000 4 1 165 210 : 17 3 
Swan and Hunter 
Armstrong,Whitworth 360 40 0 - 14 6 21-75+ 9,800 3 1 450 C. 250 3,000 6 6 
and Co. 28-63}, 14,000 490 W. 
Vulcan Co... .. 341 43 3 — 16 6 220: 10,000, 4 1 650 == 8,200 : : 
Bath Ironworks .. 420 46 8 16 9 24-0 16,000 4 1 500 250 8,750 6 6 Curtis’ turbines 
Fore RiverS & E.Co. 420 46 8 _ 16 9 24-0 | 16,000 — — _— 250 3,750 : _ 
Portsmouth Dockyard — —- — 21-0 23,000 4 1 300 250 18,000 9 3 Designs still under consideraticn 
as 7 aan sa 24-0 28,000 4 1 see 250 _ - Rateau turbines 
Société des F. and C. _ _ 21 1,800 2 Various 1800 - 93 Various | Rateau turbines 
Mediterrancée 
mi path es aah on _ _ = a =~ Aa Ratcau turbines 
| SNOW. as os 152-5 15 8 84 50 26-4 2,200 3 Various 575 R. 140 * - 
1800 T. 
Normand 125 14 0 ~ _ 26-5 2,200, 3 1 a 250 95 Brequet turbines 
AE 125 14 0 — ~- 26-0 2,200, — — -- 260 95 Astern speed 16-7 knots 
. Schichau 200 23 0 — 8 0 28-3 6,000 — _ 865 350 Various Curtis’ turbines 
_ 140 17 0 oo 7 0 18 1,800 2 1 650 250 46 - 
Designed. + On trial. 


The expansion of steam at any one stage is typical of its working 
throughout the turbine. Each stage consists of a ring of stationary 
blades which give direction and velocity to the steam, and a ring 
of moving blades that immediately convert the energy of velocity 
into useful torque. The total torque on the shaft is due to the 
impulse of steam entering the moving blades and to reaction :as 
it — them, this process being repeated throughout the 
turbine. 


VT=BLADE VELOCITY AT MEAN DIAMETER 


VS=STEAM SPEED 
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THE ACTION OF STEAM IN PARSON'S BLADING. 


MKC 


D. 
MOVING. 














Fig. 6 


the ——- is exactly the same throughout. The expansion, 
which is approximately adiabatic, is carried out in this annular 
chamber from A to B, which essentially resembles a simple diver- 


Leakage past the revolving portion of the spindle at D is 
almost entirely prevented by the ingenious form of frictionless 
packing, shown on a larger scale in Fig. 5. The fine clearances 


gent steam nozzle, but with this difference—that whereas in a | and the sudden increase of section have the effect of alternately 


nozzle the heat energy of the working steam is expended upon 
itself in producing high velocities, in Parsons’ turbine the total 


| wire-drawing and expanding the steam, so that at successive 
| grooves it becomes increasingly difficult for the steam to leak past 


expansion is subdivided into a number of steps, in each of which a | the fine clearances. In the astern turbines a radial form of pack- 


issues from a suitable orifice or expands against a receding piston, | certain dynamic relationship between jet and vane is maintained. | ing, depending on fine tip clearances, must be adopted owing to 
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the difference in expansion between spindle and cylinder. 
Numerous varieties of these forms of packing exist, some of them 
being extremely efficient in their action. 

The laws governing the best theoretical velocity of steam and 
blades are similar to those for water turbines, but in practice some 
modification is necessary, and the best ratio of blade en and 
steam speed is still a matter of opinion. The ideal condition for 
impulse turbines occurs when the peripheral velocity of the buckets 
is one-half that of the jet, or in reaction turbines, when it is 
equal to it. 

Parsons’ turbines, however, have been built with Vi, Fig. 6, 
varying from -25 to -85 of Vs, where V¢ represents blade 
velocity at mean diameter, and Vs the steam s; due to expan- 
sion across the row in question. A very usual ratio in electrical 


work for large units has been ve = 0-6, but this involves a 
3 


greater number of rows than is possible in marine work, and the 
ratio must be reduced. These ratios need very careful calculation. 
The steam consumption must be accurately known in order to 
proportion them ome | throughout the turbine, and the 
necessity—which is inevitable with the present form of caulking 
price—of having the same area of openings in so many rows while 


STEAM SPEED FEET PER SECOND. 


8. TH. U. PER ROW. 
Fig. 7 


the steam volume increases so rapidly that it adds to the difficulty 
of close calculation. The potential energy of the steam, corre- 
sponding to the “head” in water turbines, can easily be calculated 
for given pressure differences, 
B, Th. U. x 778 = Energy in foot lb. per lb. of steam = e. 
V¥= 8 Ve = 223 y B. Th. U, 

For a given blade velocity, it is obvious, then, that the speed 
ratio between jet and vane must affect the number of stages, and 
the greater the ratio of Vt to Vs the greater will be the required 
number of rows, that is, to obtain the required Vs at each stage a 
smaller pressure drop per row is n , Or vice versd. 

The best blading arrangement, scientifically and commercially, 
is the result of much theory and practice. The mean diameter is 
an arbitrary dimension capable of wide variation without affecting 
the efficiency, provided that the number of rows is correct ; it is 
found by assuming, from experience, a blade velocity, whence— 
Blade velocity in feet per sec. x 228 

R. P. M. : 

To arrive at the corresponding number of rows, the revolutions 
being given, the ratio of Vi to Vs must be settled, from which the 
steam speed can be obtained ; it is a convenient assumption at the 
beginning of any design to consider the turbine as parallel through- 
out and of constant efficiency, and to design on this basis. The 
number of rows N on one diameter can be found by working out 
the B. Th. U.’s necessary to give a certain steam speed at each row 
—see Fig. 7; the available energy divided by the energy it is 
desired to abstract at each row will give the number of rows 
required. This result may be arrived at by various ways, but the 


Mean diameter in inches = 





Fig. 8 


principle involved is the same in each case. Numerous empirical 
coefficients for approximating steam speeds and the corresponding 
number of rows are obtainable from experience, and are similar in 
use and value to the Admiralty coefficient—that is, while they 
represent a crude method of doing something that should be 
done more scientifically, they are very simple and capable of 
rapid handling. Being, however, based on long and costly experi- 
ments, much reticence is observed regarding their publication. 
Varying, of course, with the steam pressure and vacuum, the 
number of rows on one diameter would involve an excessive length 
of turbine and alsoinconvenient blade heights. Itis, therefore, usual 
to divide the rotor into three or more stages, which have the advan- 
tage of shortening the turbine and reducing the number of rows. 
If xn = the fraction of power developed in the first cylinder or 


barrel, x = number of rows in the first barrel, and with 
V 


the alteration of diameter and increase of blade velocity in the 
succeeding stages, the number of rows on other barrels are so 
altered as to keep, for equal powers and efficiencies :— 
(Blade velocity)? x No. of rows = Constant. 

The vane speeds adopted in practice vary considerably ; for 
some time 100ft. per second was regarded as a standard for the 
first row, and I think the Westinghouse Company at Pittsburg was 
first to make a radical departure in this, and adopt far higher 
speeds, The maximum vane speed used for Parsons’ blading is, 
as far as the author is aware, above 375ft. per second in the low- 
pressure blades, and 170ft. in the high-pressure blades of electrical 
turbines ; the lowest speeds used are in marine work, and are only 
about one-third of these. To some extent blade speed is governed 
by blade height ; the ~ aso should beso modified that this may be 
at least 3 per cent, of the mean diameter to reduce the proportion 
of clearance losses, Leakage over the tips of the blades is, per- 
haps, not so detrimental on account of actual leakage loss as in its 
superheating effect on steam between the row past which it leaks 
and the last row, because this reheating effect upsets calculations 
regarding opsnings by increasing the steam volume, and thereby 
effects the fluid efficiency. This leakage over the tips must be 





taken into account in designing reaction turbines. Temperature 
and diameter influence the clearance, and the stiffer the cylinder 
is to resist distortion due to heat the less it may be made, A 
clearance diagram based on measurements off a large number of 
machines is given in Fig. 8, 


(To be continued.) 








CATALOGUES 


Verity's, Limited, 31, King-street, Covent-garden.—Circular 
No. 512 is devoted to the ‘‘Aston” patent electric radiators. 

Consett Iron Company, Limited, Consett, Co. Durham.— 
Booklet containing brief reference to the Consett manufactures. 

New Conveyor Company, Limited, Smethwick.—New catalogue 
of ariving chains. The pamphlet contains much useful tabulated 
information regarding chain driving. 

Henry Pets AND Co., 265, Strand, London.—A new general 
circular issued by this firm is devoted to punching machines, plate 
shears, notching machines, iron cutters, &c, 

Lonpon HypravLic Power Company, 9, Bridge-street, West- 
minster.—This is a pamphlet entitled ‘‘ Lifts: Hydraulic Power v. 
Electric Power,” and in it are discussed the advantages possessed 
by the former. 

MoNnoRAIL PoRTABLE RAILWAY CoMPANY, Limited, 22 23, 
Laurence Pountney-lane, London.—This book describes Caillet’s 
well-known monorail system, and contains a large number of illus- 
trations of its applications, 

Joun J. GRIFFIN AND Sons, Limited, Sardinia-street, Lincoln's 
Inn Fields, London.—Thermometers and pyrometers, for the 
measurement of temperatures from — 200 deg. Cent. to 4000 deg. 
Cent., are dealt with in List T. 

STURTEVANT ENGINEERING CoMPaNy, Limited, 147, Queen 
Victoria-street, London.—This is a sectional catalogue dealing with 
mechanical draught, and illustrations of several types of plant are 
given with interesting descriptive matter, 

CaMMELL LaIRD AND Co., Limited, Sheffield.—In issuing a 
pamphlet on files, this firm has taken the opportunity of publishing 
a number of highly interesting illustrations of the works showing 
practically the entire process of file manufacture, 

WorrtHIncTON Pump Company, Limited, 153, Queen Victoria- 
street, London.—Catalogue L. 510 is connected entirely with air 
and gas compressing machinery. A number of pages at the end 
of the book are set aside for useful information. 

ALLEY AND MACLELLAN, Limited, Sentinel Works, Glasgow.— 
Circular No. 153 deals with air compressors of the two-stage inter- 
cooling type, with compound steam and compound air cylinders. 
They are made in sizes to 5000 cubic feet per minute capacity. 

JARVIS BROTHERS, Limited, Middlesbrough.—This neat booklet 
is devoted to water cooling, and contains illustrated particulars 
of the various types of coolers which the firm has made. A 
speciality is now being made of cooling plants for gas engine 
installations. 

WILLANS AND RosInson, Limited, Queen’s Ferry, S.0., Flints.— 
The Niclausse water-tube boiler is well illustrated in a pamphlet 
just issued by the above firm. The detail illustrations and concise 
description render the operation and construction of this steam 
generator quite clear. 

R. J. Hopces AND Co., Dunstable.—List B, 1905, treats upon 
Hodges’ steam turbine blower. In this apparatus the blast wheel is 
combined with the turbine disc, having the steam bucket ring on its 

riphery, the whole forming a compact single revolving unit. 
The combination is made in several sizes. _ 

CHARLES COHEN Toot Company, 34, Barbican, London.—This 
catalogue will be found of utility to watch and clock makers, elec- 
tricians, and others requiring light tools and accessories. The book 
contains 2000 illustrations, and the dimensions are given in 
French and English measures, 

R. RoGER AND Co., Limited, Stockton-on-Tees.—The ‘‘ Pepper” 
steam steering gear forms the subject dealt with in this pamphlet. 
This gear is claimed to be extremely simple, easy to work, easy to 
repair, works silently and with steam at either high or low pressure. 
The gear is very neatly illustrated. 

GARRICK AND RITCHIE, Waverley Engineering Works, Edinburgh. 
Illustrated Catalogue of Turbines, Pelton Wheels, and other Water 
Motors.—That water power is being recognised as one of the 
principal factors in the generating of electricity is amply demon- 
strated by the lists of users in this catalogue. 

THE ExectricaAL Company, Limited, 121-125, Charing Cross- 
road, W.C.—“ Electrical Equipments for Iron and Steel Works” 
is the title of this well-produced catalogue. The contents consist 
chiefly of interesting descriptions, and large-size illustrations of 
plants and methods employed in steel works on the Continent. 

LEEDS AND BRADFORD BOILER Company, Limited, Staningley, 
near Leeds.—A neat blotter with transparent celluloid cover has 
been sent us by this firm. We have received an illustrated 
catalogue of boilers. These are of various types, Lancashire, 
multitubular return, marine type, and Cornish. 

W. F. Srantey anp Co., Limited, Great Turnstile, London.— 
Messrs, Stanley’s 1905 catalogue shows a large increase in bulk 
over the preceding edition. The contents—much too numerous 
for mention here—are very well indexed, and include practically 
every article of use in office or field to the architect, engineer, or 
draughtsman. 

WortTHINGTON Pump Company, Limited, 153, Queen Victoria- 
street, London. Catalogue No. 7, Section 10, Turbine Pamps,—This 
pamphlet is produced in a praiseworthy manner, and sets out very 
clearly the general principles underlying the operation of the 
centrifugal pump, which, though necessarily somewhat elementary, 
may be read with interest. 

W. T. GLOVER AND Co., Limited, Manchester.—Two nicely- 
bound pamphlets have been issued by this firm. One deals with 
Glover’s joint boxes, of which numerous illustrations of cheap and 
costly boxes are given, and the other is entitled ‘‘ Electric Mining 
Rules and Data.” This is capable of being placed in the waistcoat 
pocket, and will be appreciated by all who have to do with the use 
of electric power in mines. 

F, REpDDAWAY AND Co., Limited, Pendleton, Manchester.—To 
manufacturers and others interested in the subject of the carriage of 
materials by means of endless conveyors, the pamphlet recently pub- 
lished by the above firm, entitled ‘‘ Belt Conveyors and Conveying 
Belts,” written by Mr. Frank Reddaway, will appeal and will con- 
vince them of the numerous applications to which these devices 
can be applied with advantage. 

Buii’s MetTaL AND MELLOID Company, Limited, Yoker, 
Glasgow.—This catalogue is intended to show the uses to which 
Bull’s metal and melloid can be applied, such as propellers, tail 
shafts, bars, bolts, nuts, pump parts, and condenser plates. Pro- 
pellers of the former metal have been made up to 18ft. 
diameter, The book also contains useful data concerning weights 
and strengths of metals, 

JOHN BAKER AND Co., Limited, Rotherham.—This new catalogue, 
devoted to wheels and axles for railways and tramways, contains 
illustrations, amongst others, of forged steel spoke wheels, and 
rolled steel disc wheels and wheel centres, The company has 
recently completed new works at Kilnhurst. These are thoroughly 
modern, and are fitted with machinery of the latest type. Here 
are manufactured tires and axles, rolled steel disc wheels, forged 
steel spoke wheels, and forgings up to about 12 tons weig ht, &e 
= Brown, Bovert AND Co., Limited, Baden, Switzerland,—Messrs, 
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Richardsons, Westgarth and Co., Limited, licensee of the above 
firm, has sent us a neat pamphlet describing the power-bouse and 
sub-station of the Alexandria-Ramleh electric railway, which was 
built and equipped by this well-known Swiss firm. ‘The installa. 
tion consists of two 600-kilowatt three-phase alternating-current 
high-tension generators of the revolving field ty running at 
107 revolutions Poa minnte and giving a current of 8500 volts, with 
a frequency of 25 cycles per second. There are ten boilers working 
at 1351b, ee and two horizontal compound condensing engines 
the fly-wheels of which are designed so that the coefficient of irre! 
gularity shall not exceed 1/400, 

RepratH, Brown AND Co., Limited, Riverside Works, Kast 
Greenwich.—The new section book isa handsome production in 
two printings, and contains nearly 300 es, In preparing this 
edition it is stated that the matter has been entirely rearranged 
in what is believed to be a simpler and more convenient form than 
in the previous edition, so that the full particulars for any section 
whether girder or column, can now be got on one page, or on two 
facing pages, without referring from one part of the book to another, 
Notes and tables of properties and strength of steel joists, and of 
combinations of joists, bars, and plates, &c., when used as beams 
or girders, or as columns or stanchions, are compiled for the use 
fo architects, engineers, and contractors. The tables include only 
a selection from the innumerable combinations which may be 
produced, 

Tuomas LuMsDEN, Coulthard’s-lane, East-street, Gateshead.— 
We have received two specimens of a machine speed chart for use 
on machine tools. These are madein three series—A, jin. to 6in,; 
B, lhin, to 30in.; and C, 12in. to 14ft. The idea is to fix one on 
each machine, filling in the actual spindle speeds in the cardboard 
spaces left blank for the purpose. In order to get the best results 
from high-speed steel, it is necessary to know what revolutions are 
required, on a given diameter, to give a certain cutting speed, and 
it is equally necessary to know the various spindle speeds of the 
machine employed. Many shops state, on a slip attached tv the 
working drawing, the method of proceeding with the job, but it 
is impracticable to lay down a rule that every job has to be roughed 
out and finished at the same predetermined cutting speed, as 








much higher speeds can be obtained on mild steel than on cast . 


‘ron, These metal charts will be found useful for the purpose, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ENGINEERS are still well engaged, both on home and foreign 
account, but more particularly the latter, the various branches 
which minister to railway needs in the way of rolling stock, steel 
bridges, and goods station equipment being all much better 
occupied than when the year opened. Hydraulic engineers are 
well engaged upon pumps and turbines, and hot water engincers 
are busy upon heating apparatus. In the electric engineering 
trades evidences of healthy trade progress are abundant, and it 
may also be mentioned that the large stack at the new electric 
station in Summer-lane has been completed after several months’ 
work. This is an exceptionally large stack, the height from the 
base being 249ft., and from the floor level 225ft ; internal dia- 
meter, 15ft.; external diameter at base, 24ft.; and external dia- 
meter at top, 17ft. 4in. The total weight of the chimney is 
2750 tons, and the approximate number of bricks used is half a 
million. As far as capacity is concerned, it is the largest stack yet 
built in Birmingham, and it will be put to work very soon, as four 
of the boilers at the new station are now completed, and it is pro- 
to raise steam in them for the first time about four weeks 
ence. This fine stack—one of the finest in England—is designed 
to deal with the flue gases produced by boilers having a capacity 
of about 20,000 horse-power, and it is the first of two similar stacks 
that will be required for the ultimate service capacity of this 
extensive electric station. 

Owners and users of ordinary light motor cars, and especially of 
heavy motor vans and of traction engines, wil] be sorry to hear that 
farther restrictions to such traffic are proposed in the Midlands ina 
report of a Sub-committee of the Staffordshire County Council, The 
report has been prepared in view of the Government inquiry into 
the working of the Motor Car Acts. According to the report, 
there are 358 motor cars and 523 motor cycles registered in Stafford- 
shire, and there are 140 miles of main roads inside the urban 
districts, and 602 miles of such roads in the rural districts, Only 
one mile of the roads outside urban districts, it is stated, is paved 
with granite setts, so as to carry traction engines or heavy motor 
car traffic without injury, the remaining 601 miles being macadam- 
ised or constructed of material that is liable to be damaged by 
heavy traffic. What an admission is this of the insufficiency of the 
present accommodation! On the urban main roads there are 227} 
miles of single footpaths, and 250 miles on the main rural roads, 
The expenditure on 150 miles of urban main roads, in 1894, was 
£30,646, and on 140 miles in 1904, £32,212; while in 1894 the 
expenditure on 598 miles of rural main roads was £45,488, as against 
£43,026 in 1904 on 602 miles. 

The sub-committee reports that slight damage has been done to 
the roads by heavy traction during the execution of repairs, and 
that at times there has been considerable damage in the 
break-up after a frost, At other times about 84 miles were 
damaged by heavy motor car traffic, and the reconstruction of this 
84 miles cost £1350, of which £695 has been recovered from 
owners of locomotives as ‘‘ extraordi! traffic,” in addition to 
small amounts from time to time during the last fifteen years in 
connection with di e to other lengths of the roads. The 
injury, therefore, by heavy traffic has been ridiculously small. 
Yet the sub-committee think it is desirable that the statutory pro- 
visions as to extraordinary traffic should be amended so as to 
facilitate recovery from owners of locomotives in respect of 
damage to roads by heavy traction or motor traffic, In Stafford- 
shire, for the year ended March 31st, 1900, there were fifteen 
traction engines housed, and in the year ended March 31st, 1904, 
there were twenty ; and the sub-committee reports that heavy 
motor car traffic is increasing in the county in the neighbourhocd 
of towns, but not much in purely rural areas. Only four heavy 
motor cars have been registered in Staffordshire, but a good many 
of these heavy vehicles registered elsewhere use the county main 
roads, 

Among other proposed restrictions the sub-committee suggest 
that power should be obtained to increase the fees for heavy 
locomotives ‘to an amount more nearly approximating the 
benefits received by — e owners in the use of highways 
by this exceptional class of traffic;” that an adequate annual fee 
should be imposed on the owners of heavy motor cars; and that 
further power is required to regulate or prohibit the use by heavy 
locomotives and heavy motor cars of highways when under repair 
or upon the break-up of a frost. All the recommendations and 
suggestions have been considered by the Staffordshire County 
Council and approved by that body. With regard to further 
suggestions, the sub-committee considers that the present specd 
limit should not be interfered with. ; 

The tone was again strong on Birmingham iron market this 
week, and stocks in consumers’ hands are not large, for although 
considerable buying has been going forward, the material obtained 
has been quickly used up by engineers and other consumers. Steel 
angles may now be yuoted £6 lbs. to £7 ; girder plates, £7 10s. tv 
£7 15s.; boiler plates, £8 10s, to £8 15s.; and joists, £7 to £7 5:. 
There is a fair call for Bessemer billets at £5 to £5 5s, The will 
and forges are most of them making full time. Marked bars con- 
tinue £8 10s.; and galvanised ated sheets, £11 15s. to £12 5s. 
Pig iron isscarce and dear at 52s, 6d, for Staffordshire cinder forge ; 
52s. 6d. to 55s, for Northamptons ; and 56s, to 57s. for Derby- 
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t+ Shaft and Ax pany, sala 
ne a ordersfor wheelsand axles for Japanese and Lr peed 
eawaye, and also for its patent steel weldless spoke wheels for the 


=, Kerr, Stuart and Co., Limited, of Stoke-on-Trent, have 
taken contracts for a number of steam motor rail saloons for the 
Argentine Great Western Railway Company, and also for several 
wi tel six-wheeled coupled goods locomotives for the same line. 
he steam motor saloons will have a total length of 42ft. 6in., and 
width of Sft, 6in., and will be fitted with the firm’s patent 
traversed locomotive type boiler. The cylinders will be 7}in. by 
12in, stroke, the total heating surface 200 square feet, and the 
rate area five square feet. With a to the goods locomotives, 
these will have cylinders 16in, by 24in., and coupled wheels of 
ft, diameter, and each locomotive will be some 39} tons in 


weight, 








NOTES FROM LANCASHIRE, 
(From our own Oorrespondents,) 


Manchester.—Business in this centre is in a strong position in 
every department of the iron and engineering trades—stronger 
indeed than has been the case for three or four years past. 
Inquiries have been numerous during the week, and so far as can 
be ascertained buying has been on & fair scale, True, there have 

been reports of ‘‘undercutting” in second hands, but these, it 
would appear, only ap ly to minor lots, and are no criterion of the 
legitimate condition of trade. Work in the engineering trades is 
abundant, and makers of textile machinery in some cases are work- 
ing overtime. — P 2 Z 
.* heavy machine tools a good trade is being experienced. This 
is indicated by the fact that the membership of the Amalgamated 
Society of Engineers has increased during the month, while the 
number of unemployed has decreased. Indeed, a period of expan- 
sion has started with the increased production of pig iron, An 
increase in the reserve balance is also noted, and in some quarters 
is looked upon with some amount of anxiety by employers, There 
is no vital question at present affecting the trade 1n this district. 
A few purely local points are frequently arising between employer 
and employed, but these appear to be easily adjusted. 

Last week there was a rather flat market at Glasgow, but it 
did not appear to affect this centre, and on Tuesday more 
money was asked, Lincolnshire on Saturday was announced to be 
officially unchanged. It would have made little difference, how- 
ever, either way, as there is no important quantity offering. 
Derbysbire also showed no change, but for next ——_ delivery up 
to 61s, 6d., and even higher is being asked. Staffordshire iron 
shared in the general prosperity, and closes ls. per ton higher on 
the week. In forge there is nothing new to report. General 
quotations are :—Lincolnshire, No. 3 foundry, 58s. to 593.; Derby- 
shire, 60s. to 61s. ; Staffordshire, 60s.; Middlesbrough, open brands, 
62s, 4d. Scotch: Gartsherrie, 68s,; Glengarnock and Eglinton, 
65s.; Dalmellington, 64s, 6d., delivered Manchester. Delivery 
Heysham: Gartsherrie, 65s, 9d,; Glengarnock and Eglinton. 
62s, 9d.; Dalmellington, 62s. 3d. Delivery Preston :—Gartsherrie, 
67s.; Glengarnock and Eglinton, 64s.; Dalmellington, 63s, 6d. 
East Coast hematite, 70s. to 703, 6d.; West Coast, 72s. f.o.t. 

Finished iron shows no signs of decline in the orders given 
out, There is a steady consumption, and in some cases an upward 
tendency ia price, Bars, £7 to £7 53.; sheets, £8 5s. to £5 10s.; 
hoops, £7 10s, 

Steel and steel products are in strong request, and in some cases 
sellers refuse orders, except at an advance on the official rates. 
Billets, both English and foreign, are firm, and in sellers’ favour. 
Piates for bridge and girder work are, if anything, dearer. Bars, 
£7 5s. to £7 103.; hoops, £7 153.; boiler plates, £8 2s, 6d. to 
£8 5s.; common plates for tank, girder, and bridge, £7 123, 6d. to 
£7 15s.; Eaglish billets, £5 53. to £5 12s. 6d.; foreign, £5 ; sheets, 
£8 103, to £8 15s. 

Manufactured copper advanced £2 per ton in sheets on Tuesday, 
and some sorts of brass tubes were also dearer. General quotations 
are :—Sheets, £87 to £89 per ton, seamless copper tubes, 104d. to 
10?d.; brazed, 10jd.: brass tubes, S4d.; condenser, 9}d. to 94d.; 
brass wire, 7}d.; rolled brass, 7#d.; brass sheets, 84d. per lb. 

There was an average attendance on the Voal Exchange on 
Tuesday, and with the exception of slack, for which prices on 
contract were variable, there was little movement. There was 
a better demand for house coal, and manufacturing coal 
was also in request, Coal for bunkering purposes was in quiet 
demand. (Quotations :—Best coal for domestic purposes, 13s, to 
14s,; seconds, 12s, to 13s.; common, 9s, to 10s,; steam and forge 
coal, best, 8s, 3d. to 8s. 9d.; best engine fuel, 7s. 9d. to 8s. 6d.; 
best slack, 7s. to 7s. 6d.; medium, 6s. to 6s, 9d.; common, 5s, to 
5s. 9d., at the pit. Screened coal, 93, 9d. to 10s.; unscreened, 
9s, 3d. to 9s, 6d., delivered Manchester Ship Canal. 

Barvow.—The quieter tone in the hematite iron market during 
the past week or two has given placetoa stronger demand, brought 
about by larger requirements for iron for shipbuilding purposes. 
The demand is mainly outside this district, and is of a pressing 
nature, most of the purchases being made for short deliveries, 
Makers are very well off for orders, and are increasing their 
make, Most of the iron usually made to keep the rail mills 
employed is going into consumption on shipbuilding account, and 
within a week or two the output will be so increased as to make it 
possible for prices to moderate to an extent which will bring the 
rail mills into operation again. When that time comes, it is prob- 
able the output of iron wiil need to be further increased. Prices 
this week are at 703. 6d. for makers’ iron net f.o.b., and 70s, 6d. 
for warrant iron net cash sellers, buyers 70s. 5d. There are thirty- 
four furnaces in blast. Orders for spiegeleisen are well maintained, 
and a growing business is being done in ferro-manganese, while 
charcoal iron is being readily disposed of at over £10 per ton. 
Stocks of iron are small in the hands of makers, but there has been 
4n increase in warrant stocks this week of 3240 tons; the stocks 
now stand at 41,108 tons, 

Transactions in native iron ore are increasing in number and in 
volume, and there is also a good business doing in Spanish ores. 
Prices are steady at 18s, 6d. for good average native sorts, and 
16s. 6d. for best, while Spanish sorts are at 17s, 6d. net at West 
Coast ports, and some of the best Rubio ores are at 19s. 6d. 

The steel rail mills are standing for orders. Prices are at 
£5 17s, 6d. and £6 per ton for heavy sections, There are plenty 
of orders in the market, but they will not probably be booked 
until lower quotations rule. Considerable activity is observable at 
the plate mills, and there is a good demand for heavy classes and 
sheets, £7 is still the quotation for plates, The steel foundries 
are busy on shipbuilding and engineering orders. Merchant steel 
18 quiet in demand, 

No new business is reported in shipbuilding circles, but prospects 
of good Admiralty orders are afforded on ali hands, The work of 
building the Russian cruiser Rurik is proceeding with considerable 
celerity, The new Japanese battleship Katori is being rapidly 
completed, and will be ready for her trials in the New Year. 
Engineers are busy, except in the marine shops, 

_ Shipping is quieter. Exports last week included 3690 tons of 
iron and 8419 tons of steel, total 12,109 tons, being a decrease of 

1 tons on the corresponding week of last year. The total ship- 
om this year have reached 718,274 tons, being an increase on 

© corresponding period of last year of 78,275 tons, 








THE SHEFFIELD DISTRIOT. 

, (From our own Oorrespondent.) 
. Tuk South Yorkshire coal trade continues to exhibit signs of 
terovement, Many of the thick-seam pits are now working full 
ime, and very few, if any, are working less than five days per 
rook, The long-continued mild weather undoubtedly told against 
ouse fuel, but this week more winterly conditions have set in, and 
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there is a fair business doing in most markets, including the metro- 
polis and the Southern and Eastern Counties. For the last- 
mentioned districts gas coal is also in good request. Local sales, 
which were somewhat inadequate during the first week of Novem- 
ber and a few days later, are now considerably better, and house- 
holders who deferred ordering in the hope of getting supplies on 
easier terms are likely to be disappointed. Merchants have no 
great stocks on hand, and a continuance of cold weather will soon 
make these of small account. Best Silkstone is quoted at 12s. to 
12s, 6d. per ton, secondary sorts fetching about 10s. 6d, per ton ; 
Barnsley ‘‘ softs,” 103, to 10s. 6d. per ton for best screened 
poy ; seconds, 8s, 3d. to 8s. 6d. per ton, in owners’ wagons at 
the pits, 

Steam coal is in exceptionally good demand, considering the 
advanced season of the year. Heavy deliveries are still being 
made to Hull and Grimsby, where shipments are well maintained. 
The tonnage to the Baltic ports, of course, is falling off, poor 2 
to several of the lower ports which still remain open good weights 
are being forwarded. The official return of the Hall Chamber of 
Commerce and Shipping shows an excellent export business for 
October—367,456 tons, as compared with 355,240 tons during 
October of last-year. ‘The foreign markets took 197,704 tons, as 
compared with 169,244 tons for October of 1904, Four continental 
markets make up the bulk of the export coal trade from Hull. 
North Russia is first, with 65,380 tons. In October of last year 
the weight was only 36,074 tons. The next largest market is 
Sweden, which, however, shows a distinct decrease—39,994 tons, 
against 45,558 tons in October of 1904, Germany is third with 
22,127 tons, against 27,728 tons in the corresponding month of 
last year ; and Holland takes fourth place with 16,974 tons, against 
15,828 tons. The improved business done with Russia is largely 
due to the failure of oil supplies, through the Baku disturbances, 
The internal troubles iu Russia can only have a temporary effect, 
as Russia is certain to require all the coal she has contracted for, 
and will receive it as soon as circumstances permit. 

There is a perceptible slackening off in the demand for ordinary 
slack and smudge for steam-generating p . This is mainly 
due to the lessening requirements of the Lancashire cotton mills, 
which are receiving more of their supplies from the collieries in 
their own districts. Coking slack and smudge are in fair request 
at 4s. 3d. to 4s. 6d. per ton, 

The upward movement in the coke trade, owing to supplies 
being unequal to market requirements, seems to be stayed for the 
moment, Derbyshire and North Lincolnshire, however, are still 
receiving heavy tonnages, smelting operations being active in both 
districts. Good unwashed smelting coke fetches from lls, to 
lls. 6d. per ton; washed samples, 12s, to 12s. 6d. per ton in 
owners’ wagons at the pits. 

A very heavy output is now the rule at the gas collieries, 
November marking the maximum business in that class of coal. 

The iron and steel trades continue to be steadily getting brisker, 
but it seems rather premature at present to talk oF **booms,” A 
leading steel manufacturer, the head of a large local establishment, 
states that business is certainly improving in nearly all departments 
of the steel industry, but the change from ial employment to 
full work is so great that it is apt to lead to expectations that are 
not likely to be early realised. That there are good orders being 
received, with gratifying assurance of better to follow, is generally 
admitted, and is, indeed, proved by the condition of the principal 
works at the East End, and in other parts, of the city and district. 
There is an upward tendency, too, in the price of finished material, 
though as yet the advanced values are inadequate to meet the grow- 
ing cost of production. Railway companies and colliery owners are 
finding increased employment for several of our firms, and, as rail- 
way material forcolonialand other distant marketsisat present freely 
ordered, the outlook in theseimportant industries is very promising. 
Manufacturers complain, however, that efforts to obtain prices 
commensurate with the dearness of raw material check orders in 
most departments. Iron values remain stationary, though quota- 
tions are firm, West Coast hematites continue at 80s. 6d. per ton, 
East Coast at 79s. per ton, both less 24 per cent. Lincolnshire, 
No, 3 foundry, 56s. per ton ; Lincolnshire, No. 4 foundry, 54s, per 
ton ; Lincolnshire, No. 4 forge, 53s. 6d. per ton; mottled and 
white, 55s. 6d. ; basic, 55s, 6d. per ton, For Derbyshire iron no 
quotations are available. 

There is no fresh feature to report in the general heavy 
industries. In military material the long-expected order for 
armour plates for the new cruisers is not forthcoming, the principal 
work in the war department being on » projectile, and 
shell account, Railway material is being placed more freely than 
at _ time during the present year. veral orders for steel 
rails have been given out by one of the home companies to 
makers in this district. The wagon builders are well employed ; 
but the leading work is in wheels, tires, axles, springs, buffers, 
and other accessories. The call on machine material account is 
largely for the smaller forgings. Much of the steel now being 
produced is to meet the requirements of motor car manufac- 
turers, as well as for electrical and hydraulic machinery, and other 
purposes of a like description. 

A gratifying feature of the colonial trade is an improvement in 
the demand for South Africa. Makers of machinery and speci: 
appliances for the mining districts are in receipt of more work 
than has been the case fora long time. There is also more doing 
in the general trades, with every prospect of the betterment being 
increasingly evident as the season advances, 

A brisk business is reported in files for most markets, several of 
our principal manufacturers being well booked in advance. There 
is also a large demand for shovels, hammers, picks, and similar 
productions. These branches are certain, judging from the 
inquiries to hand, to have a busy time before them. The boiler- 
makers are fully employed, the demand being quite equal to find 
full work, and in some instances extra time is being made. 

As Christmas draws near, the cutlery, silver, and plating trades 
get busier, chiefly, of course, on season orders. The London 
market, which has not been very productive of late years on this 
account, is yielding very well now, and several of the principal 
provincial markets are also making satisfactory requirements in 
the lines specially wanted at Christmas and the New Year. The 
foreign markets are taking rather more freely in the medium and 
common classes of goods. In spite of recent advances in the 

ualities of ivory used in the Sheffield trades, the ivory cutters’ 
lists remain unaltered for the present, 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE is a great contrast between the condition of the Cleve- 
land pig iron market last week and that reported this week. 
Business is brisker, prices have improved, and consumers have 
shown themselves very keen. Not since the middle of October 
has the experience of sellers been so satisfactory, and confidence 
has increased by the fact that American consumers have begun to 
send inquiries into this district for ordinary pig iron. As yet 
these do not appear to have resulted in any actual business, but 
there is a probability that they will, for it is reported that con- 
sumption is increasing in the States faster than the production, 
enormously as that has been augmented. A little further 
additions to American prices would allow Cleveland makers to 
compete successfully in the Eastern seal districts with native 
iron, The situation is decidedly stronger now in Cleveland, and 
there has been a substantial rise this week which has brought the 
quotations to the best that have been reported since October 20th. 
At one time last week Cleveland warrants went as low as 51s, 54d. 
cash buyers, after being up at 54s, 4d. about the middle of 
October, This week 53s. 10d. has been reached, and it is rather 
sellers than buyers who are holding off. No, 3 Cleveland G.M.B. 
pig iron, which last week was sold at 51s, 9d., and in odd cases at 

1s, 6d., has risen to 53s, 6d., and a good number of orders have 
been placed this week, No. 4 foundry has been put up to 52s,; 








No, 4 forge to 51s. 3d.; mottled to 50s. 6d.; and white to 50s. per 
ton, all for prompt delivery. Of these lower qualities there is no 
over-production, but rather is the output short of the require- 
ments, More No, 3 is, however, being made than is required, and 
the excess is nearly all going into Connal’s stores. That being so, 
the lower qualities should be nearer No. 3 in price, but they are 
still relatively the cheaper. 

The makers of East Coast hematite pig iron continue to have 
a very busy time, and they have every reason to believe that 
demand will be as brisk in 1906 as it is now. It is a good sign 
when consumers want to buy for 1907 delivery, but makers refuse 
to commit themselves so far ahead as that. The quotation for 
mixed numbers for early delivery is 703. per ton, and no sales 
below that are recorded, for the second hands who were — 
small lots last week at 693. 6d. are no longer to be met with. No. 
is at 70s, 6d. ; and No. 4 at 65s. The price of Rubio ore is firm at 
18s, 9d per ton c.i.f. Tees, but some of the leading Spanish mine 
owners will not quote ahead, as they ex to do better later on in 
the way of prices. For next year’s delivery, however, the quota- 
tions range from 19s, to 20s. per ton. 

The improvement in trade having brought abouta larger demand 
for Cleveland pig iron, the consumption is nearer to the produc- 
tion, and the stock lodged in Connal’s public stores is increasing at 
a considerably smaller rate than has been reported for the 
fourteen months, There are indications that the demand will so 
improve that Connal’s stock will have to be drawn upon instead of 
being added to. It cannot be considered that the stock held by 
Connal’s is large—for it must be remembered that it represents the 
only iron that is stocked—seeing that the makers have very little 
at their yards, and if trade becomes as active next year as is 
expected, Connal’s stock will come in very useful. On Wednesday 
Messrs. Connal reported that they held 649,222 tons of Cleveland 
pig iron, an increase of 10,118 tons for the month, or 843 tons per 
working day. The stock consisted of 589,479 tons of No. 
increase for month, 11,633 tons ; 58,743 tons of other iron deliver- 
able as standard iron—decrease, 1515 tons; and 1000 tons of iron 
not deliverable as standard iron, Of East Coast hematite pig iron, 
Messrs. Connal held 3396 tons, no change having been reported 
since the first week in October. 

Exports of pig iron are rather unsatisfactory from the Cleveland 
district, and fall below the average for November, though they are 
larger than in the corresponding month last year. The deliveries 
to Scotland are fairly well maintained, because, though Cleveland 
iron has become dearer, it has not advanced in value more quickly 
than Scotch. A year ago it did, with the result that com- 
paratively little Cleveland iron went to the Glasgow district, Up 
to 15th inst. the total pig iron shipments from Cleveland were 
40,094 tons, as compared with 43,653 tons last month ; 32,860 tons 
in November last year ; and 55,839 tons in November, 1903. 

In nearly all branches of the finished iron and steel industries 
business is very active, and some of the plate makers say that there 
never was a period in their experience when they were so fully 
supplied with orders. Even the record of 1899 isexceeded. Every- 
thing points to 1906 being a most prosperous year for producers of 
plates, angles, and all kinds of shipbuilding material. The orders 
already booked fully assure them of that, and now they are asked 
to contract for deliveries to be made in 1907. Local manufacturers 
have on hand excellent orders from Germany, as well as from 
British shipbuilders. The producers in this district can very 
successfully compete for the trade of the German shipbuilders, 
because German makers are not well situated, seeing that their mills 
are inland, and their hematite iron, which must be made from im- 
ported ore, costs them more than the British manufacturer has to 
pay. Then the plates can be carried more cheaply from this 
country to the German shipyards than from the German works. 

The advance of steel ship plates to £7, less 24 per cent., has not 
checked the demand, as some expected it would, but there have 
been very good sales, and plate and angle manufacturers should be 
realising very satisfactory profits. ‘Steel ship angles are at 
£6 12s, 6d.; iron ship plates and angles, £7 5s.; el packing 
iron, £6 ; iron ship rivets, £7 17s. 6d.; all less 24 per cent. f.o.t. 
Iron bars are at £7 ; steel bars at £6 15s.; steel hoops, £6 15s.; 
steel strip, £6 10s.; steel sheets, £7 7s. 6d.; galvanised co ted 
sheets, 24 gauge, £11 15s.; steel joists, £6 7s. 6d.; all less 24 per 
cent, 

The steel rail trade is somewhat quieter as regards demand, 
though more inquiry is springing up. The manufacturers manage 
to keep their mills running with fair regularity. They quote 
£5 17s. 6d. net for heavy steel rails. Steel sleepers are at £6 10s, 
net, and cast iron chairs at £3 12s. 6d. net. 

Pipefounders are at last finding the situation more favourable, a 
good inquiry appearing, both on home and foreign account. The 
same may be said of the tube trade, while the rivetmakers are 
better off than they have been for the last ten years, with good 
prospects of a lengthy continuance of the active times. 

The shipbuilding industry has not been so active since 1899, and 
some firms have never had such a busy time as the present. They 
are assured of a good time next year, and they look forward very 
confidently to the future. The advances that have been made in 
prices have in no way checked the demand for new vessels. 

The proposed removal of the Yarrow shipyard from the Thames 
is still attracting attention, and endeavours are still being made 
to induce the firm to establish themselves on one or other of our 
northern rivers. The secretary of the Tees Conservancy Commis- 
sioners has had an interview with the firm, and its representa- 
tives will inspect several sites on the Tees within the next few 
days. Various siteson the Tyne and Wear have likewise been 
suggested as suitable, and now it is announced that Belfast may be 
selected as the place for the new yard. 

The engineering industries are now showing a good deal of 
improvement. Shops are generally busy, and there is a smaller 
number of unemployed on the books of the men’s Society. At 
some of the establishments there is a great deal of overtime 
worked. The men continue to agitate for the advance of wages 
which the employers recently intimated they were unable to con- 
cede, characterising the application as premature. The men seem 
to be inclined to endeavour to enforce the demand, which was for 
2s, per week on time wages and 5 per cent. on piece rates, the 
present wages being 35s. per week. 

The members of the Corporation Engineer's Office at Newcastle 
on Saturday presented a massive silver bowl to Mr. Fred J. Edge, 
late city engineer, and a pair of silver vases were presented to 
omg ogg e. Mr. Kirkpatrick has succeeded to the position vacated 

Fr. e. 

"probably, the largest orders for electric oe ever reported have 
just been given out by the North-Eastern Railway Company, which 
is extensively adopting electricity, not only for power and signal- 
ling purposes, but also for lighting important passenger stations 
and goods warehouses, 

The steam coal market is much depressed, partly because of the 
season of the year, and partly because of the state of affairs in 
Russia, this latter stopping all orders from that market. In fact, 
merchants are taking only a comparatively small part of the coal 
which they have contracted to receive, and it is not likely that it 
can be sent this year, for navigation will shortly be closed. 
steam coal, which a short time ago was realising 9s. 6d. and 10s. 
per ton, f.o.b., can now readily be got at 8s. 6d. Gas coals are in 
good request, and shipments thereof are satisfactory, though they 
would be better if the weather at sea admitted. Best are quoted 
at 9s. per ton, f.o.b, Coke does not improve in price, but medium 
can readily be got at 16s, 6d. per ton, delivered at the Middles- 
brough furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
‘THERE has been a stronger feeling in the Scotch iron market 
this week, and higher prices have been obtained for pig iron, 
The very favourable condition of trade generally at home, and 
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stronger reports from the United States and elsewhere, have had 
a strengthening effect upon the market. 

A large business was done in pig iron warrants early in the 
week at advancing prices, and the upward movement brought 
in as purchasers not a few consumers who had for some time 
been indifferent. Makers of pig iron are very full of orders. It 
is reported that some firms have so much work on hand that 
they are unable to give anything like prompt delivery. On the 
other hand, buyers are said to be placing orders without fixing 
the time for delivery, because makers are not able to make such 
an arrangement. 

There has been inquiries within the last few days for hematite 
pig iron, both for the United States and Canada. In the case of 
the American inquiry, it is said that buyers there would be glad 
to take either Cumberland or Scotch iron, if delivery cs be 
arranged upon practicable terms. As regards the Canadian 
business, it is stated that an order for shipment of 2500 tons of 
Cumberland hematite has actually been concluded for Montreal. 

The demand for ordinary Scotch pig iron is very strong, and the 
output of this class of iron is steadily increasing, while full prices 
are readily obtained. 

Business has been done in Cleveland warrants at 52s. 104d. to 
533. 74d. cash, 54s. for delivery in thirteen days, and 53s, 6d. to 
54s. 14d. one month. Cumberland hematite has sold at 70s. 14d. 
cash, 7Us. 74d. for delivery in twenty-five days, and 71s. 14d. one 
month, Scotch warrants are at 58s. 3d. cash, and standard 
foundry pig iron 52s. 4$d., these rates both showing an advance in 
price. 

Since last report an additional furnace has been placed on 
ordinary pig iron, and there are now 34 making ordinary, 49 
hematite, and six basic iron, the total of 89 thus in operation in 
Scotland comparing with 84 at this time last year. The current 
output of hematite is at the rate of about 3000 tons a week more 
than it was twelve months. ago. Merchants quote Scotch hematite 
75s. per ton for delivery at the West of Scotland steel works. 

The prices of Scotch makers’ iron are fully maintained. G.M.B., 
No. 1, is quoted at Glasgow 62s,; No. 3, 59s. 6d.; Carnbroe, 
No. 1, 65s.; No. 3, 62s.; Clyde and Calder, Nos. 1, 67s. 6d.; Nos. 3, 
62s. 6d.; Gartsherrie, No. 1, 68s.; No. 3, 63s.; Summerlee and 
Langloan, Nos. 1, 70s.; Nos. 3, 75s.; Coltness, No. 1, 76s.; 
No. 3, 66s.; Glengarnock at Ardrossan, No. 1, 68s.; No. 3, 63s.; 
Eglinton at Ardrossan or Troon, No. 1, 623. 6d.; No. 3, 60s.; 
Dalmellington at Ayr, No. 1, 65s.; No. 3, 60s.; Shotts at Leith, 
No. 1, 67s. 6d.; No. 3, 62s, 6d.; Carron at Grangemouth, No. 1, 
70s.; No. 3, 65s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6143 tons, against 4478 tons in the corresponding week 
of last year. There was despatched to South America 260 tons, 
India 355, Australia 100, France 70, Italy 575, Germany 259, 
Holland 200, Belgium 45, Spain and Portugal 10, China and Japan 
75, other countries 96, the coastwise shipments being 4098 tons, 
compared with 2667 tons in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were 
10,617 tons, against 7020 in the corresponding week, showing an 
increase of 3597 tons. The total imports to date are 413,757 tons, 
being 9393 tons less than in the corresponding period of 1904. 

The position of the finished iron trade is gradually getting 
stronger. There is a steady inquiry for material, and some classes 
of goods are in very strong demand. Prices are generally very 
fi 


rm. 

The steel makers have excellent employment and good prospects. 
Owing to the continuous demand and the increasing cost of raw 
material, a further advance in prices has become necessary. The 
Scotch steel makers are now quoting on the basis of £6 15s. for 
angles, less the usual 5 per cent., and this is equivalent to an 
increase of 5s. per ton on the prices formerly current. There has 
been avery brisk inquiry for tubes, both for home use and export. 
South Africa is in the market with large orders, aud the home 
requirements are extending. The tube makers have been obliged 
to make another advance in prices, which they have done in the 
usual way by reducing their discount 24 per cent. 

Marine engineers and boiler makers are very busy, and there is 
a steady improvement in the engineering trades generally. 

The coal trade is active all over, but in the last few days there 
has been a specially strong demand for household coal. The 
prevalence of cold weather has had its effect on the home branch, 
and prices are quite firm. There has been a good deal of irregu- 
larity in the shipments, which have been suffering from unfavour- 
able weather around the coasts, but the aggregate clearances 
compare favourably with those of this time last year. Prices of 
shipping coal have an upward tendency, all being quoted at Glasgow 
Harbour 8s. 3d. to 8s, 9d.; steam, 8s, 6d. to 8s. 9d.; and splint, 
9s. to 9s. 3d. per ton. There is a strong demand for coa! for 
manufacturing purposes. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A WEATHER-WORN captain, who has passed many years in taking 
coal to France from Cardiff, and bringing return journeys of pit- 
wood, regards the month of fogs, November, as invariably asso- 
ciated with slack times at collieries, idle docks, and stagnation on 
’Change ; and this month has practically endorsed his views. Fogs 
of late have been very prominent in the Bristol Channel, and ton- 
nages slow in coming in at most ports. So far prices have only 
dropped about 3d., and though quotations for best steam have been 
retained at 12s. 6d. to 12s, 9d., it is in common knowledge that 
sales have taken place at 12s. 3d., and in some cases at 12s, Coal- 
owners are wearing, I am glad to note, a brave face, and say the 
depression is only temporary, and with improved weather there will 
be an alteration for the better. As anindication of the prevailing 
slackness, the week opened with a miserable list of clearances from 
Cardiff. Eleven cargoes of coal only were dispatched, and one in 
ballast, and another only bunkers. The largest cargoes were :— 
One to Monte Video of 4700 tons, and another to Madeira 4800, 
and the smallest, 150 tons, to France. Last week, fortunately, 
witnessed a better condition, 15,500 tons going to Port Said one 
day ; and looking at the large output still going on and the 
crowded sidings, it is to be hoped that the customary briskness of 
December will soon be exhibited. 

Non-arrival cf trucks was responsible, at the close of the week, 
for stoppages, temporary, at Tredegar collieries, where 4000 men 
were idle, and at Fochriw Dowlais, where a similar state of things 
prevailed. 

I have referred lately to the Italian coal orders booked in 
Wales. These are now being arranged. The total will be about 
250,000 tons large and 50,000 tons small; time over next year. 
Name of successful tenderers are the Cambrian Collieries, which 
are down for 150,000 tons of large, and 50,000 tons small ; and 
Davis’, Ferndale, which secures 100,000 tons large. Price of large 
is stated to be 13s., but that of small is not yet given. The fact 
= large being booked for 13s, is accepted on Change as a hope- 
ful sign. 

Tuesday’s clearances at Cardiff this week only totalled 13 ; total 
coal, about 32,712 tons. At Swansea there are lessened reports of 
delayed tonnage, and in this respect this port has figured better 
than Cardiff. The exports last week amounted to nearly 59,000 
tons, and harbour business showed an increase of 10,000 tons, 
Patent fuel, too, was more brisk, about 10,000 tons being 
despatched. France continues to be a large buyer at Swansea, 
Last week its clearances were 30,000 tons. 

Latest coal quotations, Cardiff, this week were as follows :— 
Best steam, 12s, 3d. to 12s, 9d.; seconds, 11s. 9d. to 12s.; ordinary 
seconds, lls. 6d.; dry, 11s, to 1ls. 3d.; best smalls, 7s. 9d. to 8s.; 
best ordinaries, 7s. 6d.; seconds, 7s. to 7s. 3d.; inferiors, from 6s, 
Monmouthshire, best large, lls. 9d.; Eastern Valley, 10s, 3d. to 
10s. 6d.; best ordinaries, Western Valley, 11s, to 11s. 6d.; seconds, 
10s, 3d. to 10s, 9d. House coal, best, 16s. to 16s. 6d.; best ordi- 


naries, 13s, 6d. to 15s.; seconds and other sorts, 10s. 6d. to 11s,; 
No. 3 Rhondda, 13s. 6d. to 13s. 9d.; brush, lls. 6d. to 11s. 9d.; 
small, 9s. 9d.; No. 2 Rhondda, 9s. 9d. to 10s.; through, 8s. 6d. to 
8s. 94.; small, 7s. 6d. to 7s. 9d. Patent fuel, 13s. 6d. to 133, 9d. 
Coke, furnace, 16s. 38d. to 16s, 6d.; foundry, 18s, to 18s. 6d.; 
special foundry, 20s. to 2ls, 6d. Trade good. 

Swansea prices, latest :—Best anthracite, 193. to 203s.; prices 
firm ; little coal on offer ; dry coals not so active. Second malting 
coal, 16s. to 17s.; big vein, 13s. to 13s. 6d.; red vein, 9s. to 9s. 64.; 
cobbles, 17s.; nuts, 18s. to 193, 6d.; peas, 10s. 6d. to 1ls.; culm, 
5s, 3d. to 5s, 6d.; duff, 3s. to 3s. 6d.; steam coal, 12s, to 12s. 6d.; 
No. 3 Rhondda, 13s. 6d. to 14s.; patent fuel, 11s. 6d. 

An important meeting of the Swansea Chamber of Commerce 
was held this week for the purpose of considering the wharfage 
and dock rates of the port, as charged by the Harbour Trust and 
the railway companies, as compared with those of other Bristol 
Channel ports. 

The meeting wasconvened in consequence of the alleged inequality 
existing, which was regarded as inimical to the interests of the 
port. After a discussion the following motion was put and carried : 
‘* That it is necessary in the best interests of the town and port 
that the charge levied on coal shipped at Swansea, and wharfage, 
tipping, and harbour tolls, shall not exceed those levied at Cardiff, 
Penarth, Barry, and Port Talbot for the provision of similar 
facilities, and that immediate steps be taken, by means of a joint 
meeting of representatives of this Chamber, the Harbour Trust, and 
the railway companies, to induce the Harbour Trust and the rail- 
way companies to abolist: the extra charge of 14d. per ton which 
exists at present at Swansea.” 

In the course of the debate it was stated that Cardiff charges 
were 4d., Swansea 54d., a difference of 40 per cent.; also that 30,000 
tons had been diverted from eastern to western ports. At the end 
the motion was put and carried. 

The new proprietary of the Cilely Colliery include Thos, Cary, 
H. W. Martin, C. Gray, and H. Travis—a strong syndicate. The 
Court Sart Co., Neath, is also announced with 793 acres of mineral 
property. In the iron and steel trades there has not been much 
doing calling for special comment, if I may except a cargo of steel 
plates, 1000 tons despatched from Cardiff to Muros, Vigo, and 
Genoa. After my despatch last week 2180 tons bars and billets 
came to Newport from Antwerp, and since then 1420 tons of pig 
iron from Bilbao, with a cargo of ore from Caen for Swansea. On 
Change iron and steel trade was stated as fully maintained. 

On ’Change the quotations issued mid-week were of a restricted 
character, as follows :—Glasgow pig iron warrants, 58s. 3d.; 
Bessemer mixed numbers, 70s. 4d.; Middlesbrough, 53s, 7d.; 
Siemens steel bars, £5 2s. 6d. to £5 5s.; Bessemer steel bars, £5 to 
£5 2s. 6d. Tin-plates:—I.C. 20 by 14 by 112 sheets 108 lb. Bessemer 
steel, 13s. 3d. to 13s. 6d.; I.C. 28 by 20 by 56 sheets 108 lb. 
Bessemer steel, 13s, 9d. to 13s, 104d.; 1.C. 28 by 20 by 112 sheets 
2161b, Bessemer steel, 26s. 9d. to 27s. 3d.; 1.C. 18% by 14 by 124 
110 1b. Bessemer steel, 13s. 6d.; I.C. 19} by 14 by 12u sheets 110 lb. 
Bessemer steel, 13s. 6d.; odd sizes Bessemer, 13s. 6d. to 13s. 9d.; 
I.C. 20 by 14 by 112 sheets 108 lb. Siemens stee!, 13s. 6d. to 
13s, 9d.;1.C. 28 by 20 by 56 sheets 108 lb. Siemens steel, 13s. 94. to 
14s.; I.C, 28 by 20 by 112 sheets 216 lb. Siemens steel, 26s. 104d. ; 
1.C. 20 by 10 by 225 sheets 156lb, Siemens steel, 18s. 9d.; odd 
size Siemens steel, 14s. C.A, roofing sheets, £10 per ton. Finished 
black plates, £10 5s. to £10 10s. Block tin, £151 15s.; lead, 
£15 10s., English ; Spanish, £15 6s. 3d.; copper, £75; spelter, 
£28 103.; silver, £29 1s. 10d. Iron ore, Rubio, 17s, to 18s. 
nominal ; Tafna, 18s. to 19s.; Almeria, 17s. to 18s., both nominal. 

Important tin-plate business is being withheld. 

It was stated on ‘Change this week that the Standard Oil 
Company requirements are gone to America, This is a serious 
loss. The loss on Russian business alone in the year amounts to 
220,000 boxes. Apart from this there are hopeful! features about 
the trade. Shipments last week were 53,560 boxes ; received from 
works, 64,633 boxes ; stocks, 181,699 boxes. Abundant orders for 
all classes of sheets and black plates are in hand. Copper and 
spelter works are brisk, Mannesmann Tube Works active, and 
engineering sheds and foundries busy. 

Newport, Mon., and the Bute Dock, Cardiff, are both in the 
field to secure the transfer of the Yarrow Works to the sea board. 
Exceptional advantages would, no doubt, be afforded by the Bute 
authorities, and the proximity of a newly established compact 
steel works like Dowlais on sea would count for a great deal. 

Tin-plate boxes to a large number are being ey from 
Ireland to Swansea. Formerly the manufactory was in Somerset- 
shire. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ON the Silesian iron market the favourable tendency previously 
noticed continues. The demand for pig iron increases, malleable 
iron and the various articles of finished iron bave met with lively 
request, and the position of prices could not possibly be stiffer 
than it is at present. For girders a slackening off in demand has 
been noticed of late ; but all the plate mills are reported in good 
occupation, and the amount of fresh work secured in the machine 
department is satisfactory. 

An upward movement can be noticed in the iron and steel 
industry of Rheinland-Westphalia. Raw material is scarce, and 
as the mills and forges receive a good amount of fresh orders, both 
for semi-finished steel and for manufactured iron, the natural con- 
sequence is a steady rise in quotations, which, though not very 
marked at present, is generally considered to be the sign of an 
all-round improvement in spring. Many establishments have 
more work than they can at present execute, and employment, 
therefore, is sure to remain lively in most departments for weeks 
tocome. Since the beginning of October the quotations for all 
sorts of castings have been raised M.1p.t. The two wire mills 
which have hitherto refused to agree to the prolongation of the Wire 
Convention have now given their consent, so now the new German 
Wire Convention has been formed. 

The Friedrich Krupp Joint Company is erecting a seventh blast 
furnace on the Friedrich-Alfred Works in Rheinhausen, and will 
also add two rolls to its rolling mills there. 

Both in Silesia and in Rheinland-Westphalia the outlook 
in the coal market has been bright and hopeful, all through last 
week the demand for nearly all sorts of coal was vigorous, and 
quotations consequently show much firmness. Also in the coke 
trade a very active business has been transacted, and the aspect 
is decidedly favourable. Deliveries in coke, in October of present 
year, have been, according to the Ihenish-Westphalian Gazette, 
800,000 t., against 778,000 t. in September, and against about 
689,000 t. in October, 1904, Although these figures are the highest 
of the year, they were not sufficient to cover the demand, which has 
been, and is still, exceedingly a 

From Austria-Hungary moderately good accounts continue to 
be received, and some trades have even been better employed than 
in the past month. There is not likely to be any marked change 
either in prices or demand during the immediate future. The 
quotations for bars will remain the same as now during the first 
quarter of 1906. Galvanised sheets met with a slight rise, and 
foundry pig, too, has been advanced, but these improvements are 
only nominal, for in cases where orders of importance are in ques- 
tion makers do not hesitate to agree to the former quotations, 
The tone all round is, however, fairly healthy. 

Likewise coal must be reported to have continued in good 
request, prices tending upwards, Wagons are scarce in nearly all 
districts, to the great disadvantage of the coalowners. Coke has 
been so wil] inquired for that advances in price took place in several 
instances, 

The brown coal trade of Bohemia is seriously influenced and 
impeded by the passive and B coy resistance of the railway 
work le, which has extended to the private railways also. In 
the no district the goods traffic is reported to have entirely 








a 


stopped. One sugar mill in Wimsburg had to suspend o : 
po ates in consequence of the railway stop’ ~ Pen 

Both the present condition and prospects ci. raw and man 
factured iron and steel industry of Belgium are fair, and the red 
that the prices for finished iron continue to move upwards sho 
the strong and hopeful tone of the market. The negotiations 
carried on for the purpose of forming a Belgian Wire Nail (jo 
vention have not been at all successful, the plan having Mea f 
frystrated, according to Belgian papers, by the demands of = 
works. As the same works is also making screws, it is not unlikely 
that the International Screw Convention will enter a period of 
difficulties and fierce competition. 

Coal generally is in a satisfactory position in Belgium, and prices 
are firm, with a marked tendency upwards. 

From the French iron market fairly good reports are given 
activity being, on the whole, increasing in the various depart. 
ments, 

Coal has shown a good deal of briskness, sales during the week 
having been rather heavy. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 8th, 

NOTWITHSTANDING the enormous buying in pig iron that has 
been going on for several months, and which it has been predicteq 
for some time past would soon subside, there is continued activity 
and, in fact, something like a return to the heavy buying of a few 
weeks ago, During the past week 80,000 tons of standard Besse. 
mer and 100,000 tons of basic steel and 30,000 tons of other stee| 
besides 70,000 tons of foundry and mill grades of iron, were con. 
tracted for, for delivery during the first half of next year, the bulk 
of it being wanted, if possible, during the first quarter, This 
avalanche of business has been accompanied by an asking advance 
of 50c. per ton, and which, it is asserted, has been paid for the 
most of this iron, being desired for delivery, if possible, during the 
first quarter of the year. Among the larger buyers was the United 
States Steel Corporation, which bought 50,000 tons of Bessemer 
and a plant in Worcester, Mass., which contracted for 40,000 tons 
of basic ; another big steel company contracted for 20,000 tons of 
Becsemer, at 16-50 dols.; the General Electric Company bought 
8750 tons of special foundry iron, A like activity prevails in gl] 
other branches, particularly in the structural and rail! mills, as 
well as the steel plate mills. Heavy orders have been placed for 
steel rails, aggregating some 50,000 to 60,000 tons. The orders for 
structural material, including business under negotiation, will aggre. 
gate some 80,000 to 90,000 tons, the most of which will be closed 
within a week or two, The car builders and locomotive builders 
and the manufacturers of heavy machinery are all in the market 
anxious to place orders for material, but much of this business is 
being held up for the time being owing to the impossibility of 
a aia productive capacity to the accommodation of anxious 

uyers, 

The coke market is extremely active, and large blocks of coke 
have been contracted for at prices ranging something over 3 dols, 
per ton for furnace. Large orders have also been placed for 
foundry coke at prices ranging from 3-50 dols, to 4 dols, per ton, 
The capacity of the coke regions is being strained and there is no 
possible relief in sight. Urgent requirements for ore are being 
placed at a slight advance. 

The copper market is active and spot supplies are scarce, 
Imports of copper during the past month aggregated 10,600 tons, 
making the total importations 68,450 tons, compared with 59,740 
tons same time last year. Exports for the past week 3001 tone. 
Larger exports will now take place ; for the first ten months of 
this year are 2146 tons greater than for same time last year. 
The demand for lead continues and spot lots are bringing a slight 
advance, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is dull, owing to the scarcity of ready tonnage, 
House coal remains unaltered. The quantity of coal shipped for 
week ending 11th was 69,441 tons ; foreign, 55,778 tons ; coast- 
wise, 13,663 tons. Imports for week ending 14th were :—Iron ore, 
5427 tons; steel bars, &c., 6668 tons; deals, &c., 593 loads; 
pitwood, 3540 loads. 

Coal :—Best steam, lls. 6d. to lls. 9d.; seconds, 10s, 3d. to 
10s. 6d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 8s,; 
colliery small, 7s. 3d. to 7s. 6d.; smiths’ coal, 9s. Pig iron: 
Hematite warrants, 70s. 7d.; Middlesbrough, No. 3, 53s. 7d., 
f.o.b. Cumberland, prompt. Iron ore:—Rubio, 17s. 6d. to 18s, 
Steel:—Rails, heavy sections, £5 10s. to £5 15s,; light sections, 
£6 10s. to £6 15s.; Bessemer steel tin-plate bars, £5 to £5 2s. 6d.; 
Siemens steel tin-plate bars, £5 2s. 6d. to £5 5s, All delivered in 
the district cash. Tin-plates:—Bessemer steel, coke, 13s. to 
13s, 3d.; Siemens, coke finish, 13s. 6d. to 13s. 9d. Pitwood, 21s. 
ex ship. London Exchange telegrams :—Copper, £75 ; Straits 
tin, £151 15s. Freights firm, 


THE 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Rhodes Electrical Manufacturing Company, Limited, of 
Bradford, has now appointed Messrs. R. A. Fullerton and Co., of 
116, Hope-street, Glasgow, as its sole agent for Scotland. 

Tue Midland Manufacturing Company, Limited, has opened new 
works—which it has called the Celtic Works—in Savile-street Hast, 
Sheffield. This company has long specialised in the manufacture 
of hand tools for all purposes, and the new works have been 
equipped with modern tools with the idea of carrying out the 
manufacture even more efficiently than heretofore. 








Kine@’s COLLEGE ENGINEERS’ DINNER.—The annual dinner of 
the past and present students and friends of the King’s College 
Engineering Faculty is to take place on Saturday, November 25th, 
at the Hotel Cecil, Strand. Sir Alexander Binnie, M.1.C.E., the 
President of the Institution of Civil Engineers, and Sir Arthur 
Rucker, F.R.S., the Principal of the University of London, have 
promised to attend, and Professor A. K. Huntington will take the 
chair, This is the twelfth annual dinner, and as the numbers of 
those attending have steadily grown each year, it is hoped that all 
past students will write to the hon. secretaries of the College and 
will endeavour to attend. There will be a special souvenir menu, 
which will remind visitors of the work of Wheatstone, Daniell, 
Clarke-Maxwell, and Dr. John Hopkinson, at King’s College, 
London, 


ConTracts.—Pollock and MacNab, Limited, Bredbury, near 
Manchester, have received an order for drilling machines from the 
Belfast Corporation, — The Paterson Engineering Company, 
Limited, has sent us a list of recent orders received for condensa- 
tion water purifiers and water softeners and heaters. One of these, 
which is for the Durham County Power Company, we notice, has 
an hourly capacity of 70,000 1b. of water, while several have capa- 
cities varying between 25,000 Ib. and 30,000 lb. of water.—Messrs. 
Mellowes and Co., Limited, of Corporation-street, Sheffield, have 
recently been favoured with the orders for glazing with their 
‘* Eclipse” patent imperishable system the roofs of :—New car 
sheds, Derby ; Glasgow University ; H.M. Dockyard, Devonport ; 
extensions of works for Cammell, Laird and Co., Limited, Sheftield ; 
North British Locomotive Shops, Glasgow ; Beardmore and Co., 
Limited, Glasgow.—Clarkson, Limited, have received orders for 





fifteen more of their new type of steam omnibus for London. 
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STEAM ENGINES AND BOILERS. 


91.515, November 12th, 1904.—SmoKkeLess FURNACE FOR STEAM 
GENERATORS, Augustine Dann, 31, Chatham-road, Rock 
Ferry, Birkenhead. 

This invention has reference to internally fired steam generators, 
and its object is to provide means whereby the furnaces are 
rendered more efficient. At the upper part of the combustion 
chamber is arranged a chamber which shall be termed the 
‘‘retort,” of iron or fire-clay. The retort is open at the inner end, 
and adapted to be tightly closed by a door at the outer end, é.e., 
the furnace front. In the combustion chamber below the retort 
fire-bars are disposed, being supported at one end bya wall or 
bridge. The retort is so shaped that a space is provided 
between it and the outer shell of the furnace. On either side of 
the retort air tubes or conduits for the purpose of conveying air to 


No 24,515. 














the furnace are disposed, means of regulating the admission of air 
being provided. These air tubes are, preferably, equal in length 
to that of the retort, and are, of course, open at their inner ends. 
In operation, assuming fuel to be burning on the grate-bars of the 
combustion chamber, raw coal is fed to the retort, the gases 
evolved in the coking of same passing over the burning fuel on the 
grate and being consumed, Periodically the fuel in the retort is 
pushed out and falls on to the grate below, being there consumed in 
the ordinary manner. The space formed between the retort and 
the outer shell plates of the furnace is heated by radiation. It is 
considered that a furnace so constructed will be in large measure 
smokeless, There are three figares. Fig. 3 is a longitudinal 
section ; « is the combustion chamber, at the upper part of which 
is disposed the retort b, of iron or fire-clay ; ¢ is the door of the 
retort, and d are the fire-bars, There are air tubes or conduits at 
the sides of the retort }; air regulators operated at the front of 
the furnace ; and apertures in the table / that supports the retort 
b; / isa fire-door, £ the furnace bridge, and / a fire-clay block on 
which the ends of the fire-bars rest.—Oc‘ober 18th, 1905. 

11,289. May 30th, 1905.—IMPROVEMENTS IN MARINE CYLINDRICAL 

Boers, Kugenio (ueipo, Torre 6°, Bilbao, Spain. 

This invention has for its object the conversion into heating sur- 
face of the entire superficial area of marine cylindrical boilers and 
the more comp'ete utilisation of the heat of the gases of combustion 
from their issue from the smoke-box until their passage to the 
funnel. Marine cylindrical boilers as heretofore constructed show 
two distinct and primary losses of heat. The greater of the two is 
due to the high temperature at which the gases escape into the 
atmosphere, and the second to the radiation which takes place 





























Fig.1- 


over the large external surface of the boiler. This latter increases 
with the steam pressure, and the degree of imperfection in the 
insulation employed in the upper part of the boiler. The object 
of this invention is the utilisation of the difference between the 
internal temperature of the boiler and that of the external air 
surrounding it, and the difference between the temperature of the 
gases which pass around the boiler and temperature of the steam 
and water. Premise a mean pressure in boilers for triple-expansion 
engines of 1601b. per square inch—above atmospheric pressure. 
The corresponding temperature for this pressure is 370-8 deg. Fah., 
and the mean temperature of the gages on issuing from the smoke- 
box 600 deg. Fah., the difference being 229-2 deg. Fah. The 
inventor considers that if these gases are made to circulate round 
the shell of the boiler, from the time of leaving the smoke-box 
to the time when they enter the funnel, and if this temperature 
falls from 600 deg. Fah. to.329deg. Fah., called the final tempera- 
ture, there will then be a mean utilisable temperature of over 
400 deg. Fah. The temperature of the steam at 100Ib, is 370-8 


deg. Fah., but that of the water at the bottom of the boiler is not 
more than that of the feed-water, or, say, 160 deg. Fah., conse- 
quently the mean temperature of the steam and water which are 
in contact with the steam jacket of the boiler will be in fact 


870-8 yoo ace = 265-4 deg. Fah., and the difference between 


the mean temperatures of the’ gases and of the water, viz., 
exterior and interior, will be 464-5 deg. = 199-1 deg., or approxi- 
mately 200 deg. Fah. To the evaporating power here represented 
there has to be added what is gained by avoiding the loss of heat 
by radiation, inasmuch as no heat will escape from the interior of 
the boiler when the external temperature is greater than the 
internal temperature. In order to circulate the gases around the 
boiler it is proposed to provide concentric with the boiler a light 
jacket of the same length as the boiler. This jacket is closed at 
the ends by crowns fixed to the fronts of the boiler and connected 
with the smoke-box for a convenient distance. The crowns 
which close the external flue between the boiler and the outer 
jacket are constructed in sections which can be taken to pieces to 
allow of removal by means of a brush, of the soot which adheres to 
the boiler plates. There are six figures. Fig. 1 represents the 
half section of a ship showing the boiler room ; an end view of one 
of the boilers is given showing it mounted in the supports f which 
are fixed to the floor timbers. The boiler has three flues g; the 
smoke-box is connected with the outer jacket from its lower part 
d to the upper part ; the extension being such as to give sufficient 
area for the passage of the gases ; x is the compartment which con- 
stitutes at the upper part of the smoke-box the flue formed 
between the boiler and the outer jacket in order that the gases 
may take the direction shown by the arrows ; o is the receptacle 
for the soot ; p the doors for removing the same and 4 the uptake 
pipe from the external flue to the funnel. The numerals in front 
of the flue indicate the joints of the different plates forming the 
crown, and those shown outside the outer jacket indicate the joins 
in the same.— October 18th, 1905. 


TURBINES. 


22,239. October 15th, 1904.—IMPROVEMENTS IN STEAM TURBINES, 
William J. A. London, ‘‘Silverdale,” Brooklands, Cheshire. 

This invention relates to steam turbines of the impulse or impact 
type in which the steam is expanded in nozzles from whence it 
issues with a high velocity, and the kinetic energy therecf is con- 
verted into mechanical work by causing the jets to impinge upon 
the blades of a rotating turbine wheel. The object is so to con- 
struct a turbine of this type that it may be run economically at 
more than one speed. In a single engine a number of turbines are 
combined in which the steam is caused to pass through different 
numbers of rings of blades according to the speed at which it is 
desired the engine shall rotate. There are five figures. Fig. 1 is 
a part sectional plan view developed in a plane. The steam 
admission belt is divided into a series of eight chambers numbered 
consecntively from 1 to 8, of which chambers 1 and 2 and parts of 
3 and 8 only areshown. A series of eight chambers is described, but 
any desired number in the series may be employed, provided that 
number be divisible by the number of speeds at which it may be 
desired that the turbine shal] be capable of running economically. 
The turbine as illustrated is a two-speed turbine, and the series of 
eight chambers is divided into two sets each of four chambers, the 
four chambers 1, 3, 5, and 7 of one set alternating with the four 
chambers 2, 4, 6, and 8 of the other set. The set of four chambers 
1, 3, 5, 7 are connected by suitable piping to a common steam 
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inlet, and the set of the four remaining chambers 2, 4, 6 and 8 are 
also connected by piping to a common steam inlet. Each of the 
steam chambers is provided with suitably proportioned steam 
expansion delivery nozzles 16. Whether the steam is passed to the 
set of steam chambers 1, 3, 5, and 7, or to the set of steam chambers 
2, 4, 6, and 8, the steam delivered by the corresponding nozzles 
passes through the same primary set of a suitable number of 
alternating moving blades and fixed vanes. This primary set of 
blading is shown as consisting of two complete rings of moving 
blades 17 secured on a drum, and one intermediate complete ring 
of fixed vanes 18 secured in the casing. Opposite each of the set 
of chambers 1, 3, 5, 7 which are connected with the ‘‘slow speed ” 
inlet, there is arranged between the casing and the drum a passage 
connecting the blading 17 with a secondary set of blading consist- 
ing of a suitable number of rings or moving blades. Thissecondary 
set of blading is shown as consisting of two series of annular sets of 
vanes 23 secured in the casing, and two alternating complete rings 
of, moving blades 24 secured to an extension of the drum 21 and in 
free communication with the exhaust chamber. Opposite each of 
the sets of chambers 2, 4, 6, and 8, which are connected with the 
‘full speed” inlet, there is arranged in the casing a bye-pass 25 
affording a free communication between the last ring of blading 17 
and the exhaust chamber, so that the steam exhausted from the 
primary set of blading 17, 18 passes direct to the exhaust without 
impinging on the secondary set of blading 23, 24.—October 18th, 1905. 
25,1994. November 19th, 1904.—IMPROVEMENTS IN INTERNAL 
COMBUSTION OR EXPLOSION TURBINES, Franz Windhausen, jun., 

1, Cornelius Strasse, Berlin. —Date under International Conven- 
tion, November 28th, 1903. 

In these turbines the fuel in a solid, liquid, or gaseous state is 


the mixture of fuel and air is ignited or exploded, and the highly 
heated combustion gases then fiow to a turbine and expand therein, 
so yielding usefui power. When working turbines of this kind 
great difficulties are met with in consequence of the extraordinarily 
high temperature of the combustion gases, which very often 
exceeds 200C deg. Cent. These difficulties especially prevail in the 

bustion chamber, as well as in the nozzles and guide blade 
devices. The nozzles and the guide blades may be cooled by con- 
tact with water by arranging jackets around, or hollow spaces 
within, the parts in which the water is kept circulating. The 
cooling of the parts may be effected by water injected. under 
pressure upon the nozzles and the guide blade devices. The in- 
jected water partly or wholly evaporates, and the steam is made 
use of together with the gases in the turbine. If the water be not 
wholly evaporated, the remaining portion may serve for cleaning 
the gases and for washing out and removing the impurities therein, 
as well as for cleaning the nozzles and guide blade devices or the 
buckets of the bucket wheels. There are three figures, Fig. 1 
shows a two-chamber multiple stage combustion turbine with 
radial flow of the gases. The air enters in the direction of the 
arrow 1, mixes in the combustion chamber a with the fuel entering 
in the direction of the arrow 2, and is therein ignited. The highly 
heated gases, together with the steam formed from the water 
introduced in the direction of the arrow 5, pass into the nozzles— 
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guide blades—J" in the direction of the arrow 3, partially expand 
therein, act on the buckets «' of the wheel c, flow through the 
second guide blades /?, and soon. The gases pass from the first 
chamber through the channel 10 to the nozzles g!, act on the 
buckets f! of the bucket wheel f, pass into the guide blades g?, and 
so on, until they leave the turbine in the direction of the arrow 11. 
The hollow body a representing the combustion chamber is directly 
coupled with the turbine shaft, and rotates therewith. By this 
means the water introduced in the direction of the arrow 5, and 
also the products of combustion, are quickly rotated. Dy the 
action of the centrifugal force a more or less closed hollow cylinder 
of water is formed on the inner walls of the chamber a, and into 
this water all particles suspended in the gases and of higher specific 
gravity than the gases, such as ashes and the like, are centrifugally 
drawn. The water loaded with these impurities passes out in the 
direction of the arrow 6. With these turbines cooling water or 
other cooling medium enters in the direction of the arrow 7, and 
leaves in that of the arrow 9. It cools by contact the nozzles b', 
the guide blades /? }, the channel 10, and the nozzles g!, whereas 
the guide blade row 9? 9° are not cooled by water jacket, because 
the gases when passing through these parts are already consider- 
ably cooled by expansion. The nozzles 4! are provided with a 
jacket in which cooling water is kept circulating so as to cool them 
by contact. The guide blades J? and /* are provided with jackets 
in which cooling water circulates. The buckets of the guide blade 
devices have hollow spaces connected with each other by the 
jackets, so that the walls of the guide blade devices and of the 
buckets may be cooled.— October 18th, 1905. 


ROAD MOTOR VEHICLES. 


25,746. November 26th, 1904.—IMPROVEMENTS IN OR CONNECTED 
WITH DRIVING MECHANISM FOR MOTOR-DRIVEN VEHICLES, 
Lewis R. Doran, Premier-place, Putney, London, S.W., and 
Arthur Taggart, 19, Falkland-mansions, Glasgow, W. 

In driving mechanism for motor-driven vehicles constructed 
according to this invention, rotary motion is imparted to the 
driving axle through the medium of driving clutches, actuated by 
reciprocating connectors with the motor, and the object is to pro- 
vide improved means whereby the motion imparted to the axle 
will automatically vary inversely as the load, and, further, to intro- 
duce a resilient connection between the clutches and the driven 
axle. There are two figures. Fig. 1 isa plan of a car fitted in 
accordance with thisinvention. A is the motor-driven crank disc 
and B a rocking arm, fulerumed upon a fixed bracket, and con- 
nected to the driving crank pin by a connecting-rod Al, Slidingly 
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mounted upon the arm B is a slipper or sleeve, connected to a 
rocking quadrant D by means of connecting-rods E. The quadrant 
is fulerumed on the end of the controlling lever P. To opposite 
ends of the quadrant D two flexible driving connectors F G are 
secured, the connector F of which passes to a driving clutch H, and 
the connector G passes forward around a guide pulley J, and f-2m 
thence rearwards to a driving clutch K. At the rear of the 
machine a pulley UL is provided to guide acoupling band M, which 
is connected to the two clutches H K. The connectors F and G 
are each formed at a position between the rocking quadrant D and 
driving clutches H K, with an extensible portion F! and G! respec- 
tively, composed, say, as shown, of a helical spring. Adjacent to 
the slipper a connection is made by means of a link with a bell- 
cranked hand lever P, provided with means for locking it in posi- 
tion when set. The clutches H K are of the pawl and ratchet type, 
both formed in a piece, with a sleeve R, connected to a box 8 by 
means of two volute springs T. The box S is formed with a cylin- 
drical extension, terminating in a differential gear casing S}. In 
action the rocking arm D reciprocates the connectors F G in oppu 
site directions, imparting alternately, under normal conditions, 





mixed in a combustion chamber with compressed air, whereupon 





forward rotary motion to one clutch and, by means of the coupling 
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band M, backward rotary motion to the other clutch, maintaining 
a constant tension on the volute spri T, and, consequently, 
driving the car. Under increasing load the springs F! G will 
stretch according to the load, and reduced motion will be imparted 
to the clutches. In case of overloading, the springs F! G! are 


adapted to stretch to a sufficient extent so that no motion is 
imparted to the drivingclutches. To vary the stroke imparted to 
the quadrant D, the slipper or sleeve may be adjusted upon the 
—— arm B by means of the bell crank lever P.—October 18th, 
1905. 


2744. February 10th, 1905.—IMPpROVEMEMTS IN MoTOR VEHICLES, 
Thomas Croil, 436, Elm-avenue, Westmount, Montreal, Canada. 
The primary object of this invention is to provide an improved 
free vertical tilting movement of the axle so as to permit the wheels 
to travel over irregularities or obstructions in the road bed without 
jarring or otherwise affecting the body of the vehicle, to the dis- 
comfort of the occupants. A further object is the effecting a free 
horizontal swinging movement of the axle for the purpose of 
steering the machine, which swinging movement is positively 
effec by an improved tiltable steering rod, geared to swing 
the axle in a manner to permit the rod to be tilted forwardly 
and rearwardly while in mesh with the gearing, or while 
it is operatively connected with the axle. There are four 
figures. Fig. 1 is a plan of the running gear. The frame 
consists of a U-shaped main portion 6, having the curved end 
disposed at the front of the machine and the side members 
connected by means of transverse stays or braces 7. The front 
and rear axles are indicated by 8 and 9. They are non-rotatable, 
and on the ends of the front axle driving wheels 10 10 loosely 
turn, while on the ends of the rear axle rear driving wheels 11 11 
loosely turn. A main driven shaft 12 extends longitudinally of the 
frame and has its opposite ends journalled in bearings 13 13. 
Rotation may be imparted to the shaft 12 by any suitable form of 
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gearing or connection, such as the gear wheel 14. Located below 
the main frame at the forward end of the vehicle is a fifth wheel 
15, the stationary member of which is rigidly secured to the frame- 
work 6. The lower member is provided with a series of teeth 
forming a segmental rack 16, adapted to be engaged by a worm 
wheel 17 mounted on a transverse shaft 18. Rotation is imparted 
to the shaft 18 by gear 19 meshing with a bevelled pinion 21 on the 
shaft 18. The hand whee! should be so mounted that it may be 
readily tilted on a yoke 23, having at its opposite ends the bearings 
2424, through which the shaft 18 loosely passes. Secured to the 
fifth wheel are arch-shaped straps 26 27, carrying a bearing box, 
the forward extension having projecting therefrom a trunnion 
turnable in an opening in the forward strap. Fast in the nae 
box 28 and extending through it is a sleeve 33, which is support 

by means of straps 34. The wheel 36 is connected rigidly toa 
casing 37, into which one shaft section extends. The rotation of 
the shaft sections is communicated to the front driving wheels 10 
through the engagement of toothed pinions 41 41 at the outer ends 
of the shaft sections with toothed wheels 42 42 fast to the inner 
sides of the front driving wheels. Rotatably surrounding the 
upper end of a connecting-rod is a horizontal bevelled gear wheel 
50, which is rotated by means of a bevelled gear at the forward 
end of the longitudinal main shaft 12. The bevelled gear 50 
meshes with and thereby im its rotation to the bevelled gear 
86. The intermediate movable portion of the fifth wheel turns on 
a king bolt 63, and supports anti-friction rollers. Upon the start- 
ing of the motor rotation is imparted to the longitudinal ‘shaft 12, 
and through the bevelled gear wheel on it with the horizontal 
bevelled gear wheel 36. The rotation of the front shaft sections is 
communicated to the front driving wheels 10 by the engagement 
of the pinions 41 with the toothed wheels 42.— October 18th, 1905. 


GAS PRODUCER. 


10,706. May 22nd, 1905.—ImpROVEMENTS IN GAS PRODUCERS, 
Anatole Fichet and René Heurtey, 7, Rue de St. Petersburg, 
Paris. 

This is the specification of a gas producer with double 
combustion which is especially applicable for the combustion of 
coal, lignite, and combustibles having a greater proportion of 
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volatile ingredients than poor coal, in all applications in which "it 
is desirable to produce gas free from tarry products. There is one 
drawing, a section, The apparatus comprises two gas producers 
superposed with separate air supply and a commongasoutlet. The 
upper gas producer a has the draught reversed. e fuel is intro- 
duced at the upper part of this producer and undergoes a partial 











combustion, especially as ds the hydrocarbons contained, which 
at the commencement distil off and are then oxidised in the zone 
of the supply of air, and finally are reduced in the lower part of 
the gas producer in contact with the incandescent fuel. The base 
of this first gas producer is formed of an arch, which forms also 
the top of the lower gas producer. This arch is pierced at its 
centre by an opening for the passage of the fuel into the lower 
producer, where it finishes its combustion under the usual condi- 
tions. The form of the arch is arranged so as to create a space 7 
above the combustible. The gases produced escape at the surface 
of this space and combine in the annular chamber thus formed and 
from thence are conducted into the general gas conduit. The 
upper part of the top producer is with a series of con- 
centric chambers m x p, which may be cylindrical or tapering, the 
walls of which are cooled at their he by the water pipesr. These 
chambers, the number of which varies with the dimensions of the 
apparatus, form alternating zones for the supply of fuel and for 
the passage of the air for combustion.—October 18¢h, 1905. 


TRAMWAYS AND RAILWAYS. 


25,914. November 29th, 1904,—Iuprovep RaLway Rai Jort, 
William F, Burrows, 659, Prospect-avenue, Buffalo, New York 
State, USA. : 

The object of this invention is to provide a strong, tight, and 
durable joint of simple construction, which permits the ready 
oc tion and tion of the rails, and which is applicable 
to old as well as new rails. There are six figures. Fig. 1 is an 
elevation of the joint. Fig. 4 is a cross section on the line 4—4, 
A A are adjoining rails. B is a chair or base secured to the 
sleepers ©, It supports and partly encases the adjoining ends of 
the rails. The chair consists of a bottom plate provided at one 
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side with an inwardly extending flange 4 which overlaps the 
adjacent base flanges of the rails and terminates in an upright 
wall 5! of the proper height or width to fit closely between the 
base flanges and the heads of the rails. From the inner side of 
this wall project horizontal pins or studs d which pass through 
holes ¢ in the webs of the rails. Six of such pins are preferably 
employed, and they are spaced to coincide with the usual bolt 
holes of ordinary rails to adapt the joint to old as well as new rails, 
The outer portions of these pins terminate in dovetail heads d!, 
which project beyond the webs of the rails, and are adapted to 
interlock with a continuous dovetail groove f formed lengthwise in 
the inner side of a locking or wedge plate F. The latter is 
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arranged between the adjacent sides of the rails and a raised 
longitudinal flange or shoulder g located at the opposing edge of 
the chair B. This plate is tapered throughout its length, and the 
space between the shoulder g and the rails is correspondingly 
tapered, so that upon driving the wedge plate home the rails are 
clamped between the wall / of the chair and a similar wall or 
upright flange F! arranged at the inner edge of the wedge plate. 
The flange F! of the wedge plate fits tightly between the con- 
tiguous base flanges and heads of the rails. In order to hold the 
outer portion of the wedge plate down in place the shoulder g is 
undercut, and the outer edge of the plate is correspondingly 
bevelled. A retaining device is employed for preventing accidental 
loosening of the wedge plate. he bolt H passes through a 
longitudinal slot h formed in an extension /! of the chair base, 
and is clamped therein by its nut 42. To lock the bolt in place 
and also to permit it to follow up the wedge plate the head is pro- 
vided on its under side with transverse ratchet teeth A*, which 
interlock with similar teeth 14 formed on the upper side of the 
extension /1,—October 18th, 1905. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette, 


801,229. MetHop or Castine Meats, J. Eaton-Shore, Rugby, 
England, assignor to Willans and Robinson, Limited, Rugby, 
England.—t iled October 5th, 1903. 

This invention consists in casting metals in a thin mould of such 
thickness as not to chill the metal, and then cooling the metal 
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gradually from the bottom upward in such manner as to abstract 

rapidly the heat from the molten metal locally without affecting 

the metal in the parts of the mould which are not being cooled. 

There is one claim. 

801,347, WATER-COOLED FURNACE VALVE, F. H. Treat, Pittsburg, 
Pa.—Filed September 6th, 1902, 

This invention is best described by the first and last of nine 
claims. The first is for a furnace trap valve, comprising a trap, a 
hollow diaphragm extending into said trap, a container for sur- 
rounding the trap with water, and a water connection for admit- 
ting water to said container and to said hollow diaphragm. The 
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last is for a trap valve having an air or gas admission val i 

leading from the trap valve to a tank, a motor arranged to'chaae 
the level of the water in the tank and valve, and a teppet 
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system, actuated by a motor, and arranged to shift the admission 

valve, 

801,519. Journal Bgarina, 7. C. Frost, Carthage, Ohio, assignoy 
to J. A, Fay and Egan Company, Cincinnati, Vhio, a Cp; 
poration of West Virginia.—Filed February 21st, 1905, 

As will be seen from the drawing, this invention consists in 


making the bearing of a number of radial take-up slips, which 
can be moved in or out and locked by through bolts, There are 


eight claims. 
801,648. Prua-va.ve, J. H. Chandler, Springfield, Mass,—F iled 


August 3rd, 1904, 
By turning the handle the plug is first raised in its seat and then 
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turned round. The operation is reversed when the valve is closed. 
The action will be readily understood from the drawing, There 
are three claims, 
801,702. Drepcina Cutter, S, S. Wyer, Columbus, Ohio.—Filed 
March 8th, 1904. 

The invention is, broadly, for the combination of a dredging 
cutter, elevator, or conveyor with a pusher that remains stationary 
or nearly so at the following two points in its cycle ;—First, said 
pusher to remain stationary or nearly so while said dredging cutter 


is discharging, then after said pusher has delivered the material 
received from the dredging cutter to the elevator or conveyor, the 
said pusher will again remain stationary or nearly so, and thus 
allow the elevator or conveyor to remove the material and also 
permit the cutter to pass down behind it; then the pusher will 
return to its starting position and complete its cycle. There are 
five claims, 

801,877. Gun-caRRIAGE, W. S, Isham, Washington, D.O,—Filed 

December 17th, 1902. 

The anchoring spade is driven into the ground in front of the 
rear bearing of the carriage, making a permanent angle with the 
direction of recoil of the carriage not greater than a right angle 
minus the angle of friction between the ground and the holding 


face of the spade, the spade being constructed to permit an 
unobstructed flow of the earth up its holding face, whereby a 
downward resultant is produced during the recoil of the gun, A 
hydraulic cylinder or other recoil device connects the gun with the 
anchor as shown, There are nineteen claims, 
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MACHINE TOOL DESIGN. 


By Professor J. T. Nicoison, D.8Sc., M. Inst, C.E., and 
Mr. DEMPSTER SMITH, 
No, XIII. 
THE FAST HEADSTOCK (contd), GEAR ARRANGEMENTS, 
CONE OFF SPINDLE. 

In our last article all the gear arrangements we illus- 
trated had the objectionable feature that the cone was 
mounted upon the spindle, and was capable of being 
directly coupled to it when the highest spindle speeds are 
required. t 

In the present number we proceed to consider cases 
where at least one pair of wheels is interposed always 
between cone and spindle. The effect of this is that a much 
higher belt speed, and, therefore, a much lighter belt can 
be used; or, for any given width of belt, the lathe 
becomes much more powerful. 

If we revert to the figures of our last article it is clear 
that all the types considered can be described in the 
simplest terms by saying that they consist essentially of 
one or more double gears; one or more treble, com- 
bined with one or more double gears; and so on. In 
the present case, therefore, we ought to be able to present 
a cone-off spindle arrangement corresponding to every 



































Fig. 46 


type of cone-on spindle gear shown there, by simply 
interposing a pair of wheels (of ratio R,) anywhere 
between the cone and the spindle ; and, further, that by 
having a reverted train of two (or any even number of) 
pairs of wheels the cone may even be mounted on the 
spindle, provided that for driving purposes it cannot be 
directly coupled to it. As an instance we may refer to 
Fig. 87 of Article No. XII. In that type, if the wheel H 
be coupled to the cone and free on the spindle for the 
highest spindle speed, the cone revolutions will be greater 
than the spindle revolutions in the proportion of a ratio 
R, = D/C (assuming H and G are equal). 

Considering first types I. to IV., which comprise head- 
stocks with one or more double gears only, we may present 
the arrangements shown in Figs. 46 and 47, in which by the 
interposition of gears A/B (ratio B/A = R, ) between cone 
and spindle, we obtain from Type I. one single and one 
treble gear. 

In Fig. 46—a detailed arrangement similar to which was 
illustrated in Tue Encineer Supplement of November 
4th, 1904, as made by the Miley Machine Tool Company 
—the cone pulley and pinion A revolve in one piece on 
the back shaft, whilst the wheel B, pinion C, and clutch 
G are keyed toa sleeve rotating freely on the spindle. 
The clutch G is free to slide along the sleeve and engage 
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Fig. 47 


with the wheel F, as when running in single gear. 
D and E are fixed to a sleeve which runs freely upon 
an excentric back shaft, so that they can be thrown out 
of gear with C and I’ when the clutch isin. For running 
treble geared the clutch is withdrawn, D and E are 
engaged with C and F, and the drive is through 
A, B,C,D,EandF. s=mpq=2 x pq. 

Fig. 47, which shows a design that gives the same 
number of spindle speeds, with one single and one 
treble gear, the only difference being that the 
single-gear wheels are placed at the face-plate end 
instead of the cone end of the train of wheels. The 
cone pinion C and locking plate G freely revolve as one 
piece upon the side shaft, whilst the wheel F and pinion 
A are keyed to it. D and E are keyed upon a sleeve 
running freely upon an excentric shaft. To run in single 
gear G and F are locked together and D and E withdrawn, 
and the cone driving the lock plate drives wheel B 
through pinion A, which is always in gear. When 
working in treble gear the lock-plate is freed, and the 
drive is through C, D, E, F, A pal B. 

An obvious defect of the design of Fig. 47 is that, as 
the pitch of the teeth of A and B must be rather coarse 
to enable them to transmit the heavy load at the slower 
speeds, they are not so suitable for obtaining smooth 

* No, XII. appeared November 3rd. 








running when working at the high speeds of the single 
gear. This defect is not found in the arrangement of 
Fig. 46, where the single gear is close to the cone. 

Fig. 48 shows an arrangément where a tapered cone, 
having a curved surface, and mounted on a side shaft, 
gives motion to the spindle through the wheels A and B. 
On the spindle is a sleeve which is free to rotate 
independently thereof, and which carries the wheels B, C, 
and E all keyed to it. The wheel H is keyed to the 
— itself, and is provided with a lock bolt, which fits 
the recesses in wheel B. F, D, and G are mounted on a 
sleeve, and can be disengaged or engaged by means of an 
excentric shaft. When running single gear the wheel 
B is locked to H, the back gear being disengaged; in 
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Fig. 48 


treble gear the wheel B is freed from H, and drives the 
spindle through A, B, E, F,G, H or A, B, C, D, G, H. 
With this arrangement it is possible to get any speed 
between the limits of the gears, and the difficulty of shift- 
ing a belt upon a stepped cone is avoided. The mating 
+ can be placed at the rear of the lathe and below the 
other. 

An arrangement, by Messrs. J. Lang and Sons, by 
which a continuously variable speed can be obtained, was 
shown in the Machine Tool Supplement of Tur Enat- 
NEER of November 4th, 1904. Here two cones were 
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Fig. 49 


caused to open or close, whilst a corresponding pair on a 
second shaft were caused to close or open. The belt 
drives, however, altogether by the edges, and for this 
reason the design is unsuitable for very high powers. It 
is only by having a high speed of strap and by gearing 
down to the spindle that a heavy cut can be taken 
with this arrangement. 

Sketch No. 49 shows an arrangement, used by several 
firms, capable of giving one single and two treble gears. 
The cone and pinions A and C run together as one piece 
















































































Fig. 50 


freely upon the shaft, whilst wheel F and pinion G are 
keyed to it. The wheels D, B, and E are keyed upon the 
second motion shaft, but free to slide along the same. 
When running single-gear wheel F is locked to the cone, 
and the drive is through G and H; D, B, and E being dis- 
engaged. In treble gear the wheel F is freed trom the 
cone, and we have :—First treble gear, A, B, E, F, G, H; 
second treble gear, CU, D, E, F, G, H. 

It is a common continental practice to fix a second 





face-plate pinion on the second motion shaft. The counter 
shaft is then provided with a reversing motion; and in this 
way two double gears are added to the above two treble 
ears. Suppose such a pinion to exist (I); we should 
ave: first double gear, A, B, I, H; second double 
gear, C, D, I, H. 

In ‘Fig. 50 this idea (the design of Messrs. Sharp, 
Stewart and Co.) is further extended, and one single gear, 
two double, and two treble gears are secured ; whilst dis- 
pensing with lock-plates, clutches, and sleeves. At the 
same time a third motion shaft is provided, and three face- 
plate pinions are fitted; but by this means the wear is well 
subdivided. The cone and wheels A, C, and G are keyed 
to the first motion shaft, and rotate with it; thus preventing 
any possibility of wearing flats on the shaft, as is likely to 
happen when the cone, &c., run freely upon it. D, B, E, 
and H are keyed to the second motion shaft, but are free 
to slide. along it. I and J are keyed upon the third 
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Fig. 51 


motion shaft, and all three of the face-plate pinions can 
be withdrawn. If I is withdrawn with the same mechan- 
ism as moves J, pinion H may be fixed to the shaft. 

We then have: Single gear, G,F; first-double gear, 
A,B, E, F; second double gear, C, D, E, F; first treble 
gear, A, B, H, I, J, F; second treble, C, D, H, I, J, F. 

In this case also it is necessary to fit a reversing motion 
upon the countershaft, in order to secure the correct diree- 
tion of rotation when running in double gear. 

Number of spindle speeds = 5 p q. 

The next figure, No. 51, shows an arrangement giving 
two double and two treble gears, and by which alsoa 
high value of R, is obtained. Here the cone and wheels 
E, C, J, and Aare keyed to the first motion shaft, F, D, 
G, and I to the second motion shaft, and all on this shaft 
are free to slide, F and D moving together, as only one or 
the other is used atone time. The wheel H is keyed to the 
spindle. This wheel may be of a fair size, and it is common 
continental practice to key it to the spindle as shown. In 
this country it is generally preferred to attach it to the 
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Fig. 52 


face-plate, within the internal gear, and the wheel G is 
then overhung when engaged, and is withdrawn within 
the bearing in a manner similar to that previously 
described 

The arrangement shown gives two double gears, 
C, D, G, Hand E, F, G, H; two treble gears, C, D, I,J, A, B, 
and E, F,I,J,A,B. The gear ratios with about maximum 
possible gears are 12, 24, 48, and 96, Their highest value 
is still relatively small, and in order to increase it some 
continental firms mount the cone on another shaft and 
gear down to the face-plate pinion shaft. It may be 
observed that, by having the cone and wheels E and 
C coupled together and free on the shaft, yet capable of 
being locked to it, and by providing space to allow of 
wheels F and D being disengaged, a single gear in addi- 
tion to the above can be obtained. 

In Fig. 52 is shown an arrangement, similar to Messrs. 
Richards’, capable of giving two single gears and four 
treble gears. The first single gear is intended for small 
work and a polishing speed. The cone and wheels A and 
C revolve together on the side shaft ; wheels F and Hare 
keyed to it, F carries a lock bolt which fits the recesses 
in the cone, and is locked to it when running single gear 
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The wheels B, D, and E, are mounted on a back shaft— 
B and D being free to slide on same—which has its 
bearing in two excentric bushes in the headstock cheeks. 
These bearings are coupled together by means of a 
handle, and throw the wheels D, B, and E in or out of 
oer First single gear, F, G; second single gear, H, I; 

rst treble gear, A, B,E,F,G; second treble gear, 
C, D, E, F, G; third treble gear, A, B, E, F, H, I; fourth 
treble gear, C, D, E, F, H,I. Here the ratio of F to G is 
comparatively small, and if the speeds are all arranged in 
geometrical progression, this value of R, is useless for 
high-speed and compromise lathes generally, but it is 
here introduced for polishing and small drilling and boring. 
Tt need not be in geometrical progression with the other 
speeds—t.e., there will be a gap ‘in the geometric ratio 
above the single gear H, I. For all gears of higher ratios 
the speeds may be in geometrical progression. 


Fig. 53 shows an arrangement giving one single and 


Fig. 53 


four treble gears. The cone and wheels A, C, K are all 
keyed to the shaft, K being capable of withdrawing within 
the bearing. Wheels D, B, E, and G are keyed to the 
second motion shaft, and can slide along it, whilst F, H, 
and I are similarly arranged upon the third motion shaft. 
The drives then are: Single gear, K,J; first treble, 
A,B, E, F, I,J; second treble, A, B,G,H,I,J; third 
treble, C, D, E, F, I,J ; fourth treble, C, D, G, H, I,J. 
Number of spindle speeds = 5 pq. 

Fig. 54 gives another method which has been used for 
obtaining the same number of back gears, viz., one 
single and four trebles. The cone and wheels A and 
C here run together freely upon the first motion 
shaft, instead of being keyed to it as in Fig. 53. By 
then mounting wheel F upon the first motion shaft 


Fig. 54 


and keying it toit, along with pinion K, the single gear 
drive is obtained through K and J as before by locking 
the cone to F. The only other variation from Fig. 53 is 
that the pinion and wheel G and H are overhung upon 
the second and third motion shafts. Single gear, K J— 
cone locked to F; first treble, A, B, E, F, K, J; second 
treble, A, B, G, H, I,J; third treble, C, D, E, F, K, J; 
fourth treble, C, D, G, H, I, J. 

Vhis arrangement is in several respects inferior to that 
of Fig. 53. The cones A and C run loose upon the spindle, 
instead of being always keyed to it. The overhanging of 
G and H does not produce any corresponding shortening 
of the headstock ; whilst, on the contrary, the mounting 
of the wheel F between the cone and the bearing tends 
te increase its length. The wheel H is a very long way 
from the face-plate pinion I,: and will necessitate the 
third motion shaft being made exceptionally stiff. The 
arrangement of Fig. 54 also necessitates the use of a 
lock-plate, which is not the case with that of Fig. 53. 








In France there are twenty large motor car factories; 
which produce on the average two vehicles per day, which means 
1200 monthly, and per year 14,400 vehicles. To these must be 
added the output of smaller houses, which produce on the 
average one car in two days, a 2g Bypsl month 750, and per year 
9000 vehicles. It can, therefore, said, without exaggeration, 
‘that France has annually a total production of at least 25,000 
motor car chassis, not counting the carriage bodies and outfits, 
These chassis do not all remain in France, that is quite evident. 
The question asked by the Motor Trader is, therefore, where are 
they going! It is believed that at least 7000 or 8000 chassis are 
annually exported to England, of which a goodly. number find 
their — to Canada, Australia, India, and other Colonies, the rest 
being taken by buyers in other countries, 





THE GRAND TRUNK PACIFIC ee, 
OF CANADA. 


Tue first transcontinental railway of Canada—the | 
Canadian Pacific Railway—was opened in 1885, and was | 
a stupendous work, extending through wild and almost | 
unexplored country, for the purpose of opening up the toun- | 
try to settlement, and of affording a route through British | 
possessions from the Atlantic to the Pacific. Since then | 
the country has developed wonderfully, the first railway | 
has been improved; many others have been built in the | 
same territory, and for the past few years there has been 
frequent talk of a second transcontinental line. This has | 
culminated in the Grand Trunk Pacific Railway Com- 
pany’s enterprise, backed by that famous old Canadian | 
railway the “Grand Trunk.” ‘Work on this great new | 
line of 3600 miles in length was commenced last summer, | 
nearly a thousand miles are now under contract, and the | 
line is to be completed, and in operation not later—but 
probably earlier—than the end of 1911. On the map 
given herewith only the transcontinental railways are 


shown, no attempt being made to show the whole railway | 


system of Canada. 
The Grand Trunk Pacific Railway Company was incor- 
porated by Act of Parliament in 1903, and is under , 


To Dawson, 
Yukon Territory. 


bonds of the Grand Trunk Pacific Railway to provide the 
remainder of the cost of construction. 

The country through which the prairie section of the 
railway will pass contains land which is well adapted for 
the growing of wheat, and which is in extent four times 
the area of the wheat-growing lands of the United States, 
This region is being rapidly settled by immigrants from 
Great Britain, Northern Europe, and even the United 
States; it produces good crops the first year of cultiva. 
tion, and will furnish a large traffic to the railway as fast 
as it can be extended. It is to be noted, also, that by 
its intimate financial relations and physical connections 
with the Grand Trunk Railway systems, aggregating 4800 
miles, the new railway will have excellent facilities for 
access to and traffic with all the important cities, towns, 
rivers and ocean ports of Eastern Canada. 

Unlike most pioneer lines, the railway will be of sub- 
stantial construction in the first place, this policy being 
considered warranted by the great traffic expected as soon 
as any part is open for operation. The maximum 
gradients will be about 1 in 240, which can be obtained at 
a reasonable cost. On the mountain section the maximum - 
will be 1 in 100, The permanent way will be laid with 
flange rails of 80 Ib. per yard. The total cost of construc- 
tion is estimated at £24,700,000, or £4000 to £5000 per 
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CANADIAN TRANS-CONTINENTAL RAILWAYS? 


agreements with the Canadian Government for the 
construction and operation of a line of railway across 
Canada, from the Atlantic to the Pacific Ocean, and 
wholly within Canadian territory. The estimated length 
of the main line is 3600 miles, in addition to which there 
will be several branches of considerable length and 
importance. These will include a line conte eek from 
near Winnipeg to Port Arthur on Lake Superior—for the 
purpose of reaching navigation on the Great Lakes ; also 
another line south from the main line to North Bay, 
connecting with the Grand Trunk Railway line to Toronto, 
also a branch to Montreal. On the western portion of 
the line there will be branches to Brandon, Regina, Prince 
Albert, and Calgary, and northward to Dawson in the 
Yukon territory. The company has a capital stock of 
£9,000,000, of which £4,000,000 may be issued as pre- 
ferred stock. 

The eastern terminus of the railway will be at Moncton, 
New Brunswick, connecting there with the Intercolonial 
Railway—owned and operated by the Canadian Govern- 
ment—by which access wili be obtained to the seaports 
of Halifax and St. John, 183 and 89 miles from Moncton. 
The western terminus will be at or near Port Simpson, 
on the Pacific coast. From Moncton to Winnipeg the 
railway will be built by the Government ; from Winnipeg 
to Port Simpson it will be built by the Grand Trunk 
Pacific Railway Company, which will also operate the 
entire line. 

The eastern division, commencing at Moncton, will 
cross the province to the St. Lawrence River at a point 
about five miles above Quebec, crossing the river by a 
great cantilever bridge now under construction, which 
will be the largest cantilever bridge in the world. The 
channel span will be 1800ft. long, with rails 150ft. above 
the river; the approaches at each end are 720ft. long, 
and the total length is 8240ft. From Quebec a direct 
route will be taken to Winnipeg, about 1800 miles from 
Moncton, keeping to the north of all existing lines, and 
opening up a practically new country. The main line of 
this division will be built at the cost of the Government, 
and leased to the company for fifty years; the branch 
lines will be built by the company. The “ Transcon- 
tinental Railway Commission” —appointed by the 
Government—will have charge of the construction of the 
main line, but in order to ensure economical and advan- 
tageous construction in the company’s interests for 
operation, the specifications for the work are to be 
submitted for the approval of the company’s chief engi- 
neer. At the end of the fifty years the company is 
entitled to an extension of the lease for a similar term, 
unless the Government decide to undertake operation, 
in which case the company is to have running powers for 
fifty years. - 

The western division will comprise, first, the prairie sec- 
tion, from Winnipeg to Edmonton in the eastern foot-bills 
of the Rocky Mountains, about 1100 miles long; secondly, 
the Pacific section through the mountains to the Pacific 
coast, about 700 miles. This division will be built at the 
cost of the company, the Government aiding by guaran- 
teeing the first mortgage bonds, principal and interest, for 
fifty years; this gurantee will be tothe extent of £2600 
per mile on the prairie section, and for 75 per cent. of 


mile for all except the mountain section, which is esti- 
mated at fron £10,000 to £12,000 per mile. 

The part now under contract, and on which work has 
actually been commenced, includes the line from Lake 
» Superior to Winnipeg, and about 500 miles of the main 
line running north-west from Winnipeg. The object of 
commencing the Lake Superior line is to have an outlet 
for the in traffic coming from the great agricultural 
lands of the North-west, pending the completion of the 
main line to the seaboard. At Port Arthur there will be 
great grain warehouses, and the grain can be shipped to 
the seaboard—or the St. Lawrence River ports—either 
by the steamers of the Great Lakes or by rail over the 
Canadian Pacific Railway. f 

The Grand Trunk Pacific Railway Company has as its 
president Mr. Charles M. Hays. The vice-president and 
general manager is Mr. Frank W. Morse, and Mr. B. H. 
Kelliher is its engineer-in-chief, with Mr.S. A. Woods as 
principal assistant engineer. 








AMERICAN THRESHING MACHINES AND 
TRACTION ENGINES. 


No, Ill.* 


Tur threshing machinery built by the Geiser Manufac- 
turing Company, of Waynesborough, Pennsylvania, 
is a good example of its class. The construction 
and arrangement are in general the same as in other 
makes ; but its special feature is that, instead of sieves 
and riddles, the comb and roller process or grain-plate 
process is used. This is claimed, among other things, to 
save the light oats, &c., which may be blown away and 
lost in other machines. The majority of manufacturers, 
however, adhere to various arrangements of sieves. A 
view of the Geiser Company’s ‘‘ New Peerless” machine 
is shown in Fig. 10, with its self-feeder and its stacker 
folded for transportation. At the side is the vertical 
conveyor discharging into the weighing hopper at the top, 
and below the hopper is the funnel of the delivery spout. 

The sectional drawings Figs. 13 and 14 show the 
threshing and separating apparatus without the self- 
feeding mechanism. In these illustrations it will be seen 
that the straw is fed to the threshing cylinder A and 
concave B; it then passes up over a large revolving 

icker cylinder C and between a pair of smaller paddle 
Faaters DD, from which it falls upon the straw racks 
EE. Behind the picker cylinder is a curtain F, and 
above it is a fixed check board or detainer G, to guide the 
stream of straw and to retard it so that it may receive 
the full action of the picker and beaters. The raising of 
the straw by the picker as it comes from the cylinder is 
believed materially to increase the percentage of grain 
separated before the straw reaches the racks, this per- 
centage being as high as 95 per cent: The grain from the 
cylinder, picker, beaters and first straw rack falls into 
a vibrating conveyor or grain bottom H; while that 
from the second straw rack falls into a similar conveyor 
or upper return bottom J. The grain bottom and return 
bottom feed. to the chaffer K, in which it ig separated 
from the short straw and light chaff by an air blast 








whatever may be the cost per mile of the Pacific section. 
The Grand Trunk Railway will guarantee an issue of 


* No, II. appeared November 17th. 

















24, 1905 THE ENGINEER 








AMERICAN THRESHING MACHINES AND TRACTION ENGINES 


(For description see page 508) 
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Fig. 12—GEISER TRACTION ENGINE 
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from the fan L, the grain falling into a lower return 
bottom M, which feeds it to the cleaning apparatus N. 

This cleaner, which is shown in more detail in Fig. 13, 
consists of steps formed by horizontal combs X X, whose 
teeth lie against rollers Y Y, having zigzag circumferential 
grooves or corrugations of such size as to allow the grains 
to pass between them and the edges of the shelf upon 
which the grain drops before reaching the roller. All the 
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The self-feeding device, Fig. 16, consists of a carrier A, 
with cross rakes fitted between the endless travelling 
belts, and the sheaf or bundle is checked by the teeth on 
the rakes to allow the bands to be cut by a set of 
segmental knives B, which are attached at one end to a 
shaft so as to deliver a sweeping cut. These not only 
sever the bands, but also spread the sheaf so as to be fed 
to the full width of the threshing cylinder. The feeding 
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Fig. 13--GEISER THRESHING MACHINE 


grain that does not drop through between the first roller 
and the edge of the shelf is carried over the roller and 
dzops upon a second shelf—which, for threshing wheat, 
has no motion—and forms a pile of grain whose top is the 
dividing line between the clean grain and the coarse 
material. A sharp blast from the fan strikes the front 
of this pile or ridge of grain on the shelf, causing all dirt 
or coarse matter to drop to the rear side upon the second 
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Fig. 14—THRESHING MECHANISM 


roller; this picks out all the material too heavy to be 
blown away by the blast, and lets nearly all the grain pass 
between it and the second shelf. The small amount of 
grain which passes over the second roller drops upon a 
narrow third shelf, which has a short-toothed comb 
along its edge next to the tailings spout, and through 
this the remaining grain drops into the tailings conveyor. 
The unthreshed heads, with sticks, stalks, thistles, &c.. 


is assisted by the six reciprocating forks C on arms D, 
which are pivoted at the top, and through which pass the 
cranks of a shaft E. The weighing device consists of a 
bucket or hopper which is fed by the elevating conveyor 
from the end of the grain auger or screw conveyor. 
When filled with the proper amount of grain, the bucket 
opens at the bottom, like a grab bucket, discharging its 
contents into the funnel of a spout which delivers the 


threshing or stemming cylinder, after which it is ie 

lengthways of the machine by a travelling rake, fan the 
returned to a hulling cylinder. This has short, close-set 
teeth or rubbers meshing with the fixed teeth of a con. 
cave which surrounds about three-fourths of the circum: 
ference of the cylinder. The seed then goes to 
separating shaker and a pair of shaking riddles or sieve. 
through which the seed falls to a shoe or hopper, which 
feeds it to the seed auger orconveyor. The tai ings from 
the ends of the screens are delivered to a third riddle, the 
tailings going to another conveyor, while the waste is 
delivered to the stacker. In case of a stone or other hard 


| obstruction getting into the machine, there is a device } 


which the operator can discharge it before it reaches the 
hulling cylinder. This firm also manufactures a specia 
rice threshing machine. 
The dimensions and other particulars of the traction 
engine made by this firm are as follows :— 
Rated horse-power... 25 HP, 
Brake horse-power ... 110 H.P, 
co 3 ae 10in. x 10in, 
Piston valve, diameter ... 2 iin. 
- » travel < . Bin. 
Front wheels, diameter... 3ft. 10in. 
“A = width 10in, 
Driving wheels, diameter 5ft. 6in, 
ar og) 2ft 
Distance between axles... 
Width of engine 
Boiler, diameter 
Fire-box, size ... 
* depth 
Tubes, number 
- diameter 
we length .. 
Heating surface 
Grate area 


11ft. 6in, 

9ft. 10in. 

2ft. 10in. 

4ft. x 2ft. Sin, 
3ft. Yin, 

64 


2in. 
6ft. 
300-00square feet 


G 9-33 square feet 
Steam pressure... ... .» 1601b, 
ee a el 28,0001b. (12) tons) 
Speed on the road, as regulated by governor 2 miles per hour 
Revolutions of crank shaft per minute for 

full speed of engine ... Seal ptikicass, Sa 
Capacity of watertank... ... 0.0... 300 gallons 
Fly-wheel, diameter... ay 990) . 060 a Rs 

A width of face lft. 


The Geiser traction engine is shown in Fig. 12. The 
boiler is of the locomotive type, but has a large horizontal 
drum in the steam space, which serves to raise the water 
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Fig. 15—CLEANSING MECHANISM 


grain to a wagon or to a sack-filling device. A counter is 
attached to the weighing apparatus. 

In the machine known as Class B, size 33in. by 50in., 
the cylinder is 32%in. long, 2lin. diameter over the teeth. 
The separator fan is 2lin. diameter and 44in. long. The 
machine is mounted on four steel wheels 6in. wide and 
40in. diameter, with axles 10ft. 4in. apart. The wind 
stacker has a centrifugal fan 32in. diameter, discharging 
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Fig. 16—SELF-FEED MECHANISM 


pass over the comb and drop on a narrow vibrating 
rack which carries this material over the tailings spout 
The clean grain from the rollers falls upon a vibrating 
screen return bottom, the screenings being discharged 


through an opening, and the grain falling through into | 


the grain conveyor. The racks, shaking bottoms, «c., 
are operated by iong connecting-rods from crank shafts. 


| through a 18}in. adjustable shoot or tube which has a 
| horizontal reach of 18ft. The height of the machine is 
| 11ft. with stacker folded. The weight is 8450 1b., which 
| includes self-feeder and wind stacker. 
The Geiser Company’s machine for threshing or hulling 
clover is shown in Fig. 11. Here the clover is fed at the 
‘upper part of the front end, and is first treated by a 


level over the ends of the tubes when ascending, and 
over the crown sheet when descending gradients. For 
straw burners the funnel has a balloon top, with interior 
deflectors, and wire cones as spark arresters. The engine 
is mounted on the boiler barrel and drives back to a shaft 
over the fire-box. The larger engines—30 horse-power 
—have two cylinders, 8}in. by 10in., placed side by side. 
These engines have piston valves controlled by a single 
excentric reversing gear for both single and double- 
cylinder engines. The pinion on the engine shaft drives 
two idle wheels, the second of which has a pinion gearing 
with the spur wheel of the compensating gear. The 
spider of this wheel carries four short shafts, each with 
a pinion on each end. The four smaller inside pinions 
gear with a spur wheel on the main axle, while the 
four larger outside pinions gear with an internal gear 
bolted to the spokes of the driving wheel. The gearing 
is only on one side of the engine, as is usual in engines 
of this class. The main axle is carried in a sleeve 
bearing behind the fire-box, and the driving wheels have 
heavy rod spokes fitted to sockets in the hub and on the 
rim. 








MACHINE SHOP AT DEVONPORT DOCK- 
YARD. 


Tux foundations have recently been commenced at Devon- 
port Dockyard for a new machine shop to replace the 
existing very dilapidated shipwrights’ shop at Mutton Cove. 
The estimated total cost of the new structure and attendant 
works, exclusive of machinery, is about £13,000, and accom- 
modation will be provided for about 160 men. The contract 
for the steel-framed superstructure—200ft. by 100ft.— 
has been placed with Francis Morton and Co., Limited, 
Garston, Liverpool. The foundations, railways and latrines 
willbe carried out by the Director of Works Department. It 
is proposed to pull down the existing shop on the completion 
of the new building, and to use the site thus cleared as a 
laying-out ground for ships in course of erection on No. 3 
slip, at present occupied by H.M.S. Hibernia, 
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INSTITUTION OF 
ENGINEERS. 


\r the second meeting of the session of the Institution 
of Mechanical Engineers on Friday evening the seventh 
report to the Alloys Research Committee was read. The 
report is of a formidable character, and occupies some 103 
pages. An abstract will be found in another place in this 
issue. After the secretary had read extracts of it, and 
the President had called for the usual vote of thanks to 
the authors—Dr. Carpenter, Mr. KR. A. Hadfield, and Mr. 
Percy Longmuir—Dr. Carpenter threw on the screen the 
micro-photographs shown on Plates 1 and 2. The total 
magnification was as high as 9000, and the slides were 
very striking. 

Mr. Hadfield, in opening the discussion, said that 
eyeat credit was due to Dr. Carpenter and Mr. Long- 
muir for the clear manner in which they had issued the 
report, thus making it of considerable value. He did not 
accept all the theoretical conclusions stated therein, but 
it was only natural, in along report of that character, 
that there should be statements to which exception 
would be taken. The report, in his opinion, was a 
proof of the great value of the work done by the 
National Physical Laboratory. He drew attention 
to the regularity of the percentage of carbon present in 
the steel, which varied only from 0°52 to 0°4 per cent. 
No fewer than eight to ten casts of the metal had been 
made, and every precaution had been taken to keep the 
percentage constant. The carbon content was greatly 
different from that adopted by M. Guillet, which was 
0°8 per cent. Attention was then drawn to the results 
givenin Table XVII. This, he said, was a remarkable series 
of tests, for it showed that a tensile stress of 75 tons per 
syaare inch had been obtained by a material that had not 
been forged or mechanically treated in any way. There 
was also sufficient elongation to show that the metal was 
not wanting in ductility. Further, he stated that the 
metal gave the greatest known electrical resistance, and 
was a very bad conductor of heat. Since the report 
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forgotten that cost, as in all cases, would be the predomi- 
“nating factor, at all events with regard to the more general 
use of such alloys. He drew attention to the extremely 
small variation in the percentage of manganese in 
the steels. No doubt it was wise not to make 
the change too much; nevertheless, he would like 
to have seen nickel steel with a greater variation in 
manganese tested. Continuing, Sir William White dis- 
cussed the question of corrosion of this steel. He sug- 
gested that, in the point of view of the user, it is of no 
value to express the percentage in terms of total weight— 
as is done in the report, but that this fact ought to be 
translated into surface loss; also a comparison ought to 
be made with ordinary mild steel. The report, he thought, 
was a treasury of information, and would be used as the 
standard work on this subject for many years to come. 
The next speaker, Professor Turner, said that the 
previous reports issued by the Committee had been 
greatly appreciated, and that he felt sure the present 
report was in no way behind the others. Three con- 
clusions had been arrived at, which, although not new, 
amplified present knowledge on the subject. The first 
was that there was a brittle zone in nickel steel alloys, 
the position of which depended upon the proportion of 
|carbon. The second was that for each proportion of 
carbon there was a definite brittle zone. The third was 
| the remarkable occurrence of arrest points in the heating 
| and cooling curves, shown on Diagram 18 accompany- 
ing the report. It was most interesting to see that 
| as the parts of nickel increase, so also did the arrest 
| points increase, until the remarkable result was 





tures below 100 degrees. Whilst discussing this cooling 
curve, he reminded the members that nearly one hun- 
dred years ago certain high carbon steel could be 
partly tempered by plunging into boiling water. He 
considered that in future investigations carried out 
by the Alloys Research Committee, larger quantities .of 
material should, if possible, be used. For instance, it 
might have been an advantage to duplicate the tests of 
He further wished to know if it 
















































































had been drawn up, he had had a number of! several of the pieces. 
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CAPT SANKEY’S DIAGRAM 


specimens of nickel steel tested at liquid air tem- 
perature, and the results obtained were most remarkable. 
A number of these tests were referred to. The steel B, 
in Table II., which contained 1°20 per cent. of nickel, 
under ordinary conditions gave a maximum tensile 
strength of 40°93 tons per square inch, but when tested at 
the temperature of liquid air, the maximum stress rose to 
7°4 tons, and the percentage elongation became 7°5. 
Steel C, with 2°15 per cent. of nickel, originally gave 
41°52 tons per square inch, and elongation of 24°5 per 
cent. Under the new conditions these figures became 
%5°1 tons per square inch, and 12:7 respectively. In 
another instance, when the steel contained 6°42 per cent. 
of nickel, the maximum stress was 110°57, and elongation 
nil. The same steel tested at liquid air temperature had 
a tensile strength of 142°2 tons per square inch, and an 
elongation of 2°5 per cent. But a still more remarkable 
result was obtained with sample J. This steel, contain- 
ing 15°98 per cent. of nickel, gave a tensile stress of 80°24 
tons per square inch, and elongation of 5°5 per cent. 
under ordinary conditions. When tested at liquid air 
temperature, the tensile stress increased to 144-2 tons 
per square inch, and the elongation became 2°5 per cent. 
Finally, the tensile strength of the sample K, containing 
19°91 per cent. of nickel, rose from 43°92 to 157°2 tons 
per square inch, whilst the elongation, though it dropped 
considerably, was still as high as 15°5 per cent. 

Sir William White, the president of the Alloys Re- 
search Committee, congratulated the authors upon their 
excellent work. He observed that although the work 
was carried out at the National Physical Laboratory, the 


Institution had given substantial financial aid to the | 


undertaking. Thanks were due to Dr. Glazebrook, the 
director of the National Physical Laboratory, for his 
untiring help in all work connected with the report. He 
was pleased to say that the Committee had the support 
of Professor Arnold, from whom the suggestion that Mr. 
Longmuir should take an active part in the research 
work had emanated. He looked upon the report in the 
light of a steel user and not a steel maker, and he 
thought it showed some of the possibilities the nickel 
steelmakers had before them. However, it must not be 


would not be possible to retain samples of the materials 
tested, so that in years to come, when standard tests are 
again being made, the investigators could test this 
; steel under their own conditions, which would enable a 
better comparison to be made with the tests then being 
carried out. Referring to the method in which the hard- 
ness was tested, which was as follows :—“ Two series of 
scratch tests were made with (1) a hardened steel point, 
such as is used for marking scales, and (2) a diamond, 
both set of scratches representing standard conditions 
being made under a uniform load in a dividing engine.” 
He said he had used this method for twenty years, 
and had never got good results. In fact, he had 
never known anyone use the microscopical method 
satisfactorily. The method he now employed consisted 
in taking a rectangular-shaped bar of metal and marking 
upon it several standard scratches. In order to obtain 
the hardness of any material, a scratch is made upon it, 
the point being loaded with a known weight, and the 
scratch obtained is compared with the standard scratches. 
Captain Sankey desired to congratulate the authors on 
their very valuable contribution to the metallurgy of 
steel. No doubt a large portion of the paper was at 
present of greater scientific than practical] interest, but it 
was full of material for the future study of those whose 
business it would be to perfect the nickel steels of com- 
merce. Amongst minor points he called attention to the 
fact that these steels were ‘normalised’ by annealing at 
a temperature of 800 deg. Cent., instead of at 620 deg. 
Cent., the annealing temperature adopted for this purpose 
for the tests recorded in the sixth alloys report. It was 
a question whether “normalised” was the proper term. 
He also called attention to the very small size of the tensile 
test pieces. They were only jin. diameter, and the elonga- 

| tion on 2in. ought to be corrected to conform with the 
| standard. The most practical salient point in the report, 
however, was the sudden change in properties which 
| occurred somewhere in the neighbourhood of 4} per cent. 
| nickel content. This was illustrated in Fig. 2, which 
| showed very clearly what a very small range of nickel 
content was practically useful. Up to about 2 per cent. 

| the improvement over carbon steel was very slight, and 


obtained that the arrest points occurred at tempera-' 





shortly after 4 per cent. the dangerous zone was reached ; 
between 2 and 4 per cent. was therefore the practical 
range, from which it would appear that the 3 per 
cent. to 33 per cent. nickel steel of commerce was just 
about right. He asked the authors whether they had 
any information as to the uniformity of distribution or 
otherwise of the nickel in large ingots; it seemed to him‘ 
that the point was of great importance, because if the 
distribution were not uniform it might so happen that 
the nickel] content in certain portions might be in the 
critical range, and if such portions happened to be 
situated at a highly-stressed part of the piece of 
machinery, disaster might follow. He had prepared a 
diagram graphically to compare some of the steels of 
this report with some of those of the sixth alloys report, 
the yield point, the maximum stress, the elongation, and 
the reduction of area were shown on these diagrams in 
such a way as to exhibit at a glance the tensile qualities 
of the steel; the shaded area gave some idea of the duc- 
tility of steel. The first two figures were taken from thesixth 
alloys report, and showed the effect of increasing the carbon 
content from 0°254 to 0°468. The next figure repre- 
sented the pure carbon steel of this report, and it 
would be seen that it was somewhat stronger than the 
former (both had been annealed at 800 deg. cent.). The 
next three figures exhibited the effect of adding 2:15 
per cent., 4°25 per cent., and 4°95 per cent. of nickel 
respectively, and showed very clearly the sudden change 
which took place between the last 2 per cent. of nickel. 
The next figure showed alloy K, with 19-91 per cent. 
of nickel, and exhibited the extraordinary ductility of 
this alloy. The last figure was one of the 3 per cent. 
nickel steels mentioned in Table IV., and it could 
be compared with the first figure owing to its somewhat 
similar carbon content (0°320 as against 0°254), showing 
a considerable improvement ; it could also be compared 
with the 2°15 and 4°25 per cent. nickel steels of the 
present report, and it again showed up to advantage; 
but then it had been annealed at a different temperature, 
and the difference in the C and Mn content might also 
have sc-ne effect. 

The shock tests described in the Report were, he 
thought, of great interest, and the apparatus used was 
undoubtedly well suited for a research of this nature, 
but he did not think it could be applied for every-day 
workshop tests. Impact tests have been a fruitful 
source of discussion for some little time past, and there 
were numerous methods advocated, all of which, unfortu- 
nately, gave results which could not be compared. Thus, 
the impact tests of this report were not comparable with 
those which he had made on some of the samples of the 
sixth alloys report. Undoubtedly, it was desirable that 
the advocates of these various methods should have free 
scope for a time, so as not to restrain individual efforts, 
but it seemed to him that the time had now come when 
some sort of co-ordination and standardisation of impact 
testing should be attempted, and with this object in view 
he would venture to suggest for the consideration of the 
Council whether a Committee could not be appointed by 
the Institution to settle this important matter. 

Mr. Harbord discussed the mechanical tests. He 
asked the authors to give a column showing the ratio of 
elastic limit to maxjmum stress. This, he thought, 
would be useful. Speaking of the forged alloys given in 
Table II. of the report, he was of opinion that they were 
of no practical use, as carbon steel, which was both 
better and cheaper, could be obtained. He did not 
know if the authors had taken the stress diagrams, in 
the tension tests, before the local elongation took place. 
If not, he thought they ought to have done so, especially 
when dealing with such small lengths as 2in. In the 
section of the report dealing with “impact tests,” it is 
stated that ‘the fact that the whole of the steels have 
not broken, probably imparts to the results a greater 
value than if the fracture had occurred in each case, 
for . . . Mr. Harbord, in referring to this, said that 
although he did not dispute the statement, nevertheless 
it was disputable. He considered that test pieces, in 
order to give definite results, ought to break at one 
impact. He was in entire agreement with the remarks 
made by Captain Sankey relative to the standardisation 
of the impact test. If the Council decided to consider 
the matter, he offered to let them have numerous results 
that he had compiled, which he thought might be of 
value tothem. Finally, he briefly referred to the results 
obtained in the cold working experiments. These were 
of considerable theoretical interest. He believed that 
some mysterious change took place in cold working. In 
this research work some definite results had been arrived 
at which were most interesting. 

Mr. West, after saying a few words about Mr. 
Hadfield’s tests at temperatures of liquid air, de- 
scribed an old test that used to be made many 
years ago. This consisted in heating the sample 
to a cherry heat and quenching it in water. But he was 
of opinion that this method was instituted by steel 
makers to make the steel more favourable for the future 
tests. He thought that it had an annealing effect upon 
the steel. Sir William White had spoken of corrosion. 
He—Mr. West—was of opinion that the thickness of the 
plate itself materially affected the surface corrosion. For 
thin plates were much more subject to shocks, vibration, 
and bending, which exposed new surfaces of the metal to 
attack. He stated that it was a matter of common 
knowledge that thin plates corroded more than thick 
plates. Mr. West also dwelt at some length onthe strength 
of plates. Many years ago he was a strong advocate of 
high-tension steel, and was not in favour of specifying two 
limits—maximum and minimum—for the tensile strength. 
For he argued that, provided you get the percentage 
elongation and bending-you require, what did it matter 
how great the tensile strength was? In fact, the higher 
the better. Since then, however, he had taken a different 
view of the case. The Admiralty and Lloyd's adopted 
two limits, which he now fully endorsed. For one thing, 
he thought it was exceedingly undesirable to have two 
different strengths of material connected together in the 










512 


THE ENGINEER 


Noy. 24, 1905 








eee 
——————— 





same structure, as undue strains were caused thereby. 
This in shipbuilding was certainly most detrimental, and 
should be avoided whenever possible. 

Mr. Stromeyer supported Mr. Hadfield’s cold tempera- 
ture tests by saying thatas we can now produce such cold 
temperatures it is wise to know the behaviour of metals 
under these conditions. This would greatly aid the designer 
in constructing machinery, &c., which would be subjected 
to these conditions. He was, therefore, strongly of 
opinion that physical tests should be carried out in a com- 
plete manner. 

The President then adjourned the discussion until 
Friday evening, December 16th, when Professor Arnold 
would, he hoped, be present, and would take part in the 
discussion. 








MOTOR CAR EXHIBITION AT OLYMPIA. 
: No. I. 

THE policy adopted by the Society of Motor Manufac- 
turers and Traders in holding their fourth Exhibition in 
November instead of in the spring appears to have been 
completely justified. The decision was based on the fact 
that many more cars are now used in these islands than 
in France, and that London is the chief market of the 
world. Perhaps the fact that the great Paris show is 
held in December and has hitherto been the means of 
luring many agents from the home-manufactured goods 
has also influenced the change in dates. Whatever the 
cause the effect is obvious, and it would appear that 
the time is not far distant when the Society will have 
to consider seriously the necessity for holding two dis- 
tinct shows—one for the pleasure side and the other for 
the commercial branch of the automobile industries. 
Compared with the last display the increase in the 
number of exhibitors is equivalent to about 20 per cent., 
there being over 300, as against 250 last February. The 
hope that continental firms would find it necessary to 
show their next season’s models in London prior to 
Paris has also been justified, for among the foreign-made 
cars represented are such well-known types as Mercédés, 
Panhard et Levassor, De Dietrich, Gladiator, Delaunay- 
Belleville, Martini, De Dion Bouton, Hotchkiss, Charon 
Girardot et Voigt, Renault, Mors, and Germain. There 
is a decided increase in the number of makers of heavy 
vehicles such asomnibuses, and vehicles for the transport 
of merchandise. 

To the engineer the most striking features of the show 
may be briefly summed up in the following items :—The 


Fig. 1—ROLLS-ROYCE 8-CYLINDER ENGINE 


growing tendency to replace steam engines by internal 
combustion motors ; the expanding use of vertical in lieu 
of horizontal engines; and the general adoption of 
multiple cylinders for low as well as high-powered 
vehicles. For pleasure cars steam as a motive agent 
lost its attractiveness some time ago, but most engineers 
would scarcely have believed that before long the internal 
combustion motor using petroleum spirit for fuel would 
also supplant steam for industrial vehicles—as it is doing. 
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Fig. 2-ELEVATION AND SECTION 


If the present show can be held to adequately represent 
the industry users of mechanically-propelled vehicles 
must be prepared to pay more dearly for their use than 
was considered likely two or three years ago, for the 
number of cars on view worth under £250 apiece is 
comparatively small. It is gratifying to note that 
the Daimler Company—as a pioneer of the industry 
which has experienced all the vicissitudes of pioneer | 
work—has succeeded in standardising to such an extent | 


that a decided reduction in its prices has been rendered 
possible, while in no way reducing the quality of work- 
manship and materials. It is noteworthy that British 
manufacturers are still confining themselves chiefly to 
the higher powered cars for pleasure purposes, from 














Fig. 3—ROLLS-ROYCE DISTRIBUTOR 


which it would appear that no reduction in the existing 
limit of speed is anticipated at the end of the present 
legal term. 

{ Although for small and cheap voiturettes a single- 
cylinder vertical engine will 
continue - to be largely 
adopted, it would seem that 
twin and even three-cylinder 
engines are destined to be 
superseded by motors having 
four smaller cylinders, which 
not only give a better turning 
movement and a more silent 
exhaust, but also an excel- 
lent balance of forces and 
couples. We have already 
seen, in the case of the 
Humber Company that an 
acceptable car, with four 
cylinders, can be placed on 
the market for less than 
£300. 

One of the sensations of 
the Olympia Exhibition is 
the eight -cylinder Rolls- 
Royce car, shown by Messrs. 
C. S. Rolls and Co. The 
chief object in the adoption 
of this engine was to pro- 
duce a petrol-driven landau- 
lette which should combine, 
as far as possible, the silence 
and smoothness of motion of 
the electric carriage with the 
qualities of the touring car, while retaining the appearance 
of the former. In order to remove the engine as far as 
possible from the carriage proper without increasing the 
length of the vehicle by the use of the usual bonnet, 
the engine is placed under the driver's footboard. This 
necessitated the use of a shallow engine. It will be 
seen from the illustrations—Figs. 1 and 2—how this 
has been effected. The engine has eight cylinders, 
arranged four on each side of the vertical centre line, 


OF THE ROLLS-ROYCE ENGINE 


and inclined to this at an angle of 45deg. This gives one 
impulse for every quarter of a revolution of the crank 
shaft and the different functions of the four-cycle engine 
so overlap each other that an even torque is produced. 
Moreover, the crank shaft is fairly simple to make, the 
cranks being all in one plane. The bore of the cylinders 
is 3}in. and stroke the same. Although the cylinders are 
inclined, the valves remain vertical, and both the 
induction and exhaust valves are on the same side of the 





cylinder. Forced lubrication by a pump is adortej 
throughout, and the energy is transmitted to the rear axle 
by means of a clutch to a gear-box of the sliding spur 
type and from thence to a live axle and differential gear, 
Although the ranges of speed are thus provided for, it jg 
claimed that little changing of gears is necessary owing 
to the remarkable elasticity of the engine. The high. 
tension ignition system consists of the usual batteries ang 
trembler coils. The distributor, Fig. 3, is arranged for a 
complete system of synchronised ignition for each sct of 
four cylinders. The drive is by means of a sliding shaft 
and spiral key-way which rotates the stationary part of 




















Fig. 4—THE LEGROS-KNOWLES FLEXIBLE COUPLING .° 


the distributor. Two coils and tremblers are used in such 
4 way as to ensure synchronism, and yet to provide 
practical independent ignition for each set of four 
cylinders. We noticed that the engine valves and plugs 
are made easy of access by the provision of removable 
panels. The situation of the engine under the foot-board 
rendered a modification of the usual steering column 
necessary. A shaft runs backwards at right angles to the 
latter and is operated by bevel gear wheels. 

The Daimler Company’s stand contains four vehicles, 
all fitted with four-cylinder engines, the lowest horse- 
power being 28. The engine has been little altered since 














Fig. 5—LEGROS-KNOWLES ENGINE 


the type was first introduced two years ago. The two 
later designs, namely, 30-40 horse-power and 35-45 horse- 
power, involve the same characteristics of design and 
manufacture as the 28-36 horse-power. All the cylinders 
are cast in pairs with inlet and exhaust valves on one 
side, the valves being inclined to shorten the length of 
inlet and exhaust ports, as well as to decrease the siz2 
and weight of the cylinder. The valve gearing is exposed. 
The company is fitting this year an extra lay shaft on the 
opposite side of the engine to the cam shaft for the chief 
purpose of driving the pump. This lay shaft will, in 
addition, facilitate the driving of a magneto-ignition 
system if desired. The high-tension ignition system only, 











Fig. 6—15 H.P. SIDDELEY ENGINE 


with single trembler coil, is adopted. The carburetter is 
the same as last year, but the company has so altered the 
system of coupling the throttle and ignition that the 
timing of the ignition is correct for all positions of the 
throttle, or, in other words, for full power at all speeds. 
Ball bearings are fitted throughout the car. 

The Iris motor car; made by Legros and Kuowles, 
Limited, Cumberland Park, Willesden Junction, has many 
good features; and the designers have paid particular 
attention to the provision of means whereby access can be 
gained to the working parts. The live axle is solid from 
end to end. ‘The wheels revolve on this axle, and are 
driven by shafts turning within it, which are only subject 
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to torsional stress. Through a removable plate at the 
rear the whole of the differential and bevel gears can be 
removed without dismounting the axle. The transmission 
to this shaft is through a cardan shaft, having at each end 
an ingenious form of flexible coupling, shown in Fg. 4. 
It will be observed that this coupling is built of steel 


composed. of cast iron liners, and fitted with separate 
heads. The crank shaft is of Vickers’ crank shaft steel, 


and carried in three phosphor bronze bearings. The 
induction valves are arranged above the exhaust valves 
- the same side of the motor, and in independent 
0xes, 


They are fitted with a variable lift, operated 

















Fig. 7-15 H.P. SIDDELEY CHASSIS 


plates, rigid for torsional stresses, but flexible in other 
directions. It has no wearing parts, and consequently 
needs no Jubrication, nor are there any pins to work 
loose. The clutch is of the multiple disc type. The 
engine—Fig. 5-—has four cylinders, with a bore of 5in. 
and stroke 5{in., cast in pairs. All inlet valves and 
exhaust valves are situated on one side of the engine ; 
they are mechanically operated by one cam shaft, and all 
valves are interchangeable. Extra large bearing surfaces 
are provided throughout the engine, the crank-shaft 
bearings and connecting-rod bearings being babbitted. 
The engine develops over 35 horse-power at 750 revo- 
lutions per minute, and over 40 horse-power at 1000 
revolutions per minute. The engine speed can be regu- 
lated from 120 revolutions per minute to 1200 revolutions 
per minute by the manipulation of the control lever. 
The engine base chamber is of aluminium, and is provided | 
with two large inspection doors at the sides; the bottom 
half of the crank case merely forms an oil-retaining well, 
and can be easily removed without disturbing any other 
part, giving immediate access to all the engine bearings. 
The cam shaft can be dismounted easily without disturb- 
ing any other part. The carburetter is designed to give 
the correct mixture at all loads and speeds of the engine 
The throttle valve is combined with the carburetter, and 
is operated by a small lever, placed over the steering 
wheel. The high-tension system of ignition is provided. 
This system has only one coil and trembler and one low- 
tension timing brush. Distribution is effected on the 
high-tension circuit, the distributor being enclosed in a 
dust-tight and damp-proof glass case. The current is 
supplied from either of the two accumulators which are 
fitted in position on the chassis. These accumulators are ' 
kept automatically charged by means of a dynamo driven 
by the engine. The same dynamo and battery also supply 
cu rrent for lighting the lamps of the car. 

A new 15 horse-power car, built by the Wolseley 
Company, Limited, to Mr. Siddeley’s designs, is shown 
in Figs. 7 and 8. As will be observed, the motive 
mechanism of this vehicle is a distinct departure from the 





from the control column, the lift being so arranged that 
it does not interfere with accessibility of the valves. The 
cam shaft has its cams turned from the solid, and is 
driven from the crank shaft by a fibre gear wheel. The 
push rods for the valves are operated by tongue levers 
fitted with rollers. The ignition is duplicated and 


re 


the same contact breaker and distributor in connection 
with an accumulator and trembler coil. The speed of 
the engine is controlled by a low-speed centrifugal 
governor operating a throttle valve in the mixture pipe, 
and an accelerator pedal is provided for cutting the 
governor out of action when desired. The clutch is of 
the cone pattern with leather face. The gears give three 
speeds forward and one reverse, the normal forward 
speeds being 9, 20, and 32 miles per hour, with the engine 
running at 1000 revolutions. The top speed furnishes a 
direct drive. All changes of speed are operated by one 
lever, in a gate giving a Separate movement for each 
speed. The engine is mounted in the frame on three 
points, and the drive to the gear-box is through a univer- 
sally jointed shaft. The gear-box is also mounted on 
three points, and the “live” axle is driven through a 
universally-jointed propeller shaft. The weight of the 
chassis is 14 cwt. 

Fig. 9 represents the] new 14 horse-power Thorny- 
croft petrol car which, with the important exception of 
the engine and a few other details, is similar in design to 
the now well-known 20 horse-power car. Special atten- 
tion has been devoted to making the parts accessible. 
The engine has four cylinders, the bore and stroke of 
which are each 33in. The valves, which are mechani- 
cally operated, are inverted, and open direct into the top 
of the combustion chamber, each valve being operated by 
means of a separate rocking lever. These levers are 
actuated by means of tappet rods worked directly from 
the cams, the cam shaft being enclosed in a casing bolted 
to the cylinders at the top. By taking off the end cover 
of this casing the whole cam shaft, together with its bear- 
ings, can be pulled out and inspected. Lubrication is 
forced to the whole of the moving parts by means of a 
gear-driven pump in the base of the crank chamber. . The 
water-circulating pump and magneto machine, which are 
fitted on either side of the vertical spindle, are driven 
from it by means of a bevel wheel, the gearing being 
enclosed within the crank case, while the couplings for 
pump and magneto are immediately outside the casing, 

















Fiz. 8-PLAN OF SIDDELEY CHASSIS 


arranged on a new principle. The chief system is the 
high-tension Simms-Bosch magneto, having a separate 
distributor, which is arranged as part of the motor 
mechanism, and the contact breaker is enclosed with 
the magneto. In this manner it is claimed what has 
hitherto been a trouble with the high-tension magneto 
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Fig. 9-THE THORNYCROFT 14 H.P.} PETROL CAR 


Wolseley Company’s former practice. The engine, Fig. 6, | system is avoided, while at the same time the advantages 
is vertical, and has four cylinders, 4in. by 4in. stroke, | gained are perfect synchronisation and a hotter spark, 
giving about 18 brake horse-power at 1000 revolutions | which ensures complete combustion of the explosive 


per minute. 
in one piece with the crank chamber. 





The cylinder jackets are of aluminium, cast | charge. 
The cylinders are | up so that by means of a switch it can be utilised with 


A reserve system is also fitted and connected | 








and can, therefore, be easily disconnected. The 
governor is of the spring-loaded cross-linked type; 
it acts on the throttle valve, which is hand con- 
trolled, and it can be set to govern at any speed. 
The crank shaft, which is cut out of a solid billet of best 
mild steel, has five bearings, the fly-wheel being secured 
to a flange on the shaft by means of bolts. ‘The ignition 
is of the low-tension type with “ make-and-break ” in the 
cylinder. The rocking levers actuating the ignition gear 
can readily be inspected by removing the side covers of 
the cam casings carrying the “ make-and-break ” gear. 
High tension ignition, by means of accumulators and 
coils, can be fitted in place of, or in addition to, the 
magneto “ make-and-break ” gear if desired; provision is 
made at the back end of the cam casing to permit of a 
high-tension distributor being fitted and driven from the 
cam ‘shaft by means of a pair of bevel wheels. The 
carburetter is of the float feed type, having a spring- 
regulated automatic air control ; itis fixed in an accessible 
position, being bolted to one of the supporting arms of 
the crank case. The clutch is of the “friction disc” 
type, which is now coming into vogue. The gear box is 
made of aluminium, and is provided with a large flat top 
cover to facilitate examination immediately under the foot- 
boards. In the design special attention has been given to 
reducing the lengths of the gear wheel shafts, and thus to 
prevent the “ springing,” which is such a fruitful source of 
trouble where long shafts are employed. Three speeds 
forward and a reverse are provided for, the drive on the 
top speed being direct, no gear wheels being employed 
for the transmission of power. The back axle, to which 
the drive is transmitted by means of a cardan shaft, is of 
a special design, the differential being of the spur type, 
while the main drive is by means of a bevel wheel and 
pinion. It is wholly encased, and runs in oil. The 
tendency of the axle casing to run round the axle is taken 
up by a triangle, of which the axle casing forms the base. 
The apex of this triangle is a ball, which fits in a circular 
casing containing two stiff coil springs of a square section. 
The springs casing is fixed to the frame cross member, in 
which the underframe terminates. By this arrangement 
all shocks arising from starting, stopping, reversing, and 
braking are carried by the direct triangle and taken up by 
the coil springs. 

The chassis, Fig. 12, shown by the Hotchkiss Ordnance 
Company, Limited, Victoria-street, London, S.W., shows 
workmanship of the highest quality. The engine having 
a bore of 115 mm., with a stroke of 120mm., and turning 
at a normal speed of 1200 revolutions per minute, gives 
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35 horse-power on the brake. The crank shaft,“which 
is of special construction, is illustrated in Fig. 11. 
All the valves are interchangeable and mechanically 
operated, the exhaust being placed on the left-hand 
side, and the inlet on the right. Either high or low- 
tension magneto ignition can be fitted. For the latter 


gear-box to the back axle the motion is transmitted by a 
propeller shaft fitted with two universal joints, to the 


lubrication of which much care has been given. The back | 
axle is of the usual Hotchkiss type with the joint in the | 


case placed horizontally instead of vertically, as is the 
practice generally. This disposition enables one to inspect 
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Fig. 10-18 HORSE-POWER HOTCHKISS CAR WITH LIMOUSINE 


the Hotchkiss Company has invented a_ breaking 
device which is worked by a system of balls, and 
is practically without wear. Special attention has been 
paid to the carburetter, which is automatic, the supply of 
air and gas being regulated by the speed of the motor, 
thus giving at all timesa proper mixture. The water cir- 
culation is maintained by a centrifugal pump, and the | 
cooling is effected by means of a honeycomb radiator. | 
From the motor the power is transmitted to the gear. box 














Fig. 11-HOTCHKISS CRANK SHAFT | 
by a leather faced cone clutch, which is fitted with a uni- 
versal joint so that any distortions in the frame may not | 
affect the shafts. The clutch leather is fitted with small 
springs which take up the drive gradually. The gear-box 
has four speeds and a reverse actuated by three sliding 
sleeves, a disposition which enables the length of the gear- 
box to be considerably decreased, with the result that the 
shafts being short are not liable to spring, and the objec- 
tionable chattering gears with the consequent noise are | 
eliminated. The change-speed sector is of the gate type, 
and the lever of simple form, being fitted with neither 


the differential gear without taking the axle down. The 
wheels are mounted on axle tubes so that the shaft is sub- 
mitted to a twisting strain only. Very powerful internal 
band brakes are fitted to the back wheels, and controlled 
by a hand lever ; a pedal applies also a brake on the back 
of the gear-box. The car is fitted with ball’ bearings 
throughout, including the engine crank shaft. The 


— 


below the wheel are two levers for controlling the supply 
of mixture to the engine and for the regulation of the 
electric spark. The body of the carriage is designed for 
all weathers, having a folding top like a landau. The 
Harper Motor Company, Aberdeen, are’ the makers, 
Amongst the firms who remain content with horizontal] 
petrol engines is that of Messrs. James and Browne, 
Limited, 895, Oxford-street, W. A motor omnibus, made 
by Messrs. James and Browne, is fitted with a four-cylinder 
25-30 horsepower engine, with four speeds forward and 
reverse. The transmission is by chain driven from a 
sprocket on a special reducing-box, which contains an 
internally cut wheel driven by a pinion on the gear shaft, 
The countershaft brakes are carried on a sprocket shaft, 
and are arranged so that the brake drum covers the 
reducing gear and thus economises space. The brake 
shoes are fixed over this, and are replacable from the out. 
side of the car without any need to get under the car or 
| to dismantle the body in any way. There is a metal-to. 
| metal clutch with a special arrangement of levers, which 
| makes it easy to operate. Cars with two and four. 
cylinder horizontal engines are also exhibited. 

There is an extensive display of heavy commercial 
vehicles and motor omnibuses, Perhaps the most remark. 
able of the steam wagons is that shown by the Hay Motor 
Company, Limited, South John-street, Liverpool. An 
illustration of this vehicle is given in Fig. 13. It is 
intended to carry six tons, and the tare is said to be under 
five tons. The motive mechanism consists of a single. 

| cylinder double-acting engine, 10in. diameter by 12in, 
stroke, arranged on the centre line of the vehicle. The 
driving gear consists of two connecting-rods, two ratchet 
wheels on the rear axle, and four clutches fitted with 
pawls—two for the outward and two for the inward 
strokes of the piston. As the piston reciprocates the 
connecting-rods follow the same motion. On the back- 
ward stroke the under rod, by the aid of the pawls, pushes 
the ratchet wheels upwards and forwards, the pawls of 
the upper connecting-rod slipping meanwhile; on the 
forward stroke the pawls of the upper rod engage and 
pull the ratchet wheels downwards and forwards. lor 
reversing the vehicle the forward pawls are held out of 
action, and the reverse pawls are brought into use, the 
pawls of the upper rod pushing the ratchet wheels 
backwards and downwards, whilst the under pawls 
pull the ratchet wheels also backwards. No differen. 
tial gear is necessary on the vehicle, as when turn. 
}ing corners the outer road and ratchet wheels are 
allowed to travel faster than the inner road and ratchet 
wheels by the slipping of the outer ratchet wheel past 
its pawls. It will be seen that the train of gear wheels 
and chains usually employed for transmitting motion 
from the engine to the road wheels is dispensed with. 











Fig. 12~PLAN OF HOTCHKISS CHASSIS 


18 horse-power type of Hotchkiss car, fitted with 
Limousine, is shown in Fig. 10. 
From Aberdeen comes the Harper motor car, an 


| attempt to provide “a proper and complete carriage”’’ of 


the landau'et pattern at a moderate price. Motive 
power is supplied by a Cadillac single-cylinder engine, 
which has a bore and stroke of 5in., and is said to be 














Fig. 13—THE HAY 


button, nor catch, nor spring. The correct changes of 
gear can scarcely be missed, and the first or fourth can be 
taken without passing through the intermediate ones by 
the ingenious arrangement of cam. A small pedal worked | 
by the heel of the driver prevents any risk of danger 
eansed by taking the reverse gear unawares, From the 


Nor is there any differential gear. The engine runs at an 
average speed of 80 strokes per minute to give a road 
speed of five miles per hour. The cylinders, trunk, and 
connecting-rods of the motor are at the forward end hung 
by a universally jointed rod from the transverse member 
of the frame, and at the rear end are similarly supported 
with the assistance of the two radial stays. The boiler 
is of a well-known fire-tube pattern, and requires no 
description, but the road wheels are of an unusual type, 
being shod with deep wood blocks with the grain end on. 
The steering is on the Ackermann principle, with the 
steering centre inside the wheels. The length of the 
wagon overall is 23ft. 6in., the platform area 132 square 


| feet, and the wheel base 11ft. 6in. by 6ft. 3in. 


Other exhibitors in the “heavy” section include the 


| Straker Steam Vehicle Company, with a five-ton steam 
| wagon and petrol lorry; Thames Engineering Works, 


Greenwich, a steam wagon previously described in THE 
ENGINEER, a petrol delivery van and omnibus chassis ; 
John L. Thornycroft and Co., Limited, with petrol 
engined omnibuses and lorries and vans; Wallis and 
Steevens, Limited, with a light steam tractor; Foden, 
Limited, Coulthard and Co., Limited, and Jesse Ellis and 
Co., Limited, steam wagons; all of which are of stan- 
dard types. Messrs. Clarkson, Limited, Chelmsford, show 
their latest pattern of steam chassis for double-deck 
omnibuses fitted with new automatic semi-flash boiler. 
The marine section contains craft of various types, and 
operated chiefly by petrol engines from 60 horse-power 


| downwards. 


STEAM WAGON 


| 
| 
This is stowed | 
away under the footboard and drives the rear axle by | 


capable of giving 10 brake horse-power. 
means of epicyclic gearing and a single chain. There are | 
two speeds forward and a reverse speed, all of which, 

besides a brake, are operated by push pedals arranged in | 
a row in front of the driver: , On the steering column | 








Tue RaiLway CLup,—At a meeting of the Railway Club which 


| was held on Tuesday, November 14th, at St. Bride’s Institute, 


E.C., a lantern lecture was delivered by Mr. J. F, Gairns. The 
lecture, which was much is siagcrage dealt with ‘Notable 
Railway and Locomotive Developments since 1880,” 
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RAILWAY MATTERS. 


Tux Bury Town Council propose to apply to Parliament 
next session for powers to extend their tramway system. 


Tux Municipal Council of Berlin have just decided to 
puild an underground railway from the north to the south of the 
city. 

Tue promoters of the proposed light railway from 
Bournemouth to Swanage have, it is stated, decided to proceed 
with their scheme, which is estimated to cost £200,000. 


In this year’s.awards for the best kept platform 
gardens on the Midland Railway, Malvern Wells and Eckington, 
on the Birmingham and Bristol section, share premier honours. 


Av the last meeting of the Leitrim County Council it 
was stated that the Government are about to forward a free grant 
of £24,000 in aid of the extension of the Cavan and Leitrim Light 
Jtailway. 

Iv is reported that Mr. Edward Tootal Broadhurst, of 
Manchester, has been elected a director of the London and 
North-Western Railway, in place of Sir W. H. Houldsworth, 
resigned. 

A pirect electric railway is projected between Genoa 
and Milan, and a committee, in furtherance of the scheme, has 
been formed under the auspices of the Banca Commerciale 
Italiana and of the Genoese municipal authorities. 


AuTHouGH# there is a possibility of the Great Eastern 
Railway Company removing its works from Stratford to some 
district where economic conditions are more favourable, we under- 
stand that no definite steps have been taken in the matter yet. 


Ir is now definitely decided to employ electric traction 
from the first in the Simplon Tunnel. The 7emps announces that 
an agreement has been signed with a Swiss firm by which the 
necessary installation is to be completed by May Ist, the date on 
which the tunnel is to be opened. 


Fo.ttow1nG the example of the Buenos Ayres Great 
Southern management, the directors of the Argentine Great 
Western Railway Company have decided to experiment with self- 
»ropelled vehicles for providing speedy, frequent, and economicaily- 
worked ‘‘train” services in and around important centres and on 
country branches, 


THERE is every prospect of the long-proposed light 
railway between Lampeter and Aberavon being constructed. 
The Light Railway Commissioners have given the County Council 
to understand that the Treasury grant would be forthcoming. 
The question of renewing the undertaking has been referred to the 
Finance Committee of the County Council. 


Questions submitted to the Indiana Railway Com- 
missioner indicate that the next Legislature will be asked to enact 
a law requiring interlockers at all crossings of steam roads and 
electric lines in the State, also to secure legislation that will result 
in compelling steam railroads to turn over to electric railways 
loaded freight cars for transportation over electric lines. 


Tue scheme for a tube railway from the Marble Arch 
to Cricklewood, which, though authorised in 1899, was postponed 
owing to the South African War, has been revived. Fresh parlia- 
mentary powers will be sought in the next session to enable the 
promoters to extend the railway to Victoria, following the lines of 
one of the recommendations of the Royal Commission on London 
Traffic. 


OSWALDTWISTLE, with a population of 15,000, has no 
railway station within its boundaries, and the District Council, 
with a view to obtaining one, have decided to urge the Midland 
Railway Company to extend ite line through Nelson, Brierfield, 
Burnley, Padiham, Clayton-le-Moors, Church, and Oswaldtwistle, 
to Darwen, or to make some other convenient junction with their 
existing lines, 


Tue Poona mail train met with a serious accident on 
the 16th October, between Maklidroog and Dodballapur stations, 
on the Southern Mahratta Railway, twenty miles from Bangalore, 
but, fortunately, nobody was injured. It appears that as the 
train entered a deep cutting, a huge boulder rolled on to the 
engine. The driver saw the mass coming down, and put on the 
brakes immediately, with the result that the engine alone turned 
over against the opposite bank. The engine crew escaped injury. 


Tue undertaking of the South Lancashire Electric 
Traction Company had been sold for £150,000 to Mr. Arthur 
Stanley. It is now stated that all the capital for the new company 
has been subscribed, and that the whole of the work is expected 
to be completed in twelve months’ time, when Machester and 
Liverpool will be linked up. When the tramway lines are extended 
through Worsley and Walkden to Eccles and Swinton it will be 
possible to travel by car from Manchester to Liverpool. 


Tue Chinese and Japanese plenipotentiaries in Pekin 
are, says a Morning Post Shanghai telegram, discussing Japan’s 
claims to a lease of the Liao-tung Peninsula, the ownership of the 
Chinese Eastern Railway, the maintenance of railway guards and 
military telegraphs and posts in Manchuria, the construction of 
new railways from Sin-ming-tun to Mukden, from Mukden to 
Wiju, and from Changchun to Kirin, and the opening of Man- 
churian cities and towns prior to the concession of the right to 
work mines ahd forests. 


THe Chicago and North-Western Railroad operates 
7408 miles of line ; the Chicago, St. Paul, Minneapolis and Omaha 
operated separately but a part of the system—1683 miles, 
Together, as the ‘‘ North-Western Line,” they occupy the richest 
of the territory north and north-west of Chicago, and control a 
wonderfully large and profitable traffic. Incorporated in 1836 as 
the Galena and Chicago Union Railroad, and its first 10 miles of 
strap-rail track built in 1848, the Chicago and North-Western was 
the first railroad in Chicago, 


Tue Austrian State Railroad authorities have issued 
new regulations providing for a stricter physical examination of 
workmen, moran lv with regard to their hearing and vision, says 
the Railroad Gazette. Locomotive engineers, firemen, trainmen, 
pointsmen, signalmen, watchmen, and car inspectors must have per- 
fect normal vision—6/6 by the Snellen system—in both eyes ; station 
men and other road men are to have the vision indicated by 6 9— 
not quite perfect—and in both cases without spectacles. Near- 
sighted men will not be eligible for out-door service. Methods for 
testing the hearing are prescribed, and also the eyes for colour- 
blindness. Tests must be repeated every five years until the age 
of 45, and after that every three years until 60; then every two 
years. A considerable degree of far-sightedness is permissible. 


A NEw passenger terminal station at Chicago is likely 
to be built in consequence of the decision of the Courts granting to 
the sanitary district certain land along the river beside the present 
Union Station. The land is at present occupied by freight houses 
and freight and passenger tracks, and its ownership has been in 
dispute for some years, asitis required for the widening of the river. 
The present Union Station is occupied by the Pittsburg, Fort 
Wayne, and Chicago Railway, Pittsburg, Cincinnati, Chicago, and 
St. Louis Railway, Chicago, Burlington, and Quincy Railway, and 
the Chicago, Milwaukee, and St. Paul Railway. It is thought 
possible thet the new station will also be used by the Baltimore 
and Ohio Railway. . The cost of the new terminal, including land, 
station and buildings, tracks, and other facilities, is estimated at 
£2,000,000 to £3,000,000; 





NOTES AND MEMORANDA. 


Wirs the assistance of the force -of -a-rising tide, the 
north approach span of the new double-decked bridge across the 
Harlem Ship Canal was moved into place last week, and the old 
span taken out entire. It was one of the most delicate engineer- 
ing feats ever attempted in New York, says the 7’ribune. 


Tue Burma Oil Company recently struck a fine petro- 
leum spouting well at Singu. The column of oil shot right out of 
the rig head, and was estimated to yield 30,000 barrels per day. 
It was soon got under control, and is said to be by far the most 
prolific well yet bored. 


THe Marine Review states that the owners of the 
German turbine cruiser Lubeck and those of the Hamburg fitted 
with reciprocating engines, have resulted in showing that the tur- 
bine steamer is no faster, but burns three tons of coal less in every 
twenty-four hours. 

AccorpinG to the Newcastle Daily Chroniele, a large 
electric station is to be erected at the Kent Colliery, Dover, and 
power supplied to places in the neighbourhood, [t is also rumoured 
that an experiment is to be made at no distant date in running 
electric trains between London and Dover, 


Pure vanadium is a silvery white metal of very high 
melting point—about 2000 deg. Cent. Its specific gravity is some- 
what low, 7.¢., 5-5. The preparation of the pure metal is attended 
with great difficulty, and can only be attempted in the laboratory. 
Moissan, even with an electric furnace, was unable to obtain pure 
vanadium, only its alloys being found. 


Sirk ARCHIBALD GEIKIE, in a recent lecture delivered 
at Cambridge on the evolution of the landscape, declared that 
a universal decay of the land was going on at such a rate that, 
even should its progress not be accelerated, a comparatively short 
period would suffice to reduce most of the dry land to the level of 
the sea, and threaten another flood. 


THE Council of the Royal Meteorological Society have 
awarded the Symons gold medal to Lieut.-General Sir Richard 
Strachey, R.E., G.C.S.I., F.RS., in recognition of the valuable 
work which he has done in connection with meteorological science. 
The medal will be presented at the annual general meeting of the 
society on January 17th, 1906. 


A TELEGRAM from New York to one of the London 
daily papers states that an American ‘has discoversd a motive 
power six times the strength of steam.” It must be a mysterious 
form of energy, for it ‘‘ embodies the elements of steam and gaso- 
line, and has been applied experimentally to a jtruck carrying 
10,000 lb. weight, which was propelled at the‘rate of six miles an 
hour at a cost of 3s, 4d. per day.” 


AccorpinG to the Engineering News, a concrete 
reservoir, 300ft. in diameter, with a depth of 15ft. at the side and 
25ft. at the middle, is being built at Bloomington, Ill. It is of 
reinforced concrete with a toe on the outside of the wall, and a 
circular cut-off wall built ina trench under the bottom at about 
1lft. from the side wall. The excavation is mainly in gravel, 
underlaid by clay. 

M. Barret, the French cave explorer, lecturing at Cam- 
bridge on Wednesday evening, declared that a great part of our 
so-called springs were polluted through sewage and débris finding 
their way into them by holes in the surface of the earth. Through 
the erosion and corrosion of the earth surface, said the lecturer, 
the water level was being continually lowered, and unless measures 
for preventing this were adopted a large part of the world would a 
few centuries hence die of thirst. 

Ir is said that, at a representative meeting attended by 
steel and tin-plate manufacturers and merchants held at Swansea, 
it was decided to promote the erection of blast furnaces at 
Swansea docks, and £20,000 was subscribed towards an outlay 
which is expected to be about £100,000. It was stated that most 
of the pig iron imported into Swansea and district paid a carriage 
of from Sc. to 4s, per ton, and that about 5000 tons per week 
was required. 

A NEw development in electric welding is the automatic 
production of continuous rolls of wire fencing, says the Jron Age. 
A number of galvanised wires are fed from reels arranged vertically 
and parallel to each other, and from another reel placed transversely 
to these are cut off lengths of wire, which are fed horizontally 
across the vertical wires. Where the horizontal and vertical wires 
intersect, these are welded together by means of small trans- 
formers. The welded section then moves forward a predetermined 
distance, and the operation is repeated. 


A NEAT arrangement for duplicating lines on the Lino- 
type machine is in operation at the offices of the Manchester 
Evening Chronicle. The device comprises an indicator and special 
levers, whereby any given number of repeat slugs—such as rules, 
dashes, borders, and so on, can be cast without the attention of an 
operator, the machine automatically stopping when the indicated 
number is produced. Thus, for stop-press news, one operator 
may easily control four machines instead of one to each. The 
invention is the property of Messrs. Mackay and Hardisty. 


AccorpinG to a recently issued parliamentary Blue- 
book, forty tin mines in Cornwall were working during 1904. The 
total quantity of black tin produced, 7.¢., concentrates (SnO,.), is 
recorded as 5991 tons. Of this quantity Dolcoath produced 1705 
tons—or over one-quarter of the total output of the county—East 
Pool and Agar, 661 tons; Carn Brea and Tincroft, 657 ; Wheal 
Grenville, 623; Basset United Mines, 613; Levant, 540; West 
Kitty, 363; South Crofty, 275; and Clitters United Mines 104 
tons ; or a total of 5541 tons. The remaining thirty-one mines 
produced the balance of 450 tons. 

Peruaps one of the most useful of all the applications 
following the development of high-speed steel has been the manu- 
facture of twist drills from it. In former days many attempts 
were made to produce twist drills from the ordinary self-hardening 
steel with usually but indifferent success. Now, however, drills 
of high-speed steel are to be found in most shops, and it is cer- 
tainly to the credit of British engineers that they have responded 
so energetically to the demand for them, with the result that they 
are now sending twist-drills of high-speed steel to all parts of the 
world, 

AccorpinG to the statistics furnished by the Union of 
German Iron and Steel Workers, the output during October was 
a record, for the total output of raw iron in Germany last month 
amounted for the first time to 1,000,000 tons, the output for 
Germany and Luxembourg having been 1,006,943 tons. Compared 
with the output during October, 1904, there was an increase in all 
sorts of iron produced in all districts, and this was the case ir the 
output during September last and September of 1904. The total 
output of raw iron in Germany for the first ten months of this year 
is already 550,000 tons larger than it was for the same period of 
1904. 


ConcreTE piles to reinforce the foundations of an exist- 
ing viaduct without interruption to traffic are now being used on 
the Norfolk and Western Railway. This railway has at Kenova, 
Va., a steel viaduct which forms the eastern approach to the 
bridge across the Ohio River at that point. The viaduct is 2208ft. 
long, and is composed of 70 spans of Sort 8}in. each, and one span 
of 60ft. crossing the Chesapeake and Ohio Railway. The soil on 
which it is built is clay, with a slight admixture of sand. When 
dry the material is hard, but when wet it is very soft, and the 
latter condition exists during the major portion of the year. For 
a few months during the semmer it dries out and becomes quite 
firm: 





MISCELLANEA. 


Ir is said that before long over 1000-motor omni- 
buses will be running in London. One company owning nearly 
fifty omnibuses has carried 44 million passengers. 

Tue river Neva is rapidly becoming choked with drift 
ice, and as it is now freezing very hard, the port will probably 
be completely icebound in a day or two. All steamers are 
leaving. 

Tae American Consul at Prague, Austria, has estab- 
lished a bureau of commercial intelligence, classifying catalogues 
so that they are of easy access to possible purchasers in his 
territory. 

HIGH-PRESSURE incandescent gas lighting has been 
adopted “by H.M. Office of Works for illuminating the space in 
front of Buckingham Palace. Formerly ordinary incandescent gis 
lighting was employed. 


Tue Cunard liner Carmania, thejlargest turbine passenger 
steamer afloat, has passed through herjfirst speed trials onjthe Clyde 
with marked success. She attained 21 knots per hour, which is 
one knot ahead of contract speed. 


A WATER supply scheme for Dunmow, prepared by Mr. 
Mackenzie Richards, which is estimated to cost £5000, has been 
approved. A second scheme for providing a system of sewerage, 
estimated to cost £7000, is also being contemplated. 


Tue Coventry Council has resolved that = gas engine, 
with the necessary pumps, buildings, &c., capable of pumping 
600,000 gailons per day, shall be erected, at the estimated cost of 
£1841, for the purpose of affording an’ immediate supply of water. 


So anxious are the Admiralty to guard against the 
leaking out of details of the new armoured cruisers that the chief 
draughtsmen of the Elswick, Clyde, and Fairfield yards, have, it is 
stated, been sworn to secrecy before magistrates under the Official 
Secrets Act. 


AN announcement was made on Saturday by the Royal 
Meteorological Society that the council had awarded the Symons 
gold medal to Lieutenant-General Sir Richard Strachey, R.E., 
G.C.S.1., F.R.S., in recognition of the valuable work which h® has 
done in connection with meteorological science. 


AccorpinG to the Pail Mall Gazette, there are at the 
present time some 4000 horse omnibuses, carrying 600,000,000 
passengers a year, in the metropolis. The motor omnibus travels 
130 miles a day, against the 70 miles a day of the horse omnibus, 
and carries 34 passengers, against the 26 of the horse omnibus, 


THE present action of many trades in insisting upon a 
universal wage for good or bad, old and young, throws out of work 
the less capable, who would otherwise, says the Times, find work 
were they allowed to take a less wage than the standard fixed by 
theunion. Halfa loaf is better than no bread to any sensible man. 


Tue Motor Yacht Club has obtained the charter of the 
late Admiralty yacht Enchantress, which will be used by them for 
the purpose of a floating club house on Southampton Waters. 
This magnificent vessel is eminently suitable for the purpose, as 
she is already fitted with a large number of state rooms and ample 
saloon accommodation. 


TRAVELLERS who have journeyed in all parts of the 
world say that the most striking thing about an African forest is 
its cleanliness, as if the whole ground were daily cleaned and dusted 
by invisible servants. Not a fallen branch is to be seen, sometimes 
hardly a dead leaf. No more striking contrast to this can be 
imagined than a forest in the great west of America. : 


A sPECIAL meeting of the Town Council was recently 
held at Stoke-on-Trent to consider the question of relaying the 
Boothen Old-road sewer. This work had been rendered necessary 
owing to the destruction of the old sewer by subsidences of the 
oo caused by mining operations. Extensive damage has also 

een done to the Corporation sewage works at Sideway. 


Berore sailing for England by the Campania, Admiral 
Sir Edward Seymour is stated to have expressed an adverse opinion 
as to the utility of 18,000-ton battleships. They would, he said, 
be unable to enter shallow water, would entail considerable trouble 
in docking, present a big target, and be unwieldy. Moreover, three 
battleships of 16,000 tons could be built for the cost of two of 
18,000 tons. 


THE North-East Coast Institution of Engineers and 
Shipbuilders will hold its first general meeting of the session in 
the Lecture Hall of the Literary and Philosophical Society, 
Westgate-road, Newcastle-upon-Tyne, to-night at 7.30 pm. A 
paper will be read on ‘‘ Pneumatic Tools as applied to Ship Con- 
struction and their Advantages to Shipbuilders and Engineers,” by 
Mr. C. Schofield. 


A Coventry firm of motor manufacturers have just 
booked an order from the Prince of Wales. The car will be of the 
covered phaston type, with a 35-45 horse-power engine. There 
will be an 11ft. wheel base to the chassis, and all the mechanism 
will be of the latest type. Besides a rear seat, two revolving arm- 
chairs will be provided in the car, and there will be the various 
conveniences of a smoking-room, with space for a luncheon table. 
The interior will be iliuminated with two 8 candle-power lamps, 
and there will be a speaking tube communicating with the driver. 


Durinc the making of a sewer at Ely, near the 
junction of the Lynn apd Cambridge roads, the excavations of 
workmen have again brought to light, at a depth of 8ft., remains 
of Akeman-street, the great Roman military thoroughfare. The 
foundation appears to be of flinty pebbles and fragments, strongly 
embedded in a tenacious black gault, surfaced with slaked lime, 
and great labour with pickaxes is required to break it up. 
Excepting a kind of quern, a piece of monastic lead coinage, and 
fragments of Roman horseshoes and nails, no antiquities have yet 
come to light. 


Tue Metropolitan Water Board have decided that the 
restrictions which have hitherto prevented an extended use of the 
London Hydraulic Power Company’s supply of high-pressure water 
for fire extinction will be withdrawn. In future it will be possible 
for any one to have hydraulic pressure apparatus fitted, subject 
to the domestic water used being passed through a meter. ‘The 
injector hydrant combines in one jet the force and volume of both 
the hydraulic power and domestic supplies. In some districts in 
London served by the Hydraulic Power Company, under the régime 
of the old water companies, injector hydrants have been in use 
for many years, but in the City and in other important districts it 
has been hitherto impossible to connect them directly to the water 
mains. Such connections are necessary in order to obtain their 
full efficiency. 

In February next the Automobile Club will conduct a 
4000 miles trial of motor car tires. The pneumatic tires will be 
divided into four classes, comprising those designed for light cars, 
medium cars, touring cars, and heavy cars, with tvtal running 
weights of not less than 15001b., 24001b., 3000 1b., and 4500 Ib. 
respectively. In none of these classes will the fitting be permitted 
of any device which protects the tire from wear. These will be con- 
fined to a fifth class, the cars in which shall have a minimum 
running weight, with four passengers, of not less than 3000 lb. 
There will also be four additional classes for cars with solid rubber 
tires, divided into minimum weights of 1500 lb., 3000 Ib., 6000 Ib., 
and 14,0001b. respectively. The third class is intended to include 
delivery vans and other c-mmercial vehicles, while the fourth alas« 
is for omnibuses, lorries, &c: 
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pOREIGN AGENTS FOR SALE OF THE ENGINEER. 
,usTRIA.—P. A, Brooxmas, 7, Kump/yasse, Vienna, 


OHINA.—KaLLY AND Wasn, Liurrap, Shanghai and Hong Kong. 
PRANOE.—Bovvaag amp CuEgvitist, Rue de la Banque, Parie. 
GERMANY.—ASHER 4¥D Oo., 18, Unter den Linden, Berlin, 
¥. A. Brocuaaus, Leipsic ; A. Twurrunyan, Leipsie, 
INDIA —A. J. OComsripes anp Oo., Railway Bookstalls, Bombay. 
[TALY.—LomsscHgR AND Co., 807, Corso, Rome ; Boooa Faunns, Turin. 
JAPAN.—Kauty aup Watsn, Liuirap, Yokohama, 
Z. P. Manvya amp Oo., 14, Nihonbashi Tori Banchome, Tokyo. 
RUS3IA.—O. Ricxan, 14, Nevaky Prospect, St. Petersburg. 
ni AFRICA.—W™. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetoun 
Gorpow AnD Gorcn, Long-street, Capetown. 
R. A. Taompson AnD Co., 88, Loop-street, Capetown. 
J. O. Jota amp Co., Capetown, Port Blisabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Stellenbosch, 
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85, Duane-street, New York ; Sussonirtiow News Co., Chicago. 
STRAITS SETTLEMENTS.—Kguiy ap Wasa, Liurrap, Singapore. 
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SUBSCRIPTIONS. 


Ewutneze can be had, by order, from auy n t in town or 
pose at the various rail stations ; or it can, it eed be 
supplied direct from the office on the following terms in 
ad 7ance):— 
Half-yearly (including double number) .. £0 14s. 64. 
Yearly (including two double numbers) .. £1 9s. Od. 


Cioran Reapine Caszs, to hold six issues, 2s, 6d. each, post free 2s. 10d. 


If credit ovcar, an extra charge of two shillings and sixpence per annum 
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Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers pa, in advance at these rates 
will rvveive Ta@ Encinggr weekly and post free. Subscriptions sent 
by Pust-office Order must be made payable to Taz Enoinzgr, and 
accompanied by letter of advic to the Publisher. 


Tain Parser Corres, Taick Parse OCorrms. 
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ADVERTISEMENTS. 
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teed in ———_ case. All except ‘weekly ri rae Baeroner are taken 
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Six o’clock on Thursday evening, and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock om Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing os the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Bditor of Tam Encinzsnr. 


Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 


TO CORRESPONDENTS. 


4 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in ordei 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


instructions, 

4% All letters intended for i*sertion in TH€ EXGINEER, or containing 
questions, should be accompanied by the nai and address of the writer, 
not necéssari'y for publicatior, but as a preof of good faith. No notice 
whatever can be taken of anonymous communications. 

a2r =We cannot wndertake to re'urn drawings or manuser'pts ; we must, 
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REPLIES. 


A. N. J.—The address of the Institution of Mechanical Engineers is 
Storey’s-gate, Westminster ; of the Institution of Electrical Engiuecrs, 
92, Victoria-street. 

Prrro..—Opinions differ on the subject of trembler coils, but it has been 
found that the deposit of the platinum from the point on the blade to 
the fixed point can be remedied by reversing the direction of the 
current from the battery. In this way the platinum will find its way 
back again to its original point. 

F. A. B.—You are perfectly right, pure asbestos has no chemical action 
whatever, at any rate at steam temperature. The action was due 
undoubtedly to the fact that the covering was wetted by sea water. 
It is also to be noted that iron hangers were used, and it is far from 
improbable that electric action aided the corrosion. 


Suction. —(1) Possibly Mr. Humboldt Sexton's book will be found useful. 
For the actual construction of producers, we believe the series of 
articles which commenced ia our issue of March 81st and contiaued 
at intervals till June 16th c: tains the best descriptions. (2) The only 
official tests of which we are aware are those of the Highland and 
Agricultural Society, which you have already seen. 

A. W. (Sheffield).—An excellent elementary book on “ Elementary Elec- 
trical Engiveering " is Kinsbrunner's, translated by Haldane and Gee. 
There are many b.oks on the manufacture of steel suited to students 
and experts. Your best plan would be to consult them in one of your 
local libraries. The finest recent work on the subject is Professor 
Ha: bord'’s, whilst another excellent work is Campbell's ‘‘ Manufacture 
of hon and Steel,” an American work. Mr. Longmuir has just written 
a good elementary work, 








MEETINGS NEXT WEEK. 


InsTITUTE OF MARINE EnciIngERS.—Monday, November 27th, at 8 p.m., 
at 58, Romford-road, Stratford, E. Paper, ‘‘Decim:l and Metric 
Systems,” by Mr. F. Cooper. 

LIVERPOOL ENGINEERING Socirety.—Wednesday, November 29th, at 
8 p.m., at the Royai Institution, Colquitt-street. Ordinary meeting. 
Paper, ‘‘ The Salvage of Ships,” by Mr. kred. W. Young, M.I. Mech. E. 

Tax ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND.—Monday, 
November 27th, at 7.45 p.m., at the Royal College of Science, Stephen's 
Green, Dublin. Ordinary general meeting. Paper, ‘‘ (onstruction of 
the Manchester Ship Canal,” by R. D. Timmins, A. M.I.E.E. 

Tus Roya Scorrisn Socrery or Arts.—Monday, November 27th, at 
8 p.m., at 117, George-street, Edinburgh. Papers: ‘‘ A Railway Wagon 
Coupling,” by John Stuart. ‘‘ A Railway Wagon Brake, Actuated from 
Either Side.” by John Stuart. ‘On ‘ Voura’ Stone-facing Material and 
Decoration,” by J. D. Murray. 

Society or Arts.—Monday, November 27th, at 8 p m., at John-street, 
Adelphi, W.C_ Cantor Lectures: ‘‘ The Measu t of High-freq 'y 
Currents and Electric Waves,” by J. A. Fleming, D.Sc., F.RS. 
(Lecture 1.) Wednesday, November 29th, at 8p.m. Ordinary mecting. 
Paper, ‘‘The British Association in South Africa,” by Sir William H. 
Preece, K.C.B., F.R.8. 

Tue Institution oF Crvi, Encingmrs.—Tuesday, November 28th, at 
8 p.m. Ordinary meeting. Discussion on paper, “On Waterways in 
Great Britain,” by John Arthur Saner, M. Inst. C.E. Paper, ‘‘ The 
Steam Turbine,” by the Hon. Charles Algernon Parsons, C.B., LL.D., 
F.R.S., and George Gerald Stoney, MM. Inst.C.E. Friday, December 
Ist, at 8 p.m. Paper, ‘‘ An Installation for the Bacterial 
Sewage, at Neath,” by W. L. Jenkins, Stud. Inst. C.E. 
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PUBLISHER’S NOTICES. 

*.* With this week’s number is issued a Sixteen-page Machine Tool 
Supplement, dealing with Boring and Drilling Machines. Every 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notify the fact should they 


not receive it, 





*.° If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
tnformation of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
thse oe” can be remedied by obtaining the paper direct from 

Kis Ofee, 
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NICKEL STEEL. 


THE excellent report of the Alloys Research 
Commitee which was read at the meeting of the 
Institution of Mechanical Engineers on Friday 
evening presents many points of considerable prac- 
tical value to the engineer. One pronounced fact is 
the extraordinary influences of quite small changes 
in the composition ot alloys of the kind tested. A 
glance at the diagrams shows that the adaition of 7 
per cent. of nickel suddenly converts the steel from 
one having fair tensile strength and ductility into 
an exceedingly hard and strong metal with only 
2 per cent. elongation, a metal which breaks almost 
suddenly like a chisel, a defect which does not disap- 
pear by further additions of nickel till over 16 
per cent. enters into the composition. The signifi- 
cance of the fact will not be missed. It must be 
borne in mind that the amount of metal used in these 
experiments was very small, and, no doubt, each 
ingot was homogeneous; but would it be possible, 
as Captain Sankey asked, to forge a shaft, for 
example, with a full certainty that the nickel 
content was either below 4:25 or so far exceeded it 
that the brittle zone was safely avoided and the 
qualities of the remarkable alloy K approached? If 
not, we might obviously have a forging of which the 
greater part was all that could be desired, whilst 
locally it might be as brittle as glass. Needless to say 
such a material would be nearly valueless, and one 
of the problems that the makers of this class of 
alloy for industrial purposes will have to solve will 
be the means of ensuring absolute homogeneity in 
metals that come anywhere near what we may 
describe as the danger zone. 

A curious fact about the alloy K is emphasised 
by italics in the report. It is that the metal “is by 
no means easy to machine except at the very 


sets up in it a change of structure, and from a com- 
paratively soft metal it becomes hard. An 
explanation is given of the fact, but we must not 
allow ourselves, as occasionally happens, to be 
blinded by it to the extraordinary phenomenon 
which is here presented. The fact has been 
recognised for many years and enforced by a 
hundred accidents that steel undergoes a pro- 
nounced advance towards brittleness by prolonged 
agitation, but we are unable to recall any previous 
instances of a metal changing its nature in the short 
time that is required to machine its surface. We 
are not prepared to say that such instances do not 
occur, and now that a reason for their occurrence 
has been adduced—the change from polyhedral to 
martensitic structure due to mechanical work—it 
may well be that we shall hear more of the 
appearance of unexpected hardness or hard spots in 
steels during machining. It is to be hoped that one 
or other of the authors of the paper may be able 
to pursue the inquiry further, and to tell us what are 
the conditions under which such a curious circum- 
stance may arise. For example, what is the lowest 
percentage of nickel, if, as appears, it is the nickel 
that is responsible, that is essential to such unsta- 
bility of nature? We are told that the alloys 
E to J are hard to machine on account of 
their martensitic structure. Alloy K, which differs 
mainly from F in having a great deal more nickel 
in its composition, has a polyhedral structure at 
first, which rapidly changes to martensitic when it 
is machined. J also differs but little from K, save 
in nickel, of which it contains 4 per cent. more, but 
J is hard from the first. In this narrow range, 
then, of 4 per cent. the nature of the metal must 
change. It would, we venture to think, be not only 
interesting, but valuable, to pursue the inquiry into 
this particular problem further. K is an alloy with 
extraordinary properties; it is at present not 
likely to be used in the arts, but if ever it should 
be, the phenomenon to which the reporters have 
called attention, all too briefly, would demand 
earnest attention. 

There is one other section of the report of great 
industrial importance. It refers to the corrosion of 
nickel steel. We are disposed to think that the 
reporters have not sufficiently considered the 
importance of this part of the inquiry which, con- 
sidering the bearing it has upon the practical use 
of nickel alloys, is of greater moment than the 
micrographical investigation into which they go 
with great thoroughness. The general result at 
which they arrived is shown in a diagram which 
appears in the abstract of the report given on 
another page. Leaving out the sulphuric acid 
test, which is of, little consequence, it will 
be seen that the resistance to corrosion in sea 
or fresh water, under the conditions of test, 
is practically constant for all the alloys—that is to 
say, that corrosion does not decrease as nickel 
augments, or, at any rate, to a negligible extent. 
Unfortunately, it does not seem to have occurred to 
the experimenters that a few samples of ordinary 
mild steel should have been treated in precisely the 
same way and used as a basis of comparison. We 
do not hesitate to say that not one engineer in ten 
thousand could say what is the percentage loss of 
weight by corrosion of steel in sea water, and hence, 
save for comparison among themselves, the results 
given in the paper are of little value. We might go 
further and say that tests of the kind could never 
be of much industrial value—a point which was 
brought out by Mr. West when he referred to the 
fact that the rate of corrosion varied inversely as 
the thickness of the plate, and by Sir William 
White when he asked for the surface loss in place of 
weight loss. We may refer also to a paper by 
MM. Frémont and Osmond dealing with the corro- 
sion of boiler vlate, which appears in the current 
issue of La Rerue de Métallurgie, and which also 
bears out the same point—that the rate of corrosion 
depends upon the conditions as well as the nature 
of tke material. We mention this, as it is possible 
that a steel which would resist corrosion in a 
tranquil state might be more readily a victim to it 
in actual practice than one that appears less good 
under test. Why should not an elaborate test of 
corrodibility—a very important matter from the 
constructional engineer’s point of view—form part 
of such inquiries as this? 


THE DEMAND FOR ENGINEERS IN GERMANY, 


THE extreme multiplication of facilities for 
technical education in Germany does not appear to 
have been productive of unmixed happiness to the 
recipients of such education. According to the 
report of a paper read by Herr Lehramts Praktikant 
Hummell at a meeting of the Carlsruhe branch of 
the Verein deutscher Ingenieure on the 8th of May 
last, the relations between employers and their 
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able friction. The latter class, while generally equal 
in social position to the former, is, through economic 
and other causes, beiag gradually reduced to a 
condition of economic inferiority comparable with 
that of the classes dependent upon manual labour, 
the attainment of an independent position, owing 
to the crushing competition of the large producers, 
becoming practicall; impossible, so that the army 
of technicians, engineers, architects, and chemists 
have, for the most part, the prospect of remaining 
weekly wage earners for life. 

A main cause of this result is to be found in the 
enormous over-production of technically-trained 
workers. In 1890-91 the total number of students 
in the technical high schools was 5432, but in 
1904-5 it has increased to 15,866. The natural 
science faculties of the universities which had 
1100 students in 1891-92, have now 3015, and 
the building trade schools, which had 4251 in 
1903, had 5077 in 1904. The special schools 
for metal workers in Prussia gave instruction to 
755 pupils ia 1891 and to 3011 in 1903, while in 
the kingdom of Saxony the corresponding figures 
for the technical institutes were 524 in 1884 and 
2687 in 1902. That these numbers, aggregating to 
more than 26,000 for the latter period, are in no 
sense proportional to the growth in iadustrial enter- 
prise becomes evident when it is remembered that 
at the last census of the German population the 
lists classified according to occupations showed that 
only about 50,000 persons with technical training 
were industrially employed. The consequence of 
this over-production is seen in the excessive com- 
petition for employment, with a corresponding 
decrease in remuneration obtainable and increase in 
the burdensome conditions imposed by employers; 
while the former condition is further aggravated by 
the competition from below, consequent on the 
increased educational facilities provided for the 
lower classes. Other hardships are the so-called 
competition clauses of agreement, which, in many 
cases, extend to as much as five years after the 
termination of the engagement, and the adoption of 
excessive conventional rates of damages which do 
not even preclude the demand for further conse- 
quential damages fur breachof agreementsin all cases. 
The unfavourable position of the technical servant 
becomes more apparent when contrasted with that 
of the workman, whose interests are protected by 
special laws. He receives, for example, monthly 
payment of wages and full wages for a period of 
six weeks during illness. In his case the competi- 
tion clause is restricted to three years, even in cases 
where a longer period would be advantageous to 
the employer, and it is not binding if the engage- 
ment is terminated through default of the employer 
or irregular dismissal ; and, finally, when an agreed 
penalty has been satisfied no further claim for 
damages can be entertained. In the absence of 
special legislative protection the technical servant 
is, in the event of disputes as to the validity of 
conditions in contracts of service, obliged to have 
recourse to the ordinary civil tribunals, which, how- 
ever, supposes the command of certain requisites— 
namely, time and money—which can be rarely 
forthcoming, apart from the injury to the profes- 
sional prospects likely to result from entering into 
litigation with established and wealthy firms. The 
result of this state of affairs is that, following the 
example of the workmen, a society has been formed, 
called the Union of the Technical Industrial 
Officials—Bund der technischen industrielle Beam- 
ten—which, in a short time, has realised a total of 
3600 members, sufficiently striking evidence to the 
widespread nature of the dissatisfaction. The 
object of this union, unlike other technical societies, 
is exclusively economic, and devoted to the improve- 
ment of the working conditions of its members, 
apart from all questions of party politics. 
The programme, as taken from the official 
journal, includes the following items : —(1) 
an eight hours’ working day with payment for 
overtime ; (2) prohibition of Sunday work, giving 
a 36 hours Sunday rest; (3) six weeks’ notice of 
termination of engagement; (4) monthly payment 
of wages; (5) abolition of competitive clauses in 
agreements ; (6) regulation of patent matters; (7) re 
form of legal procedure; (8) representation on Cham- 
bersof Commerce; (9) State pensions and life insur- 
ance. Ofthese points No. 6 is held to be of principal 
importance, namely, a more equitable division of 
the profits arising from patented inventions resulting 
from discoveries made by engineer or chemist 
assistants than is customary at present. 

It is unnecessary to enforce the obvious lesson 
that the foundation of this remarkable union pre- 
sents. Over-production of any kind is accompanied 
always by its proper evils—evils which tend to 
correct a wrong state of affairs. The over-produc- 
tion of the technical man in Germany has made 
him apparently such a drug upon the market that 
he is no longer valued, and in consequence suffers 





all sorts of unpleasantnesses and disabilities. From 
these he will try to free himself by the power of 
united effort, but the only cure is in the eradication 
of the cause; over-production must be arrested. 
Those who, in season and out of season, hold the 
example of Germany before us will do well to con- 
sider the meaning of the facts brought before them 
by Herr Hummell’s paper. 


ELECTRIC POWER SUPPLY IN LONDON. 


Tue question of the supply of electricity in the 
county of London on a magnificent scale is to 
attract more attention in the coming parliamentary 
session than it did in the last, when the “ Adminis- 
trative ’’ scheme held the attention for some weeks. 
We have not only practically the same proposals 
again, but the London County Council, in defiance 
of the excellent advice of its Finance Committee, 
has determined to urge its right to have the whole 
supply of electricity for power purposes in its hand, 
and Messrs. Kincaid, Waller, Manville and Dawson 
have drawn up a third scheme, for which, we under- 
stand, powerful financial support has been found. 
Even here the matter does not stop, for the Charing 
Cross, West End, and City Electricity Supply 
Company, Limited—the old Charing Cross and 
Strand Electricity Supply Corporation—is also 
seeking extensive powers for supply in bulk. Thus 
it appears that Mr. Merz must have convinced a 
large body of electrical engineers that it was possible 
to generate electricity in bulk at a cost so small that 
ig could be sold profitably for -7d. per unit, for 
otherwise there could be no reason for these appli- 
cations for leave to bring in new Bills. 

On that point there will probably be no little 
difference of opinion till the fact has been proved or 
disproved by actual trial. For ourselves, as we have 
already said, we are disposed to doubt the possibility 
of the scheme being successful if the generating 
station is to be situated in London. This, too, it 
would appear on the surface, is the opinion of the 
formulators of the Kincaid, Waller, Manville, and 
Dawson scheme, which, by the way, is called the 
Additional Electric Power Supply (London), for the 
proposal is to erect the generating station at a point 
on the Great Northern Railway a few miles from 
St. Neots and in the parish of Great Paxton, and 
something under fifty miles from King’s Cross. A 
suitable site has been found close to the Ouse, 
which will supply all the water the station can 
need, and we understand that the promoters have 
reason for expecting that they may be able to 
make arrangements for the supply of coal from 
Nottinghamshire and Derbyshire collieries at as 
low a price as from 5s. to 7s. per ton. This low 
figure for fuel, which is rendered possible largely 
by the assistance of the railway company, 
which hopes to profit by manufactories collecting 
round the power station, is, no doubt, one of the 
factors which have influenced the promoters in 
seeking a position so remote from London ; but 
another and possibly more potent cause is that the 
rates for a generating station anywhere near or in 
the metropolis would be so exalted that the chance 
of making a profit on the ‘5d. rate at which it is 
proposed to sell current would be reduced to a mini- 
mum. As a set-off against the advantages gained 
by a station in the country have to be placed the 
cost of transmission of the power to London. The 
proposal is, we believe, that current should be 
conveyed by overhead conductors at a tension 
of from 20 to 30,000 volts, that the conductors 
should follow as far as possible the line of rail- 
way, and that where this is impossible, strips of 
land of one chain wide should be secured, over 
which they may be carried. The consent of the 
Board of Trade might conceivably be withheld from 
such a plan, but there is, we think, no sound 
reason that can be urged against it, and it is more 
than probable that the Board would sanction it. 
The current will be taken to Enfield by this means, 
and thence will be distributed in bulk to recognised 
undertakers, railway companies, and so on, but will 
not be sold retail under any circumstances. The 
capital which it is thought would be needed is two 
million pounds, and the proposal is to generate 
200,000,000 units per year. 

We have dwelt on this scheme because it has 
certain elements of success which appear to be 
lacking in others. The promoters of the Adminis- 
trative County of London scheme have not changed 
the position they held last year, when the termination 
of the session put an end to their Bill for the time 
being. What objections there were to it then still 
exist. The station would be in London, and would 
thereby, we consider, be seriously handicapped. It 
is proposed to sell current at -7 of a penny, whilst 
the “Additional” company believes that it would be 
able to supply at one halfpenny, and possibly at 
less. There is talk of one farthing being charged 
under certain circumstances. These figures, which 





are at present only on paper, yet leave a fair margin 
for contingencies before the 7d. rate is reached 
The London County Council Bill will not, we are 
persuaded, ever receive the sanction of Parliament 
whatever cause the Council may be able to show. 
It would be rejected on a question of principle if itg 
case were ever so strong otherwise. The “ Addi 
tional” scheme thus appears to have several points 
in its favour which others lack, and its progresg 
will be watched with interest. 


LIABILITY OF CONTRACTORS, 


A CASE recently heard in Dublin serves to illus. 
trate the importance of a contractor making q 
careful survey of the ground upon which he pro. 
poses to conduct his operations before he makes hig 
tender. lt appears that nothing short of fraud and 
misrepresentation on the part of those who employ 
him will operate to enable him to set his contract 
on one side and sue for the actual amount which he 
has been compelled to expend in carrying out the 
undertaking. The action was brought by Messrs, 
Pearson to recover the sum of £36,000 for damages 
in respect of an alleged fraudulent misrepresentation 
by the Dublin Corporation in connection with the 
contract for the main drainage of Dublin, which 
contract had been carried out by the plaintitis, 
Owing to a certain leakage having taken place 
during the course of the works, the plaintiffs were 
put to very considerable additional expense in carry- 
ing out their contract. The maps and plans on 
which the plaintiffs’ tender and contract were passed 
appear to have contained a misrepresentation in 
fact as to the condition of the then existing works. 
It was alleged that the Corporation were per- 
fectly aware of the true state of the case, or, 
at any rate, were recklessly ignorant of it, and 
undoubtedly the plaintiffs tendered on the basis of 
the state of affairs which had been disclosed to 
them. The Chief Baron, however, on the close of 
the plaintiffs’ case, came to the conclusion that, 
although all those facts may have been in existence, 
it was glear on the construction of the contract that 
the misrepresentation had not been made by the 
defendants with the intention that the plaintiffs 
should act upon it. He came to the conclusion 
that the specifications and other documents in the 
case contained ample notice to the plaintiffs that 
they sbould not be dependent on defendants’ maps 
and plans. Accordingly, the plaintiffs were non 
suited. We do not know what the actual terms of 
the contract were; in all probability they fo!- 
lowed the usual form, which frovides that 
the contractor must inform himself of the nature 
of the soil and all contingencies which should in 
any way influence his tender. It has been held in 
several cases that a provision of this kind operates 
to protect those who employ a contractor. In a 
case which was tried at the York Assizes some 
years ago a contractor was employed to carry out 
certain work on behalf of the Corporation of that 
city. Soon afcer he entered on the work he found 
that the nature of the soil was such as to necessi- 
tate enormously increased expenditure. It was 
held that he was bound to carry it out even if it 
meant his ruin. The case of Thorn v. Mayor, ic., 
of London is another example of the same principle. 
There a serious mistake was made in estimating 
the cost of making approaches to Blackfriars Bridge. 
The contractor was held liable to carry out his 
contract. We understand that the case of Pearson 
v. Dublin Corporation will be taken to the Court of 
Appeal. 


RETRIBUTIVE JUSTICE, 


WE not long since called attention to the fact 
that the Great Eastern Railway Company appeared 
to escape scot free from the attentions of the 
London County Council in the matter of smoke 
prevention. Immunity did not endure, however, 
and on Wednesday Mr. Cluer gave judgment at 
Worship-street police-court on one of several 
summonses obtained by the L.C.C. against the 
company. In this particular case it was asserted 
by the witness for the prosecution that he ‘“ saw 
dense black smoke rolling in volumes from the 
engine funnel ” near Bethnal Green Junction. The 
judgment was almost unique and quite surprising. 
The magistrate said he was satisfied the witness 
for the London County Council, viewing the 
passing of the trains trom a height, fancied he saw 
‘dense black smoke rolling in volumes over the 
top of the engine funnel,’ but was mistaken, There 
was the best evidence that the engine was properly 
constructed, was in good working order, and that 
there was no negligence on the part of the drivers 
in its use. The other question was as to the coal 
or ‘‘ other combustible material” used. It bad been 
said that the company gave up using Welsh, or 
smokeless, coal, because of its greater cost. He 
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thought it [was not for the magistrate to say that 
the railway should_use nothing but smokeless coal. 
They were bound to consume the smoke caused 
«gs far as possible.” He thought they had done 
that, and he dismissed the summons, allowing 
the company twenty-five guineas costs. So far 
so well. But the matter does not end here. 
There are other summonses against the company, 
a dozen or more, and Mr. Grain said that he was 
repared to fight thom all. After some discussion 
it was decided that the hearing of those should be 
postpoaed sine die. The case i3 not without its 
humorous side, retributive justice is often 
humorous, but the thoughtful ratepayer will 
not easily see the fun. It is to bs remembered 
that the £25 costs come out of his pocket. Possibly 
the London County Council may be taught a useful 
lesson; if so the money has been well spent. 
Encouraged by one success, however, no doubt 
other railway companies will take heart of grace, 
and knowing that so long as they do their best, 
they really break no law, they will turn and fight. 
If the County Council pursues its past policy, 
more of the ratepayers’ money will be wasted 
unless, indeed, the informer is made to pay the 
costs. In the matter of smoke prosecutions 
common sense is above all things wanted, and 
we congratulate Mr. Cluer on a decision which 
will probably have very far-reaching results, and 
may put a check on prosecutions which are, io 
a large proportion of cases, persecutions. 


TORPEDO SHELLS. 


Ir bas been a favourite belief with several 
American inventors that the side of a warship 
might be blown in by the detonation of a large body 
of high explosive in close proximity to it. The 
realisation of the idea is the torpedo shell—a shell 
of comparatively thin steel, carrying, in a 12in. gun, 
for example, about 2001b. of some highly explosive 
compound. The two projectiles constructed on 
these lines which have attracted most attention are 
the Gathmann and the Isham. The Gathmann was 
tried many months ago with disappointing results, 
and the Isham appears now to have followed suit. 
In order to test the theory under conditions as 
nearly identical with those of actual warfare as 
circumstances would permit, a large armour plate, 
lldin. thick, 7ft. 6in. high, and 16ft. wide, was 
mounted on a backing precisely similar to the 
framework of an American battleship, and it 
was further supported by a bank of sand %o 
hold is up to its work. The sbell was 12in. 
diameter, it carried nearly 183lb. of a mix- 
tare of 90 per cant. nitro-glycerine and 8 per 
c2at. gun-cottoa with a little camphor, and struck 
the plate with a velocity of 1400 foot-seconds. 
Tae explosion of the shell appears to have been 
p2rfzet, but the results weresmall. The target was 
displaced some inches to the rear, and a hole little 
more than 2ft. deep by 5ft. wide was blown in the 
sind at its base. The plate itself was slightly in- 
danted where the shell struck it, but the backing 
suffered hardly a‘ all. Means which had been 
provided for measuring the pressure at right angles 
to the face of the plate, that is, as it were, on the 
surface of the water, showed that it did not exceed 
by much two tons per square inch. On the whole, 
the experiment, which was carried out at Sandy 
Hook under the control of the United States 
officials, may be taken as proving that the torpedo 
shell does not realise the anticipations of its 
advocates, and we may rest assured that the 
shells with which our ships and forts are now pro- 
vided are still the most effective weapons for the 
de-trustion of the ships of any enemy. 








THE CARMANIA. 


Tae Cunard Steamship Company has made & new 
departure by fitting the Carmania with turbine engines 
of 20,000 horse-power. These are the most power- 
ful turbine engines ever constructed, and their per- 
formance will be watched with interest for some time 
to come. With a pardonable reticence, the builders 
of the engines—Messrs. John Brown and Co., Clyde- 
bank, at whose Sheffield works all the steel castings were 
inad2—withhold for the present all but general informa- 
ton, and with this our readers must rest for the moment 
content. 

In our issue for 8rd March we described this splendid 
aldition to the Cunard fleet, but it may be found con- 
venient to give dimensions over again :—Length over all, 
G78ft.; breadth moulded, 72ft.; depth to shelter deck, 
52ft.; draught of water, laden, 32ft.; displacement, 
29,800 tons ; gross tonnage, 20,000. The vessel is con- 
structed to enable her to carry about 12,000 tons dead 
weight at a draught of 82ft. The Caronia and the Car- 
mania are identical in every respect save the pro- 


pelling machinery. Indeed, the hull of the Carmania 
afS is modelled on the same lines as the Caronia, 
80 that, should the turbines fail of success, piston 
engines could be at once substituted. 


This is, perhaps, 


not quite fair to the turbines, the Carmania being pro- 
pelled by three screws, while the Caronia has two. Just 
now, however, we reserve comment and criticism, and 
content ourselves with a somewhat bald statement of 
facts. The Carmania was fully described in our issue of 
July 15th, 1904. 

A visit to the engine-room results at first in not a 
little mental confusion. Everything is very large, and 
there is a great deal of it. The steam turbine may be 
very simple, but its somewhat multitudinous adjuncts 
and auxiliaries are not. In order to get a practical 
system of propulsion suitable for Atlantic working, toy 
screws have been discarded, and the Carmania has three 
propellers of bronze, each about 14ft. in diameter, and 
three bladed. They make 180 revolutions per minute, 
sometimes a little more, sometimes a little less. ,This is the 
lowest speed by far ever tried by a turbine at sea, and 
to obtain the necessary angular velocity cf the turbine 
wheels, they are made large in proportion. There are 
three Parsons turbines. In the middle the high pressure, 
about 8ft. in diameter, three stages, and two low-pressure 
and astern combined turbines, one at each side, nearly 
14ft. in diameter and 36ft. long, aleo, we believe, in three 
stages. The length of the shortest blades is just under 
2in., that of the longest blades is 74in. The shafts are 
comparatively small, about l4in. in diameter, and we 
understand that the thrust-blocks are outside the engiue- 
room at the further end of the tunnel. We did not find 
the thrust blocks anywhere in the tunnel we traversed. 
No doubt most of the thrust is taken up in the turbine. 
The high-pressure turbine with its shaft lies lower in 
the ship than the other two. 

Asin the Caronia, there are thirteen boilers, eight of 
which are double-ended, with six furnaces each, 
and five single-ended boilers with three furnaces each. 
All the furnaces are of Jarge diameter, and Howden’s 
system is fitted throughout. The safety valves are 
loaded to 185 1b., and no difficulty was experienced in 
keeping them near blowing off. The steam is led 
into a long and large horizontal tube, fitted with wire 
gauze, to remove grit and dirt, and thence enters the 
first, central high-pressure turbine, at a pressure of about 
180]b. It goes into the low-pressure turbines at about 
one-half as much. The vacuum was, when we were 
in the engine room, 28in. Two ordinary cylindrical 
condensers stand in the wings. They have centrifugal 
circulating pumps of the usual kind. The condensers 
are fitted with double-cylinder “dry” air pumps to 
get the last fraction of vacuum. How air gets in it is 
not easy to say, because the shafts are fitted with steam 
lantern brasses, the pressure on which is 2 lb. over the 
atmosphere, so how air can be drawn in is a puzzle. 
Governors are fitted on a modification of the hit-and-miss 
type, but we understand that they are not wanted. No 
written description could give an idea of the enormous 
engine-room, with a forest of ladders and grated plat- 
forms. The temperature at the place where steam enters 
is tremendous; but on the whole it is a cool engine-room. 
The bare hand can be readily borne on the Russia iron 
casings of the low-pressure turbines, which indeed might be 
easily mistaken for large Scotch boilers, and down on the 
floor plates it is quite cool. 

On Tuesday a special train left the Central Station, 
Glasgow, at 8.30, carrying about two hundred guests, 
invited by the Clydebank Company to a trip on board the 
new boat. Arrived at Greenock, a tender took them on 
board the great liner, and at 9.30 she started for a run 
down the Clyde nearly to the open sea, returning sub- 
sequently to Greenock. The Clock light was passed 
about 1030 a.m.; Cumbrae about 11.10 a.m., and Ailsa 
Craig at 12.35. A speed was obtained during the run of 
19-3 knots, but these figures, it must be remembered, are 
not official. This is, we understand, a knot better than 
anything got out of the Caronia, but we do not pretend 
to vouch for the accuracy of the statement. We under- 
stand that on the mile she made a fraction over 20 knots, 
or a knot over her contract speed. Her ocean speed will 
be 18 knots. 

After a very charming run in delightful weather, the 
ship returned to Greenock to put about half her visitors 
ashore, and at a later hour she started for Liverpool, 
arriving off the bar about6 a.m. At 9.30 a.m. the Cunard 
Company's tender, Skirmisher, came alongside and took 
off visitors, who arrived at Prince’s Pier about 11.30 a.m. 
The Carmania was docked in the afternoon. : 

The machinery worked from first to last without th 

semblance of a hitch. Mechanically it is a perfect 
success. As to economy, it is, of course, quite out of 
the question to speak at present. The Carmania is not 
only a beautiful ship in all her fittings, but the most 
“comfortable ” ship, we should imagine, on the Atlantic. 
Vibration, in the ordinary sense of the word, there is 
none. There is far aft a violent purring thrill, due, 
we fancy, to the stern post in front of the central 
propeller. 
We cannot conclude without expressing our keen sense 
of the splendid hospitality shown by the Clydebank 
Company to its guests. On another occasion we shall 
have something further to say concerning the turbine as 
a propeller for Atlantic liners. 








RAILWAY RATES. 


THE engineering and other heavy trades of the kingdom 
would probably benefit considerably if effect could be given 
to the latest suggestions of the Birmingham Chamber of 
Commerce with regard to railway rates. The Railway Rates 
Committee of that Chamber have recommended that the 
railway companies should be pressed to inaugurate in 
Birmingham, as an experiment, a quarterly rates and classi- 
fication conference between the Chamber of Commerce and 
representatives of the companies. 

It remains to be seen whether the companies will agree to 
this step, but it is to be hoped they will, and also thata similar 
procedure will be adopted in other industrialcentres. In the 





was ascertained that scrap brass is placed in Class 2, the same 


as brass manufactured in rods and strips. Manufacturers 
urge that scrap brass should be reduced to Class C or 1, as 
the value is very much less than that of manufactured brass. 
As to carbons, during the last ten years the price has gone 
down by half, and the prices ruling now are 40 per cent. or 
50 per cent. lower than they were three years ago. The 
freight from Nuremberg to London wharf is 26s. per ton; 
from Birmingham to London it is 34s. 2d. Boilers, in the 
parliamentary classification, were placed in Class 2. Accord- 
ing to the present classification boilers not exceeding 30ft. 
are in Class 1, between 30ft. and 45ft. in Class 2, and 
above 45ft. in Class 3. It is complained that even the 
Class 1 rate is too heavy, as boilers are now made about three 
tim2s the weight they were three years ago, and it frequently 
happens that when a boiler is sent a long distance, the charge 
for carriage amounts to one quarter of the value. Further- 
more, it is stated that the prices of boilers have declined 
considerably. Upon the subject of tanks, it is stated that ore 
firm manufactures nearly 300 per annum, and if Class 2 
rates were persisted in, they would be forced to discontinue 
making them, as the price obtainable would not adit of a 
higher rate than Class C being paid.. It is almost too much 
to hope that the railways will effect all these ameliorations, 
but it is greatly to be hoped that they will at any rate agree 
to some of them, and if Birmingham’s example of inquiry 
and suggestions could be followed by Manchester, Leeds, 
Sheffield, Glasgow, and other large manufacturing centres, it 
might be possible ultimately to obtain some of the many 
much needed remedies for the present anomalous state of 
railway rates and charges. 








DOCKYARD NOTES. 


TxeE French programmes of new construction for next year 
and the present are as follows :— 





1905. 1906. 
Battleships a — a 3(18,000 tons) 
Armoured cruisers. . 2 (14,300 tons) .. — 
Destroyers.. .. 4 (431 tons) 10 (431 tons) 
‘Torpedo boats .. — 


£0 (100 tons) 
38 


Submarines 20 





Tue fcllowing ships should be completed in 1906 :— One 
battleship —Republique; two armoured cruisers—J. Ferry, 
Victor Hugo; seven destroyers—Stylet, Tromblou, Obusier, 
Mortier, Claymore, Carquois, Trident; twenty-four torpedo 
boats—Nos. 294-317; and fifteen submarines—Omega and 
Q 47-60. The Republique will have cost £1,462,000; the 
armoured cruisers about £1,200,000 each; the destroyers 
average £60,000 per boat; the torpedo boats, which are small, 
about £6500 each ; and the submarines nearly £70,000 per boat. 





THE new 18,000-ton battleships of the 1906-07 programme 
are likely to cost nearly £1,700,000 each. They will in 
general features probably resemble the Henri 1V. greatly 
enlarged—that ship being steadier in a seaway than any 
other French vessel. The armour will be of the same thick- 
ness as that of the Republique class, and the Republique’s 
arrangement of artillery is to be followed. The armament is 
four 12in, and twelve 9°4, the 12in. being coupled in the 
usual fore-and-aft turrets, the 9:4’s paired and replacing the 
paired 6-4’s of the Republique. In comparison with the 
Dreadnought the new French ships are inferior, the more so 
as they are unlikely to be completed much before 1911, 
whereas the Dreadnought should be in commission in 1907 ; 
but they are superior to the Lord Nelson to a slight extent, 
having an extra intermediate gun on each broadside; 12- 
pounders, or some corresponding piece, will be adopted as 
the anti-torpedo-boat gun. The destroyers and submarines 
of the new programme will follow existing models. 





EIGHTEEN submarines of the Aigrette type have been 
ordered in France. 





Tue new Russian cruiser Rurik will be 490ft. long between 
perpendiculars and 75ft. broad. Her displacement is 15,000 
tons. Vickers, Sons and Maxim are building her. 





A VALUABLE invention for improving prize firing is said to 
have been discovered in the Atlantic Fleet. It consists in 
using an extra large target, so as to secure as hits what would 
otherwise be misses. The regulation target is 88ft. by 243ft.; 
the new ‘‘ many hit ’’ type is 90ft. long by 30ft. high. The 
extra height is what catches the misses. However, it may be 
pointed out that 30ft. is the average height of a battleship 
when due allowance is made for her 75ft. beam. Upto 244ft. 
will hii the side, the next 5ft. over will fall on the deck, with 
presumably very: unpleasant results. But it is obvious that 
hits in the water-line section are considerably more valuable. 
This section may be reckoned as the lowest 4ft. Striking 
it is, of course, pure chance. 





THE 12in. hits secured by the Atlantic Fleet were :— 


Hindustan ce ee ee) os ee ©6118 out of 25 rounds 
ae: soe 
Commonwealth .. ... «1 cc « 9 »» W 455 
Dominion ee S % ee 


It is interesting to note thai the ships which fired fastest got 
the best number of hits—roughly 52 per cent. 





Hits secured by the Mediterranean Fleet were—with 
12in.:—Bulwark, 0; Prince cf Wales, 4; Formidable, 2; 
Irresistible, 3. The Bulwark is familiarly known in the 
Mediterranean as the ‘‘ Rooshian.”’ 








EpinspurGH Untversity.—The new laboratory buildings of the 
engineering department of Edinburgh University are now practi- 
cally in full use, and it is a matter for congratulation to the 
citizens and University authorities alike that in equipment the 
premises are so well supplied as to enable the very best work to 
be turned out. The site is that of the old Edinbargh High 
School, and the old building itself is once more brought into use. 
Plenty of room is left on the ground bought by the University for 
necessary extensions, for the authorities some time ago purchased 
from the Corporation the old school and grounds, the eastern 
boundary being the 1513 Flodden Wall, and the southern line the 
north side of Drummond-street. The exterior of the old High 
School has been left untouched, and is in full view from the end 
of Infirmary-street. It forms the head of a T-shaped block of 
buildings now devoted to engineering. The equipment comprises 
a large testing laboratory, a hydraulic laboratory, a workshop, a 
small lecture room, a lecture theatre, a drawing-office, and a large 








course of a special inquiry, instituted by the committee, if 


apparatus room. 
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WEDNESBURY ELECTRICITY UNDER- 
TAKING. 


Tur Wednesbury Corporation obtained a Provisional Order 
in 1899, an agreement having been previously entered into 
with the Midland Electric Power Company. 


company’s application for a Provisional Order to supply 
within the borough, on the understanding that in the event 


of the Corporation also applying subsequently for a Pro- | 
visional Order the company would not offer opposition, the | 


objects of the power company being rather to supply in bulk 
to large consumers, such as mines, extensive engineering and 
other works, than to distribute electricity in detail to private 
consumers. The arrangement now is that the Corporation 
supplies electricity in detail to all consumers in Wednesbury, 
the company supplying the Corporation only in bulk. 

The electricity is generated on the two-phase system at a 
pressure of 7000 volts at the power company's station at 
Ocker Hill. It is then transmitted to the company’s sub- 
station in Wednesbury, where it is transformed down to a 
pressure of 2700 volts and again to 200 volts. The supply is 
delivered at the company’s sub-station to the Corporation’s 


‘* receiving mains’’ on the two-phase system at a pressure of | 
8 Pp: 


200 volts. The sub-station contains transforming plant to 
convert from two-phase to continuous-current. After con- 
version, continuous current is supplied by feeding mains laid 
from the sub-station to five feeding points, which supply the 
distributing network of mains laid in 
about 34 miles of the principal streets, 
which are in the form of a triangle 
in the centre of the borough, and 
from each corner radiate the main 
roads. Thus the Corporation’s mains 
are complete in themselves, and are 
so arranged that at any future date 
they may be supplied from separate 
works, should that become advisable, 
whereas the two-phase supply would 
not be economical from a separate 
plant, owing to the nature of the 
borough and the demand in Wednes- 
bury. It may here be mentioned 
that both the two-phase and con- 
tinuous current systems of distribu- 
tion were very carefully considered, 
and, after taking all circumstances 
into consideration, the latter was 
decided upon, notwithstanding the 
additional expenditure necessitated 
by the transforming plant, so that 
full advantage could be taken of the 
maximum demand system of charges 
—for the supply in bulk—and also 
to give the most convenient form of 
supply to the consumers. 
A portion of the Corporation’s land 
has been utilised as the site of the 
sub-station. The buildings consist 
of the following:—Generator room 
and switch gallery, accumulator 
room, workshop, office, test room, 
and stores. The three last-named 
are connected to the main building 
by a corridor. The buildings are 
arranged so that they may be easily 
extended; in the case of the office, 
&e., building provision has been 
made so that another floor can be 
added at any time with little or no 
alteration. The contractor for the 
main and office, &c., buildings was 
Mr. F. J. Smith, of Wednesbury. 
The transforming plant includes 
two motor generators, manufactured 
by the Phenix Dynamo Manu- 
facturing Company, Limited, of 
Bradford. These each consist of a 
two-phase induction motor direct 
coupled to a continuous - current 
generator, capable of delivering a 
current of 300 ampéres at a pressure 
of 250 volts. There are two special 
pillars which contain the starting 
gear; these pillars are fixed adjoining 
themachines. The battery of accumu- 
lators consists cf 117 cells, each 
capable of delivering 325 ampéres for 
three hours. The containing cases 
are constructed entirely of lead, the 
crate being in the form of an antimony | section frame 
burnt together and lined with 61b. sheet lead at sides and 
10 1b. lead at bottom, and supported on a slate base. Each 
cell has 27 plates, the positive plates being of the Planté type 
and the negative of the pasted type. The cells have been 
supplied and erected on heavy pitch pine stands by the 
British Accumulator Company, Limited, of Westminster. 
There is a charge and discharge booster of the Highfield 
type, manufactured by the British Westinghouse Company, 
Limited. The booster dynamo is capable of a maximum 
back boost of 75 volts during charging of the battery, and is 
capable of keeping the pressure practically constant on charge 
or discharge automatically within a limit of 30 volts difference 
of battery and line voltage, under all conditions of load—up 
to 325 ampéres—and battery voltage. The exciter is direct 
coupled to the booster, and the machine may be driven by 
either a continuous-current motor of 30 horse-power or a 
two-phase motor of similar size. The continuous-current 
motor is connected to the booster through a clutch, and the 
two-phase motor is similarly connected to the continuous- 
current machine. These clutches enable the following 
arrangements to be used :—(1) Two-phase motor driving con- 
tinuous-current machine as a dynamo, booster disconnected ; 
(2) two-phase machine driving booster through continuous- 
current shaft, the latter idle; (8) the same as (2), but 
continuous-current machine being run as a generator as well; 
and (4) continuous-current machine only driving booster. 
In addition a portable ‘‘ milking ’’ booster has been provided, 
consisting of a 200-volt two-phase motor coupled direct to a 
shunt dynamo capable of delivering 150 ampéres at 6 volts. 
This plant is mounted on a truck for convenience in moving 
about the accumulator room to enable one or two cells to be 
charged as required. 
The switchboard, which consists almost entirely of metal 
and marble, is arranged in a ‘‘bay’’ form; the central 
portion being reserved for the two-phase feeder gear, and the 


In accordance | 


with this agreement, the Corporation did not oppose the | ( 
| and the main continuous-current meter. 


| is arranged to control the following :—Duplicate two-phase 


| if the maximum load on the Corporation’s sub-station is, say, 


continuous-current main ammeter, voltmeter and timepiece. 


On the left side of the bay the continuous-current feeder | 
panels are fixed, and on the right the machine panels. The 


| switch gallery is raised about 1ft. from the floor level, and 
| contains also the starting pillar of the booster. 


Behind the 
switchboard ample space has been allowed, which forms 
practically a separate small room, and contains, in addition 
to the switchboard connections, the main two-phase meters 
The switchboard | 


‘receiving’? mains, three motors—two main and one | 
booster—a spare panel being allowed for an additional | 
machine, five continuous-current feeding cables, and two | 
spare feeder panels, two main dynamos and two boosters on | 
the continuous-current side, one spare panel being allowed | 
for each. 

A system of subways leads frcm the switchboard to the 
machines, battery, &c., and to the street, for conveying the 
connecting cables. The switchboard was manufactured and 
erected by Mr. W. Sanders, of Wednesbury, the instruments 
being of the permanent magnet edgewise and sector types, 
and mostly by Nalder Brothers and Thompson. The mains 
consist of two-phase twin concentric ‘3, ‘3 and ‘45 square 
inch lead-covered ‘‘ receiving ’’ cables—connecting the Cor- 
poration’s sub-station with the Power Company’s sub-station 
—concentric lead-covered continuous-current feeding cables, | 
and single lead-covered cables for distributing mains. The 
distribution is carried out on the two-wire system, 
the pressure of supply being 23) volts, All cables are 
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laid on the solid system, being supported on wooden 
bridges in wooden troughs, filled in solid with bitumen, 
and protected by hard-burnt tiles. Generally, where there 
are tramway lines, and in important streets, the distributing 
mains are laid on both sides of the roadway under the foot- 
paths, but in the less important streets on one side of the | 
road only. The cables were manufactured and laid by | 
Messrs. W. T. Glover and Co., Limited, and are of their | 
diatrine-paper insulated type. The contract for meters, 
&c., was divided, the electrolytic and motor meters, 
maximum demand indicators, as well as the house-service 
fuses and fuse boards, having been supplied by the Reason 
Manufacturing Company, Limited, and the prepayment 
meters by the British Thomson-Houston Company. 

The charges for the supply are as follows :—Lighting, 6d. 
and 2d. per unit on the maximum demand—one hour— 
system ; power, 3d. and 14d. per unit, or a flat rate of 14d. 
per unit in the day time, and 3d. during lighting hours. An 
important point in connection with a distribution undertak- 
ing such as this is that there is no risk of excessive cost of 
production in the early years. The charge for electric power 
in bulk to the Corporation is 3d. for the first hour of 
maximum demand for each day, and ‘825d. per unit for all 
further supply. The losses as regards inefficiency of trans- 
formation and losses in mains appear principally in units at 
the lower charge, and the losses in the accumulators are 
entirely low rate units. The supply of electricity to each 
individual consumer is on the maximum demand system, yet 
owing to the diversity of the time of the maximum load, the 
total maximum load of the Corporation is less than the sum 
of each individual consumers’ maximum demand during each 
quarter. Further, as the accumulators reduce the Corpora- 
tion’s maximum demand on the Power Company, the load is 
more even, or, in other words, under the system of working, 





150 kilowatts, the demand’by the Corporation on the company 
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need only be 75 kilowatts, so agin there is a large transfer of 
units from the 3d. to the *825d. rate, and the units lost jn 
the battery are entirely at the low rate as before mentioned 
Further, in an undertaking of this nature, the increase in the 
Corporation’s capital charges as the load increases will not be 
heavy. 

A few figures as to the results of eighteen months’ working 
may be of interest. The consumers number about ninety 
and the connections have reached the equivalent of 5259” 


| 8 candle-power lamps, including 28 horse-power in motors ; 


also 596 lamps of 8 candle-power equivalent. have been applied 
for in addition, buthave not so far been connected. Various 
extensfons of the mains have been carried out by the staff to 
cope with the demand which has arisen. A noticeable point 
has, we are informed, been the even pressure which has been 
maintained, rendering the use of Nernst lamps very satisfac- 
tory. It would not otherwise have been possible to compete 
successfully with incandescent gas lighting in the borough, 
The technical negotiations with the Power Company were 
carried out by Mr. F. J. Warden-Stevens, A.M.1.M.E,, 
A.M.I.E.E., of Westminster, who has acted as consulting 
engineer to the Corporation, and under his supervision the 
undertaking has been completed and operated. Mr. W, 
Fennell acted as assistant to the consulting engineer, and 
Mr. T. H. M. Swinburne as clerk of works. The undertaking 
has been carried on for eighteen months under the instruc. 
tions of the consulting engineer, and the position of resident 
engineer is held by Mr. W. Fennell. It is to be noted that 
electricity has been introduced into the following public 
buildings :—Town hall, municipal 
offices, art gallery, public library, 
and public baths, the arrangements 
having been planned and the work 
supervised by the consulting 

engineer, 


MR. ROBERT WHITEHEAD, 


In our last issue, in announcing 
the death of Mr. Robert Whitehead, 
we gave a brief sketch of his life, 
but we were unable to procure a 
portrait of him in time to reproduce 
in that issue. This we are able to do 
to-day. It may be interesting to 
recall that Mr. Whitehead was born 
on January 3rd, 1823, and that in 
1868 he made the first successful 
self-propelled torpedo. He died on 
Tuesday, the 14th inst., in his 
eighty-third year. 


TESTS OF A DRIVING 
WHEEL LATHE. 


A HEAVY driving wheel lathe built 
to take wheels up to Hg diameter 
was tested recently by the New York 
Central Railroad, but as it stood on 
the shop floor instead of being secured 
to a regular foundation, it could not 
be worked to its full capacity A 
pair of badly worn wheels, 4ft. Jin. 
diameter, were turned in 69 minutes, 
or 59 minutes actual turning, six 
minutes being consumed in putting 
them in the machine, and four 
minutes in taking them out. The 
work was commenced with a feed 
of j in., a cut gin. deep, and a cut- 
ting speed of 74ft. per minute, the 
tools being of a brand of high-speed 
or high duty steel. After running 
l1jin. over the treads of the tires the 
speed was increased to Illft. per 
minute, and the feed to fin. When 
the treads had been faced to a width 
of 3in., the tools gave out, the speed 
having been increased to 14ft. per 
minute. Another well known brand 
of high-speed steel was then used, 
the first tool giving out in three 
minutes, the second in seven minutes, 
and the third in three minutes. At 
this time the tools were cutting the 
extremely hard surface near the 
flanges. The metal removed was 

180 Ib., and the power required was from 6 to 26 horse- 
power. The machine is very short and heavy, and is 
driven by a 30 horse-power variable-speed motor, with 
a range of four to one. For traversing the head there 
is a small electric motor on a bracket attached to the 
tail stock, and geared directly to the traversing screw. 
The face plates can be driven together or independently. 
The twenty speeds of the face plates are in correct geometri- 


| cal ratio for tire diameters, giving cutting speeds of 5ft. 6in. 


per minute on a 74ft. diameter to 34ft. per minute on a 4ft. 
diameter. The remaining ten speeds are in correct geometri- 
cal ratio for journals, giving 32ft. per minute cutting speed 
on 5in, journals to 6ft. per minute on 10in. journals. The 
lathe is fitted with quartering attachments for boring the 
crank pin holes of wheels when mounted on their axles, 
Some of the dimensions of this machine are as follows: 


Swing Tee ae ee ee Pe ee ift. Tin. 

Face plates, diameter... .. .. .. «+ ef «+ ft. Gin. 

Face plates, maximum distance apart . oft. 

Speeds for tires, feet per minute .. .. 0-277ft. to 2-63ft. 
Speeds for journals, feet per minute 
Feeds, minimum and maximum 
Main spindles, diameter .. .. 
Main driving shaft, diameter .. 
Cone pulley, diameter.. és 
Belt, width .. .. «. 

Floor space covered 

Weight . =e 


. 4-58ft. to 54fc. 
0-025in. to Jin. 
llin. and 13in, 


. Gin. 
18in. to 36in. 


7in. 
204ft. by 24ft. 
40 tons 








Macuings have been provided by the Swiss railways 
for the use of booking clerks, who are directed to take a 
measurement of the height of children travelling over their roads. 
This is rendered necessary by the regulation that all children 
over 3ft. tall will be required to pay full fare. Ten years of age 
is the Swiss limit for half fare, but tall children of tourists, it 
is declared, never appear to be over ten years of age, so the new 
expedient was suggested, 
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IRON - NICKEL - MANGANESE -CARBON 
ALLOYS. 


Tux seventh report to the Alloys Research Committee on the 
properties of a series of iron-nickel-manganese-carbon alloys, 
by Dr. H. C. H. Carpenter, Mr. R. A. Hadfield, and Mr. 
Percy Longmuir, which formed the subject of discussion at 
the Institution of Mechanical Engineers on Friday last, 
eccupies 103 pages of text, and is illustrated by 71 figures. 
It is admirable both in substance and form, but would take 
far too much space to reproduce in full. We therefore offer 
an abstract of such parts as lend themselves to that treat- 
ment, and refer the reader who desires greater detail to the 
report itself. The actual words of the report are used almost 
entirely in this abstract. 

(1) The Prussian Society for the Encourgement of Industry,* 
as far back as 1892, inaugurated a series of investigations on 
nickel iron alloys, In the course of a decade six reports were 
issued, of which practically only the last overlaps, and then 
only in a few places, the ground covered in the present 
research. These reports deal only with the mechanical and 
working properties of the alloys. (2) In 1903, M. Guillet { 
published the results of experiments, in which the mechani- 
cal and working properties were correlated to the structures, 
with three series of nickel steels, in each of which the nickel 
varied from 2 to 30 per cent., and the carbon was 0°12, 0°22. 
and 0°82 per cent. on an average per series. These series, 
although low in manganese, are in other respects comparable 
with the authors’ series and offer points both of comparison 
and contrast. 

The resources of the National Physical Laboratory have 
enabled the authors to investigate an unusually wide range 
of the properties of their alloys, which may be grouped under 
(a) mechanical; (6) physical—including metallographical ; 
and (c) chemical heads; and with respect more particularly 
to physical qualities it has been possible to compare and con- 
trast results with those obtained, notably by M. Osmond and 
M. Guillaume in the same field. 

The literature of the so-called ‘‘Theory of the Nickel 
Steels,’’ which is almost exclusively a product of modern 
French thought, and which at the present time endeavours 





Properties of the Series of Alloys. 





{ 
visible flaw. These tests are shown diagrammatically by | 


Fig. 1. 

The average dimensions of the tensile test-pieces employed 
were gin, in diameter by 2in. parallel. Maximum stress 
increases fairly gradually up to D, and at the same time 
ductility does not seriously decrease. For some reason not 
yet apparent the ductility of B is less than that of C. The 
abrupt change between D and E noted in the bending is 


Fia. 1.—Bending Tests. 
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further emphasised in the tensile tests, and it will be noted 
that an increase in nickel of 07 per cent. raises the maxi- 
mum stress some 12°23 tons per square inch, at the same 
time decreasing the elongation by 18 per cent. Ductility 
has disappeared entirely in F, which gives the maximum 
tensile strength of the series. K, 19-91 per cent. nickel, is 


Condition of Material. 


shown ; this increment of only 0-7 per cent. results in the 
steel fracturing with comparative ease. The minimum is 
found with F, a result which coincides with that of the 
same steel under tension. The behaviour of H is note- 
worthy, a steel which in the preliminary bending tests 
fractured on reaching an angle of 10deg. Under shock this 
steel absorbs 436 inch-pounds, and bends to an angle of 74 deg. 
without developing any apparent flaw. The expenditure of 
an equal amount of work in the case of A and K shows the 
higher ductility of the latter, even when that work is applied 
as shock. 

By taking the bending angle in conjunction with the energy 
absorbed, a very fair idea of the properties of the steels 
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Fic. 3.— Yield Points. 





$ 





Pi 


H 
at ~"t. Lay, 


F 
i | ett 
ee | | wed NS. 
| 
| 
| 





Tons per square inch 
ae a be 
‘i 
=] 


























"10 74 
Nickel per cent 


under impact is obtained. These two sets of observations 
are plotted on Fig. 7, where it will be noted that the 
series of steels follow generally the order observed in the 
earlier tests. 
= Under hardness tests the first four alloys give nearly thesame 
values. At5 per cent. nickel a marked increase in hardness is 
seen. The hardness reaches a maximum value at about 
8 percent. nickel, the values over the range 6°5 to 12 per 
cent. being, however, very similar. At 16 per cent. a very 
marked drop occurs, and at 20 per cent. the softest alloy of 
the series is seen. 

General summary of the mechanical tests.—Dealing with 


Forged and Cooled from 800 deg. Cent, (1472 deg. Fak.) 



































Analyses. Tensile tests. Torsion tests. ‘ean Shock tests. _____ Hardness tests. 

N fei eas Berdi eee a art eg | pression | Modulus | Indentations in reg ball 

oe ecding . : at 100 tons of : repein. | test Hard- 

alloy. N ; test. Yield Maximum iene Reduction | Twisting | es per elasticity. ae Energy Bending ; | ness No. 
= G Mn. point. stress, re ofarea. | moment. | 4+ fract sq. in. Peesticteres absorbed. angle. | Load in | Load in \(Normalised 
= niarquncas | tons 1-5. | tons 2-5. | specimens.) 
Per cer t. Per cent. | Per cent. “Bent to Tons per sq. in.|Tons per sq. in.) Percent. | Per cent. in. Ib. Deg. Per cent. /Ib. persq. in. in. inch Ib. Deg. a | 

—_ 0-47 | 0-95 180 U. dt-00" 4-19" 25-0 1-73 4277 36-98 32,100,000 13-23 451 18-0 7-2 15-0 | 292 
K 1-20 0-48 | 0-75 180 U. 23-93 40-93 21-0 42-80 5077 405 36-21 30,700,000 13-05 428 17-0 6-4 4-55 | 7 
Cc 2-15 0-47 | 0-86 180° U. 28-67 41-52 24-5 51-83 5609 6z1 37-54 30,500,000 13-67 454 16-5 7-0 19-5 | 212 
4-25 0-40 | 0-82 180° U. 29-16 47-86 20-0 33-06 5071 468 31-13 29,900 000 13-92 460 15-5 6-0 12-3 | 217 
E 4-95 0-42 | 1-08 30° B. 33-95 60-09 2-0 3-71 6429 177 6-64 29,500,000 13-67 217 Broken O 4-2 8-7 32 
F 6-42 0-52 | 0-92 10° B. None detected 110-57 Nil Nil 7497 42-6 5-7 28,000,000 18-67 105 Broken O 2-5 5-5 582 
G 7-95 0-48 | 0-79 5° B. | None detected 77-38 Nil Nil 7938 20-1 3-57 27,300,000 14-15 230 Broken O 2-5 5-7 578 
H 12-22 0-4) | 0-85 10° BR. 84-56 80-24 1-0 1-63 8621 81-5 7-52 27,500,000 14-17 436 7-5 3-2 6-2 555 
J 15-98 0-45 0-83 60° R. 28-5: 80-24 5-5 7-33 7329 118-5 9-31 27,400,000 13-33 482 14-5 5-0 10-3 293 
K 19-91 0-41 0-96 180° U 15-33 43-92 55-0 63-11 5662 | 660 . 29-94 29,600,000 13-77 452 28-0 16 40 131 
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to account for the properties of these steels on the basis of 
allotropic modifications both of iron and nickel, hardly comes 
in the same category as the work described by the authors. 
Nevertheless, they venture to think that their experimental 
results, more especially in the physical section of the report, 
may have interesting theoretical consequences. 

The series of nickel-manganese-carbon-iron alloys, A-K, 
whose properties have formed the subject of investigation of 
this research, has been prepared with Swedish charcoal iron 
of special purity. This was melted along with the necessary 
ingredients, nickel and Swedish white iron. By these means 
approximately uniform percentages of carbon and manganese 
were obtained, the nickel varying from nil to 20 per cent. as 
aimed at, as shown by Table I. 

TABLE I. 
Percentayes. 





Nickel 

alloy. Nickel Carbon, Mangancee. 
Mis ade? ONG 0-47 .. 0-95 
Bric cc as Fe 0-48 0-79 
Oo. se ies 2-15 0-44 0-83 
Rs ion Acs eae 0-40 0-82 
| Te 4-05 0-42 1-03 
yy 6-42 0-52 0-92 
iT OO 0-43 0-75 
H.. « %. 2-8 0-41 0-85 
Viscee ‘co 368 0-45 0-83 
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Of these the last six sample bars had to undergo heat treat- 
ment before they could be machined to form test pieces. 

In order to obtain strictly comparative conditions, all the 
tests have been conducted on ‘‘material’’ that has been 
heated to 800 deg. Cent., which safely clears the critical 
ranges, and this temperature was therefore selected as most 
suitable for normalising a series of steels of very dissimilar 
critical ranges. 


MECHANICAL TESTS OF FORGED STEELS. 

The bars employed for bending tests were din. in diameter. 
by Sin. in length. About one-third of the bar fitted into a 
:';in. hole drilled in a solid anvil, and the free end was turned 
over by blows from a ‘‘striking’’ hammer. The first four 
members of the series all bent parallel, and in doing so 
developed no apparent flaws. The fifth steel marks a pro- 
nounced change, and breaks at the comparatively small 
angle of 30 deg. Yet, the content of nickel in E. is only 
0-7 per cent. greater than in D, a steel which bent parallel 
without sign of flaw. There is a difference of 0°21 per 
cent. in the content of manganese, and a very slight one of 
0°02 per cent. in carbon. Such differences, however, can 
hardly affect the issue, and the change in properties must be 
due to nickel. Further increments of nickel decrease the 
bending angle until a minimum is reached at a content of 
7°95 per cent, Still further increments of nickel mark the 
gradual return of ductility, as shown by angles 10 deg., 
60 deg., and 180 deg. for steels containing respectively 12°22, 
15°98, and 19-91 per cent. of nickel. The last steel, contain- 
ing nearly 20 per cent. nickel, not only bent parallel, but 
was afterwards closed up, a procedure which developed no 
1903 ene des Sonderausschusses ftir Eisen-Nickel-Legicrungen (1892- | 
uy de la Société d’Encouragement pour |’Industrie Nationale, 











In column 5, U. signifies unbroken ; B. broken 


characterised by the lowest yield point, the highest elongation 
and reduction of area of the series. This steel, remarkable 
in many respects, derives its chief interest here from the fact 
that an ultimate stress of 43°9 tons per square inch is 
associated with an elongation of 55 per cent. on 2in, The 
foregoing tensile results are plotted on three separate curves 
—see Figs. 2, 3, and 4. The yield. points noted in tension 
are plotted on Fig. 3. The maximum stress curve plotted 
on Fig. 4 specially emphasises steel F; and at the same time 
shows the influence of an ascending cnntent of nickel. 
Finally, both tensile and bending tests show that the series 
of steels may be roughly divided into two groups, one includ- 
ing ductile and the other brittle steels. Up to 4} per cent. 
nickel ductility is fairly high; 4°95 per cent. nickel marks 
an accession of brittleness, whilst 15:98 per cent. nickel 


Fic, 2.—Tensile Tests. 
Elongation, Reduction of Area, and Twisting Angle. 
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denotes the return of ductility. This return is complete at 
19°91 per cent. nickel. 

Compression tests were made on cylinders 0°35in. in 
diameter by 0:56in. high, these dimensions being selected 
in order to attain a maximum load equal to 100 tons per 
square inch. The compressibility of the series decreases 
with an increase of nickel until a minimum is reached at 
G, 7°95 per cent. nickel. The compression curve—Fig. 5— 
has a strong resemblance to preceding curves representing 
different aspects of ductility. It will, however, be noted 
that, in the return of the curve, the right-hand branch 
does not attain its initial height. 

Under shock tests only three of the steels fractured, the 
remaining specimens bending to a greater or less extent. 
Generally speaking, the differences. between the first four 
steels—those that did not break—are not great; they were 
all bent, and shock developed no visible. flaw in any one. 


| When, however, the nickel content is raised from 4°25 to 


4°95 per cent., then decisive brittleness under shock is 


this series of tests of the different mechanical properties, it 
will be seen that they all give the same kind of result. 
With the introduction and increase of nickel content up to 
4 per cent. the change in the properties is gradual; the 
material, when under elastic stress, yields more to the 
stress; at the same time, after the apparent yield point is 
passed, the maximum stress increases. Although the change 
of properties is gradual, there is in nearly every case a more 
or less pronounced kick in the curves between 0 and 4 per 
cent. nickel. At some point between the percentages of 
4°25 and 4°95 nickel, there is a very sudden change in 
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Fic. 4.—Mazimum Stresses and Twisting Moments. 
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nearly all the properties, evidenced by a rapid increase of 
maximum stress, which reaches the highest value at 6-42 
per cent nickel, a fall of ductility, and an increase of brittle- 
ness, as shown by the bending, tension, torsion, and shock 
tests. Thus, as far as industrial products are concerned, a 
danger limit for nickel content is found at 4} per cent., 
when carbon and manganese are present to the extent of 
0°44 per cent. and 0°88 per cent. respectively. 

After this sudden break in the curve, the various properties 
alter more slowly again until a percentage somewhere in the 
neighbourhood of 16 is reached, i.e., the brittle zone extends 
from about 5 to 16 per cent. From this point on the 
change is more rapid, and in the reverse direction to the 
original rapid change. Fig. 1 is thus roughly typical of any 
of the curves. 


MECHANICAL PROPERTIES OF THE CAST MATERIAL, 


These results follow generally the same order as those of 
the forged material, maximum tensile strength, however, 
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being represented at a content of 7°95 per cent. nickel. 
Singularly enough this maximum is associated with an 
elongation of 4} per cent., and the three steels, which in the 
forged condition are distinctly brittle, show in the cast 
normalised state elongations of 6:2 per cent., 4°5 per cent., 
and 6°2 per cent. These results are remarkable and unusual, 
but some analogy exists. Thus alloy H; 9°51 per cent. 
nickel, in the forged annealed condition fractures at an angle 
of 5 deg.; the same steel in the cast_annealed state bends to 
an angle of 8 deg. Somewhat similar results were found in 
the case of I, and it will be noted that, in bending, this steel 
in the unforged condition reaches an angle of 9 deg., whilst 
in the forged state fracture occurs at an angle of 3 deg. The 
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compression results of I are also of interest, the cast 
unannealed alloy shortening some 5 per cent., whilst the 
forged unannealed shortens only 1 per cent. at 100 tons per 
square inch. 


PHYSICAL, CHEMICAL, AND METALLOGRAPHICAL 
PROPERTIES. 

The results of the electric resistivity tests are plotted in 
Fig. 7, the co-ordinates being resistivity and percentage 
nickel. The resistivity rises with ascending nickel, the values 
for alloys A-D, H, J, and K lying practically on a smooth 
curve. Alloys E, F, and G give values above the smooth 
curves. These values have been doubly checked. The sudden 
change at E is coincident with a structural change in the 
series, and constitutes additional evidence of the sharp break 
in the continuity of the properties of the series which is 
manifested in the great majority of tests made. 

Amongst the most interesting of the tests were those for 
corrosion, which were carried out on pieces of the jin. 
diameter forged bars in two ways. 


(a) Immersion in well-aérated fresh water | at ordinary 
(b) Immersion in 50 per cent. sulphuric acid ; temperatures. 


The tests under (a) were carried out to get some idea of the 
extent of fresh water corrosion under ‘‘ natural ’’ conditions ; 
those under (b) to enable a comparison to be made with the 
behaviour of low carbon nickel iron alloys. 

Fresh-water corrosion tests.—The specimens weighed about 
70-80 grammes each. They were suspended by string in 
separate glass pots filled with water. The latter was 
renovated each day, and the film of brown hydrate gently 
ee off. The pots stood beside an open window, night 
an i 

a of test, 32 days. 

At the completion of the test, the brown scale was removed 
as far as possible by careful rubbing with fine emery. paper. 
The bars were heated for 14 hours at 110 deg. Cent. to 120 deg. 
Cent.—230 deg. Fah. to 248 deg. Fah.—allowed to cool in a 


Fic.6.—Jmpact Tests. 
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desiccator, and weighed. The losses in weight ranged from 
0:07 to 0°1 of a gramme. The percentage losses ranged 
from 0°15 to 0°09 per cént. The differences fovnd are very 
slight, but they tend to show that from 12 per cent. nickel 
upwards the tendency to corrode under these conditions 
diminishes. 

Sea-water corrosion tests.—These were carried out under 
conditiohs similar to those described for the fresh-water 
corrosion tests. The duration of the test was thirty-three 
days, and the sea water was changed.once a week. The losses 
in weight varied from 0-11 to 0°22 of a gramme. The per- 
centage losses are about twice as great as in the case of the 
fresh-water tests, and they agree with the latter in indicat- 
ing that up to 12 per cent. nickel no marked difference of 
behaviour is exhibited by the alloys, and that with higher 


percentages of nickel the tendency to corrode is less marked. 

Acid corrosion tests. —The bars used in the previous experi- 
ments were afterwards immersed, each in a separate trough, 
and supported at two points on thin glass rods, to enable the 
liquid to circulate round the bar, in acid—at the ordinary 
temperatures—made by mixing equal volumes of distilled 
water and concentrated sulphuric acid. More than sufficient 
acid was present to dissolve the whole of each bar. A 
vigorous action soon set in with the early members of the 
series, the gas evolution being less marked among the later 
members. As time went on, bars A-H gradually became 
coated with a deposit of white salt. This was probably a 
mixture of anhydrous sulphates, insoluble in sulphuric acid. 
After a fortnight the powders were broken off, and the liquids 
well stirred. After seventeen days the reaction had practi- 
cally ceased among the early members. The bars were then 
taken out, washed, dried at 120 deg. Cent. (248 deg. Fah.), 
cooled in a desiccator, and weighed. The losses in weight 
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ranged from about 0°21 to 0°88 grammes. The percentage 
losses vary between 1°10 (B) and °28 (J and K). 

Except for a rather high corrosion figure for B, the values 
decrease fairly uniformly with ascending nickel. The irregu- 
larity at B will have been noticed in various mechanical and 
physical tests. The differences in the structural characters of 
the alloys render these differences of behaviour towards attacks 
by acids quite intelligible. In the solution in acids of the 
pearlitic alloys with duplex structure, differences of potential 
are probably set up, which doubtless facilitate the attack. 
In the polyhedral alloys, on the other hand, where the struc- 
ture appears to be homogeneous, such differences of potential 
cannot occur, and solution will be more difficult. The results 
are plotted in Fig. 8. 

The remainder of the paper is devoted to an exhaustive 
inquiry into the critical ranges on cooling and heating, and 
the metallography of the alloys. It defies abstraction, and 
is too long to reproduce in full. An important conclusion, 
which refers, we understand, specifically to K, but has 
doubtless a general application, is as follows :— 

Summarising the results, it is seen that the structures 
induced by (a) forging, (6) bending, and (c) compressing, 
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Corrosion Tests. 
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which deformed the bars, however, without fracturing them, 
can be removed, and the original types reverted to, by a 
short heat treatment at 800 deg. to 900 deg. Cent. (1472 deg. 
to 1652 deg. Fah.); while the structural results produced 
by stresses, which caused fracture, are not so easy to 
remove. However, in the case of the forged tensile and 
torsion sections, there was an appreciable reversion in parts 
towards the original polyhedral structure. It seems probable, 
therefore, that a prolonged heat treatment, at a temperature 
of about 900 deg. Cent. (1652 deg. Fah.), would cause a 
complete restoration in every case. 

The authors’ results are thus not in agreement with those 
obtained by M. Guillet, who affirms that ‘‘a steel which 
has once been changed from the polyhedric to the martensitic 
condition, by whatever method, cannot be regenerated either 
by annealing or quenching.’’ 








FORTHCOMING MEETINGS. 
No, III.* 

Tue Bristol Association of Engineers has arranged four 
meetings for the session 1905-06. The first of these will be 
held to-morrow, when the president of the Association will 
address the members, The subject chosen is ‘‘ Engineering 
Societies and Engineering Standards.’’ On December 16th 
Mr. E. S. Sinnott, M. Inst, C.E., will read a paper on 
‘‘Engineering as applied to Military Purposes.’’ Mr, T. 
Morgans, M. Inst.C.E., on February 3rd of next year, will 
discuss ‘‘ Rope versus Belt Driving.’’ The last meeting will 
be of considerable local interest, for Mr. J. W. Kitchin, 
Assoc. M, Inst. C.E., will submit a paper on the ‘‘ Bridges of 
Bristol.” 

The Cleveland Institution of Engineers has already com- 








* No. II, appeared November 17th, 


menced its ordinary meetings, the first having been held on 
November 11th, when the president—Mr. Worth—gave an 
address, The next meeting will not be held until December 
1lth. Including this meeting there will be five more meet. 
ings, which are to be held on the following dates :—Decem. 
ber 11th, January 15th, February 12th, March 12th, ang 
April 9th. Four papers have already been promised, but we 
are unable to give the order in which they will bs taken 
in all probability they will be read as follows :—‘* The Design 
and Safety of Machinery,’’ by Mr. Edwa:d Crowe, of Middles- 
brough. Then a paper on ‘‘Non-conducting Work, with 
special reference to Boiler and Pipe Covering,’’ by Mr. Ashby 
W. Warner, A.I. Mech. E., of Norton. The next paper, by 
Mr. R. M. Nielson, A.M.I. Mech. E., cf Manchester, on 
‘Turbines,’ ought to prove attractive. The last paper will 
be on ‘‘ Forging Presses,’’ by Mr. A. J. Capron, M I. Mech. K., 
of Sheffield. 

The arrangements of the Enginee ing and Scientific 
Association of Ireland appear to be cnly completed up to 
Christmas. There are only three more papers to be read 
before then, The next will be taken on Monday, November 
27th, when Mr. R. D. Timmins, A.M.1.E.E., will read a 
paper—which will be illustrated with lantern slides—on the 
‘* Construction of the Manchester Ship Canal.”” A paper on 
a subject of considerable importance to the engineer wil! be 
read by Mr. A. P, Rynd, barrister-at-law, on Monday, 
December 11th, entitled ‘‘ The Law of Contracts.’’ The last 
meeting of the year, Saturday, December 16th, will be 
devoted to a social evening. 

The meetings of the Manchester Student’s Section of the 
Institution of Electrical Engineers will be held in the 
Municipal School of Technology, Sackville-street, Manchester, 
at 7.30. Eleven meetings have been arranged, and, judging 
by the subjects chosen by the authors, the session promises 
to be most successful. To-night Mr. James Swinburne, 
M.1.E.E., will deliver an address. On December 8th Mr, 
W.H. Parr will read a paper on the “ Electrification of 
Existing Steam Railways.’’ Mr. J.C. Ward will discuss the 
‘* Electrical Equipment of Automobiles ’’ on December 22nd. 
The meetings will be continued on January 12th, when Mr. 
W. T. Massey will describe the ‘‘ Manufacture of Electric 
Cables.’’ The next meeting will be on January 26th, when 
Mr. F. Shaw will read a paper cn ‘‘Electric Lamps.” 
There will only be one paper submitted during February, and 
that will be on the 9th, when Mr. H. A, Carney will descrike 
some ‘‘ Electrical Instruments.’’ The annual dinner will be 
held on the 23rd of February. On March 9th there will be a 
joint paper on ‘‘ Modern Primary Batteries,’’ the authors being 
Messrs. E. Miiller and J. Davies. ‘* Lubrication and Lubri- 
cants’’ is the subject of Mr, R. C. C, Yates’ paper, to be given 
on March 23rd. On the same date Mr. W. Browning will 
read some ‘‘ Notes on Electrical Conductivity.’’ The last 
meeting of the session will be held on April 6th, when Mr. 
L. L. Sands will describe ‘‘ The Selenium Photometer.”’ 
Numerous visits to local works have also been arranged for 
the benefit of the members. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of or 
correspondents. ) 


THE BOARD OF TRADE RETURNS, 


Sir,—In your interesting and valuable article on the eubject of 
excess of imports over exports, you cite Italy as an example of a 
country receiving large amounts of money from outside—by the 
expenditure of foreign tourists and others—without ‘‘gocds” 
being exported in exchange. A still more forcible example of this 
item in the want of balance under discussion would be the County 
of London. If London did not import more ‘‘ goods,” in the shape 
of food, fuel, dress, &c., furniture, and building materials, than it 
exports, how could its inhabitants live for a single day’ The 
example is instructive, because it is not complicated by import or 
export duties, and also because in this case the excess is so 
enormous that the cost of freightage from the place of manufacture 
to the place of consumption, important though it may be, is quite 
obviously too small to have any practical bearing on the reasonable 
explanation of the excess, Italy and Switzerland provide food and 
pleasure to the foreign tourists in exchange for the money they 
bring into the country; they export no goods in exchange for 
this money; on the contrary, ey buy with it a considerable 
quantity of goods imported from abroad. In London a consider- 
able proportion of the excess of goods imports is due to the supply 
of food and dress, and the pleasures of theatres, concerts, &c., and 
sight-seeing and the general pleasures of ‘‘ society,” paid for with 
money earned outside London by people who reside here without 
doing productive work or on visit to the capital ; but a far larger 
proportion is paid for by mee and clerical work, which is 
productive of real value, but not of goods in material form. India 
is a lamentable example of the reverse process. Her Anglo- 
Indian population remit “‘ home ” yearly £30,000,000 excess income 
earned by the official and business classes. Opinions differ as 
to whether India receives inside her borders full real value 
for what she pays to the Anglo-Indian officials and merchants ; 
but the fact remains that there is no importation of material 
goods into India to balance this home remittance of £30,000,000 
perannum. Itis the formally admitted money equivalent of the 
excess of the value of these professional and mercantile services 
over what the payees spend. in the country. 

Again, an important proportion of the income of London comes 
from interest and dividends on money owned in London, but 
invested outside Londen. This pays for a large part of the goods 
imported into London, but no goods are exported in return. 
Although bullion is usually included in the sums of the imports 
and exports into and out from a country, the actual shifting of . 
bullion is only a very trifling fraction of the total value exchanged. 

In the absence of Government bounties based on money value 
and not on quantity, there seems no reason to suspect exaggera- 
tion of the declared export values, except in the small proportion 
of cases in which foolish or criminal over-insurance is practised. 
In exporting to a protectionist country, however, the declared 
export values must have a direet or indirect influence upon the 
declared values at the ports of the importing country upon which 
the import duties have to be paid, and this must keep down, in 
some degree, the declared export below the real export values. 
Exaggeration of this tendency is checked by the necessity of 
insurance, and in bulk it could hardly effect a very heavy per- 
centage difference, Also, the same influences must tend to lower 
the declared values at the ports of importation into a protectionist 
country, or any country—that is, every country—where import 
duties are charged. 

Surely these tendencies and consideration of the examples above 
cited show that large excesses of import over export values are 
created mainly by services rendered inside each country ; that is, 
by new value created by work done inside each country, and only 
in minor degree by import duties, shipping freights, and insurance. 
This work done, creating new value, may be done to some smal} 
extent by foreigners temporarily resident in the country where it 
is created, but in the main it must be done by the people of that 
country itself. Why does a Russian or a German buy £1000 





worth of British tools and machinery? Surely, because he makes 
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use of it to create new values a great deal more than, probably, 
many hundred times £1000. The new values are the product 
of labour and material and many other things besides the 
machinery employed in the manufacture; but the part of them 
to be fairly credited to the machinery is a very great deal more 
than the purchase price of the machinery, otherwise it would 
never be bought. The profits out of the labour of each country, 
after all costs are paid, form a yearly surplus which is partly spent 
in various forms of pleasure, and partly invested in extensior.s of 
productive industry. Each of these ways of employing the surplus 
can find its field either inside or outside the country. Some of 
the Kaglish surplus is spent in holiday making in Switzerland and 
{taly, and more of it in vacious pleasures indulged in in England 
itself, Another portion is spent in setting up in England new 
industrial plant made in Enogland; another part in importing 
American and German machinery for new installations in 
Eagland ; another part in buying land and various other 
kinds of property abroad. So it is with every other country. 
The greater part of its annual profit or surplus is spent and 
invested at home; but always a very considerable part of it is 
spent and invested abroad. There is no reason why, taking all the 
countries of the world in all possible pairs, each country in each 
pair should not show an excess of imports over exports. For any 
one country this excess is only part of the annual profit of its 
labour, the excess of the new values created over the costs of 
creating them; it is the part spent or invested abroad. It is 
really a relatively small proportion of the whole; the bulk is 
spent or invested at home. Therefore the part sent abroad is 
capable of great variation following change of the comparative 
conditions of life and industrial activity at home and abroad, 
or following mere speculation in such change, or even mere 
taste and fashion. Ropert H, Smirx. 
November 20th, 


SUCTION GAS PLANTS, 


Sin,—In your notice of the report on the tests made on behalf 
of the Highland Society, you remark that in the Dowson producer 
‘‘the poke holes are so placed that it is practically impossible to 
stir the fuel in the lower t of the fire.” Yon also remark that 
‘‘q hollow space was probably left in the fire, the arch of which 
conld not be broken down,” and that this made ‘‘ the quantity of 
coal which it was necessary to add at the end of the runs, and 
hence the quantity apparently consumed less than it should have 
been.” 

Permit us to say that the above statements are incorrect, and, as 
they may lead to a wrong conclusion about the plant in question, 
we trust you will allow us to state the following facts :— 

(1) The 20 brake horse-power producer had a doorway 12in. by 
4in., and the smaller producer a doorway of 9in. by 4in., the bottom 
of both the doorways being flush with the fire-grates. Each door 
was clamped to its frame by wing nuts, and was easily removable if 
required, Each door was also provided with a secondary door or 
poking hole 4in, by 2in., and through this hole it was easy to 
‘stir the fuel in the lower part of the fire” while the engine was 
working. If it was desired to rake out clinker, &c., during the 
run this could be done by removing the larger door. 

(2) In the side of the fuel container, near the top of the pro- 
ducer, there was a poking hole, and a special bar for poking down 
the fuel vertically or diagonally. 

(3) Neither thedoor nearthe grate nor the poking hole in this door 
were used during the run; but at the end of the run the testing 
engineer had the door removed, and raked out the clinker and 
ash. He also himself poked the fire downwards—through the 
poking hole near the top of the producer—before adding new 
fuel to bring it up to the starting level. Our long experience 
with small anthracite is that it is practically impossible to burn 
hollow, or to form an arch such as you suggest. But even if the 
fire had bsen hollow when the plant was working, it could not 
have been after the testing engineer had poked it downwards. 

The testing engineer specially stated that the plant should be 
worked in our usual way, and our usual practice of not poking 
the fire during a short run was adbered to strictly. 

(4) We venture tosuggest thatin future competitions, strict account 
should not only be taken of the consumption of fuel. but of the 
number of times the fire is poked and fed, and of the time spent 
in this or any other way in connection with the working of the 
plant. 

For [He Dow30n Economic Gas AND PowEeR Company, LIMITED, 
. B. Mercer, Secretary. 
Victoria-street, Westminster, November 20th. 


{(«) Whether it is practically impossible or not to stir the lower 
part of the fire in the Dowson producer is not of so much im- 
portance as the fact that the fire was not stirred, whilst others 
were. We called attention to the fact with the main object 
of commending a correction which Professor Stanfield had deemed 
it just to make. (b) That the fuel was not of the best, and that 
arching did occur is, we believe, an acknowledegd fact. (c) We 
agree entirely with Mr. Mercer, that a note of the amount of 
attention required by plants in competition should be made, but, 
clearly, if that is done, the capacity of the plants must also be 
taken into account, or each akan weeks enter a producer of very 
large capacity, so that it might ran with a minimum of stoking 
and attention, The Dowson plant gave excellent results, and, as 
the reporters themselves have said, ‘‘ the efficiency of the plant 
is inno way detracted from” by the necessary emendation of the 
figures. —Ep, THE E | 





AUTOMATIC COUPLER, 


I have noticed recently there have been some more auto- 
matic coupling trials, 

What are the essentials of a perfect coupler’ Out of the 
thousand odd English patents for couplers hardly any of them 
approach the ideal ; it seems extraordinary that so simple a device 
as a perfect coupler should need so much finding. But to answer 
the above question. In order that a coupler should be satisfactory 
in every way, the main features are:—It must be simple and 
cheap, couple and uncouple under any conditions, and. there should 
not be practically any slack ; also the following should couple up 
automatically at the same time, namely, the safety chains, brake 
pip2s, heating pipes, and all communications between the cars. 

As a railway engineer and experimenter on tbis question for 
many years, there is one thing I am quite certain about, viz., that 
no automatic coupling can give satisfaction unless it fits both 
laterally and vertically when coupled up—that is, the coupling 
itself should make a solid joint, all the play being taken by the 
universal movement of the stem of the coupler. There should also 
not be more than an iin, slack longitudinally when new. The 
result of this is that the same spot on each coupler comes opposite 
and against the same spot, and remains there without moving 
while coupled, no matter how the cars may be shunted about ; 
consequently the making of an air or steam-tight joint, &c., in 
addition to the coupling is rendered a simple matter. 

November 20th. A. VERDON Rog, 


SIR 





COST OF MECHANISM. 


_ Sin, —The question raised in yours of the 20th ult., of the con- 
sideration of cheapness of design, is of the utmost importance, and 
it seems to me often not to get the consideration it deserves. 
There is a craze just now far discussing endlessly the matter of 
workshop management and plant, &c., to reduce cost, but very 
little is said as to the designing of things so as to have little work to 
do to them, 

Now, it seems to me that the latter is the rightend to start. If 
parts are deliberately designed so as to have twice as much work 
&s necessary to do to them, it is not much use discussing methods 





of works management which will possibly save a small percentage. 

Where designs are really got out by the principals of a firm, costs 
are, no doubt, very carefully considered. In a large firm, how- 
ever, they often do not get outall the details, and these are in the 
hands of more or less subordinate draughtsmen. 

Now, does not the education of these lie almost entirely in the 
province of the technical journal? It seems to me that by far the 
greater part of the education of any young draughtsman or 
enzineer lies in reading day by day the technical journals. They 
publish from time to time designs of actual machines, and also 
articles of various sorts criticising various matters. Ifa great part 
of this dealt with details, as affecting the cost of manufacture of 
various machines as influenced by design, this would be instilled 
into the young engineer. Generalities are of little use in this 
matter; what we want is accarate detail. No doubt it is not 
possible for any one technical journal to go into the details of con- 
struction of all kinds of machinery, but there are many that are in 
such common use, and made on such a large scale, that it should 
be quite worth while. 

In particular, it is very important that this should be gone into 
with regard to the smaller classes of engineering. Now that it is 
the custom to make small work, such as small steam, oil, and gas 
engines, motors, cycles, &c, &c., in large quantities, it is of the 
utmost importance that these should be at least as carefully 
designed as the large pieces of engineering. It is quite as big a 
job to make a thousand engines of 20 horse-power each as one of 
20,000 horse-power, and if they are to pay, the design should be 
just as carefully got out. F, STRICKLAND, 

Twickenham, November 21st. 





MULTI-CYLINDER PETROL ENGINES. 


Sir,—I saw in your last issue an article entitled ‘‘ The Balanc- 
ing of Multi-cylinder Petrol Engines,” and, with your permission, 
should like to make some remarks on that subject. 

The writer of the article specially recommends an arrangement 
of cranks for a four-cylinder motor, which he illustrates in Fig. 4 
on page 481. This arrangement, however, which I believe is 
absolutely novel in practice, has one great disadvantage, namely, 
it introduces a very unequal turning effort in the crank shaft, 
which would necessitate a much heavier fly-wheel. Now, is not 
the writer exaggerating the effect of lack of balance in four- 
cylinder motors, and was not the failure of the boats at Monaco 
instanced by him much more due to the thumping of the waves on 
the light bulls driven over the water at high-speed—the sea on that 
occasion was somewhat rough—and not so much to engine vibra- 
tion’ I enclose a diagram illustrating the unequal turning effort 
of the engine shown in Fig. 4 compared with an ordinary four- 
cylinder one. 

The five-cylinder motor suggested seems hardly so good as an 
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ordinary four-cylinder, and its turning effort would be exactly the 
same as a six-cylinder one, with one cylinder missing fire. 

I never knew before that the reason for advancing the spark 
when you want to run the engine fast is to cushion the reciprocat- 
ing parts. If this is so, 1 would ask what happens at the end of 
the exhaust stroke, when cushioning is impossible. 

The writer states that ‘‘the multiplication of the cylinders consti- 
tuting the motor engine has none of the disadvantages that exist in 
the same practice with the steam engine.” Now, I very much ques- 
tion theaccuracy of this statement, as a few large cylinders are much 
more efficient than a greater number of small ones. Unfortunately, 
we labour under the at present impracticability of large cylinders, 
owing to the difficulty of construction, and therefore cannot 
follow steam practice in this respect. 

In conclusion, I must say I think each motor has its place. For 
barges, &c., a single or double-cylinder slow-running heavily-built 
motor is most efficient ; for pleasure cruisers of moderate size an 
ordinary four-cylinder is a good job ; but in larger boats of high 
power and great speed a six-cylinder one becomes desirable. I 
think the reasons makers try more than six cylinders are, first, that 
they put in two standard-pattern four-cylinder engines coupled ; 
or secondly, that they are forced to do so to get a desired power, 
as otherwise they would pass the limit of cylinder size they have 
experience of, or believe to be practicable. 

November 18th. A. J. ROWLEDGE. 


STRENGTH OF BOLTED JOINTS. 

Sir,—May I be allowed to submit an answer to the question 
from Wandsworth, October 31st, appearing in your last issue? 
The joint sketched is of the worst possible design ; its resistance 
ought to be at least equal to the solid tie bar’s resistance; it is 
instead only about one-fifth of it. 

The joint is submitted to a shearing stress either on the bolt or 
on the eyes in the top joint. If the stress is not able to break it, 
it will at least pull the joint crooked, , 

Assuming a tensile strength of 60,000 lb. per square inch = 
42 kilos, per square mm., the breaking stress in the solid tie bar 
will be equal to :— 


T) =" » x 42 = 638 x 42 = 26,800 kilos., 
or about 60,000 Ib. 
The breaking shearing stress on the bolt’s stem will be :— 


Sbagx ™® x 42=3 x 198 x 42 = 5500 kilos., 


or about 12,250 Ib. 

The shearing stress on the eyes cannot be calculated, as we have 
no information on the thickness of the flattened edge of the bar, 
neither of the distance of the hole from the end of tha bar. 

As to the safe load, we can admit a safety coefficient of }, so 
that 

: 9 
Safe load = 8? = 12501 — 3060 Ib, 


you may assume 3000 lb, at the utmost, while, with a well- 
designed joint with a proper double eye—in which the pull on the 
bolt cannot become excentric—you may, with a fin. bolt, obtain, 
with an adequate thickness of the centre piece, a resistance equal 
to that of the solid tie bar. 

Torino, November 12th. OpvERAIO MEvCANICO. 


THE NATIONAL PHYSICAL LABORATORY. 


Sir,—The very timely article which appeared in your issue of the 
10th inst. dealing with commercial testing by the National Physical 
Laboratory calls the attention of engineers to a very important 
matter. 

Not only is there the question raised by you that the work for 
which this institution was founded is being neglected to carry on 
routine commercial testing, but this bids fair, if not promptly 
stopped, seriously to encroach on the work of various engineers 
whose income depends upon testing of materials, and who have 
invested large sums in installations to carry on this class of work. 





Personally, I am neither directly nor indirectly in any way con- 
nected with any testing laboratory, but as a business man | most 
strongly protest against Government funds being used to enable a 
public institution to compete in this unnecessary way with private 
testing establishments, whose work is admit in every way to 
meet all commercial requirements. Unless such tactics are not 
immediately discontinued, I hope that all in any way connected 
with engineering will do their utmost to prevent further Govern 
ment support, and that the technical societies will withdraw their 
grants, 


Leeds, November 21st. MANUFACTURER. 





Sir,—Your very able and temperate article on the ‘' National 
Physical Laboratory” in your issue of the 10th, might have been 
worded more emphatically, and yet have remained strictly true. 
This institution was organised, on defined bases, to carry out pre- 
scribed work. Besides the routine of Kew Observatory, it was to 
be devoted to standardisation and research work. On these grounds 
it was endowed with a governmental position, and received national 
and private financial aid to carry out its foundation scheme. No 
one could have assumed as credible that its governing staff, backed 
by national and private funds granted for other purposes, would 
immediately propose to go into business in competition with firms 
and individuals, to carry out commercial testing, which requires 
practical experience, which it is not known that thestaff possesses. 

Farther, at the outset it was taken for granted, it is believed— 
the private assistance was given on this basis—that all the results 
of the work carried out in the Laboratory should be published. 
This means that a// the resuits, not selected samples. But, surely, 
those individuals who may be attracted by the printed circulars, and 
the low charges a subsidised institution may profitably offer, will 
not desire that the results of investigations carried out on their 
par and paid for by them, shall be advertised to the whole 
world. 

It is to be hoped that you will continue to urge on the ruling 
authcrities that they insist on the staff confining their operations 
to the important national duties which they are paid to perform, 
and not wander afield to compete for fees which, by the organisa- 
tion of the Laboratory, they are forbidden to receive, and which, 
for lack of practical experience, they would not be able to earn, 
were it not that they have financial and other backing granted 
for utterly different objects. NEMO. 

London, November 20th. 


Sir,—The article in your issue of the 10th inst. concerning the 
National Physical Laboratory voices a widespread feeling that 
exists among professional men. If the Laboratory confined itself 
to research work and standardisaticn, no one would complain ; but 
there is surely just cause for indignation when a State-aided insti- 
tution enters the field of cc i , to the detriment of 
private practitioners. 

In the first place, the National Physical Laboratory exceeds its 
duty under the report of the Treasury Committee, 1898, in under- 
taking routine work, and in doing so neglects its. proper function 
of research work. . 

Secondly, under the auspices of distinguished names and the 
protection of the term “national,” the Laboratory is cutting at 
the root of individual enterprise by undertaking ordinary physical 
tests and chemical analyses at fees lower than are possible in a 
private laboratory. 

Thirdly, the Laboratory is advertising—a thing no professional 
man is allowed to do—and is practically touting for business by 
means of a “‘test pamphlet,” in which a scale of fees is given. 
What is the use of professional institutions for the purpose of 
raising the status of professional men and prescribing codes of 
professionai conduct if a national institution sets such an example 
by defying the recognised practices of the professions ! 

Thanking you for drawing attention to this important question, 

November 2st. 
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W. J. Dippin, F.I1.C., F.C.8., &c., 
Vice-President, Society of Public Analysts ; formerly 
Chief of the Chemical Department of the 
London County Council. 





TRIAL AND ERROR AMONGST THE SUBMARINE FLEET. 
Sir,—The latest accident to submarines illustrates a remarkably 
out-of-date method of handling explosive liquids, such as gasoline. 
Having been instrumental in inventing and getting adopted the 
resent system known as the Terry-Flannery system of ventilating 
bulk-oil steamers—which is adopted almost universally in all bulk- 
oil boats, and was first fitted by us in the s.s. Murex in 1892, since 
which date oil-boat premiums fell from 14 per cent. to less than 
2 per cent.—I may be permitted to suggest that a safer way than 
handling barrels, either wood or steel, of gasoline or petrol, and 
rolling them over open hatches on planks, would be to have a 
small hand spirit pump, such as those used for handling brandy 
from distillers’ wagons to public-houses. From this pump asuction 
pipe would descend into the barrel, to be emptied on board the 
lighters or tenders, whilst the delivery pipe would naturally lead 
into the tank it was desired to fill. No splashing need occur, very 
little vapour would be given off, and no danger of heavy casks 
falling would arise. 
I was amazed to find so obvious an arrangement was not in use, 
STerHen H. Terry, 
Westminster, S.W., November 17th. 








INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW SECTION.— 
The first meeting of the session of this body was held on the 14th 
inst., in the hall of the Royal Philosophical Society, Bath-street, 
Glasgow.. Mr. John M. M. Munro, the chairman, presided, and in 
the course of his inaugural address discussed the subject of muni- 
cipal trading in relation to electricity in civic service. Taking 
Glasgow as typical of the progressive British towns, he described 
the place that electricity had taken in the service of the city, 
pointing out that it was used first for fire-alarm work in 1877. 
There were now in Glasgow 239 public and fifty private street 
alarm boxes, besides thirty-four May-Oatway installations. During 
the last ten years about 5000 fire calls were received, of which less 
than 1 per cent. were imputed to faults in the apparatus. Speaking 
of electric clocks for the city, he said that of late new proposals 
had been under consideration and trial. One of the best of these 
—Professor Becker’s second-by-second escapement drive—had 
given promising results. The Normal Ziet clocks, popular in 
Germany, had been well spoken of. Doubtless, it would be 
possible soon to furnish what was much needed—a large number of 
public and private clocks of trustworthy time-keeping quality. On 
the subject of telephones he mentioned the early exchanges that 
were established in the city, and which became nuclei of what was 
now the great local undertaking of the National Telephone 
Company. After describing the origin and giving details regard- 
ing the two great electrical undertakings of the Corporation—the 
electricity supply and the tramways—he remarked that many 
problems of electric traction still called for solution. It was im- 
possible yet in Glasgow to recover much of the energy spent in 
stopping a car to help in starting it. Mechanical appliances had 
been devised for this, but good electrical ones were now on the 
market. Larger cars were advocated ; trailers would be more 
economical, perhaps, but they occupied room. The rapid growth 
of demand portended congestion of street traffic. Underground 
or overhead routes must come. Perhaps it would pay the city to 
buy-and electrify the existing Circular Subway, to begin with. 
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THE LANDING STAGE AT LOME. 
(By a Correspondent.) 


But a few degrees north of the equator, on the coast of the 
Gulf of Guinea running from west to east, there lies the Togo 
district, the smallest of all Germany’s African colonies. The 
south-west wind, which blows continually over the whole of the 
West Coast of Africa, gives rise to a very strong swell, so that 
the whole of the coast—extending from Cape Palmas to Lagos 
—is exposed throughout the year to a very heavy surf which 
dashes far upon the shore. The formation of the coast itself 
is very monotonous ; there are very few promontories running 
out into the sea, whilst there are very few arms of the sea ex- 
tendinginland. The coast does not afford the slightest shelter, 
and vessels touching at the colony of Togo had till recently to 


which are inclined at an angle of 3:5 to 1 in relation to the 
horizon, whilst their central lines all intersect each other at 
a point. Generally, screw piles are used for this kind of 
work, but, as they would have proved both difficult and com- 
plicated for use in this place, they were abandoned in favour 
of the ram pile. 


The piles consist of welded steel tubes with an inner dia- | 


meter of 250 mm. (93fin.), and a thickness of 12 mm. ({$in.). 
These pipes are protected from rust by a second pipe of 
475 mm. (18}}in.) inner diameter and 6mm. (fin.) in thick- 
ness. The annular space left between the two pipes is filled 
with concrete, so that the pile proper is protected with 
concrete right down to below the sea bottom. The outer pipe 
or jacket is provided with a conical cast iron shoe, made in 
two parts, the two being joined together by means of rivets, 7, ”. 
This jacket was, in the first place, rammed to a depth of about 
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anchor some way off the shore and await the arrival of smal) 
boats to take off and transport passengers and merchandise 
to land; this was not only expensive, but on several occasions 
some of these small boats capsized and were lost with all 
hands. It was, therefore, with no small amount of pleasure 
that the persons interested learnt, in the course of the year 
1900, that the German Government had decided to construct 
a landing stage as soon as possible. 

Several large firms were invited to tender for the work, 
which was finally secured by the company entitled the 
Vereinigte Maschinenfabrik Augsburg und Maschinenbau 
A.G. Nurnberg, of Gustavsburg. The work was pushed 
forward with as much speed as possible, and at the end of 
March, 1902, building operations were commenced. These, 
however, had soon to be interrupted. Attempts made to 
drive piles close to the shore ended in causing the upper 
edges or border of the coast line to crumble away; it was 
found to be quite impossible to drive the piles to the 
required depth, as the bottom, which consisted of very com- 





HEADPIECE OF PILES 


pacs sand, was unusually hard to penetrate. Endeavours 
were then made to reduce the depth required for the piles, 
by making ditches or trenches in the bottom. During the 
progress of this work, however, it was observed that the sandy 
coast was in continual movement. This phenomenon gave 
rise to the fear that, in the event of a continuation of adverse 
circumstances, the shore might be still further washed away, 
and thus jeonardise the safety of the landing stage. It was 
therefore decided to surround the landing stage with a wall 
made of grooved and tongued piling. It was subsequently 
noticed that there was a steady change going on in the 
hillocks and other elevations on the coast, and a breakwater 
had consequently to be built in order to break the force of 
the waves running up on to the shore. Under these circum- 
stances it took about one year to get the first two lower piles 
down. The work after that began to take a more regular 
course, and on an average one opening per month was com- 
pleted. 

The durability and steadiness of the structure was mainly 
due to the nature of the piles. Following the hints given 
by the Foreign-office, they were placed obliquely to each 
other, so that they might be more capable of withstanding 
horizontal forces than would be the case if they were placed 
vertically. Each support consists of a group of three piles, 








< Stones 


CONSTRUCTION OF THE LANDING STAGE AT LOME 


2m. (6ft. 6Zin.), and then the pile proper was introduced. 
The shoe of the pile took up a position in the conical point of 
the jacket, p, p, and as soon as the pile-driver made its first blow 
upon the supporting pillar, the rivets, r, 7, connecting the two 
halves of the cone were sheared off, and the conical point, 
accompanied by the supporting pillar, penetrated still further 
into the ground. The base of the cone remained attached to 
the jacket, and inside this there was a rubber liner surround- 
ing the pile, preventing sand and water from penetrating 
between the jacket and the pile. When the three piles—the 
pipes forming a supporting pillar—had been driven down to 
the requisite depth, they were joined together at the top by 
means of a head-piece, consisting of a horizontal plate, to 
which angle-pieces were attached. These angle-pieces 
penetrated into the pile to the depth of about 1 m. (3ft. 3gin.). 


STEEL PILE AND JACKET 


The interior of the pile, and also the space left. between the 
angle-pieces and the tube, were filled up with concrete. Any 
force transmitted through the top plate to the angles is 
transmitted by the-latter to the concrete, and so on to 
the pile, and thence to the ground. Furthermore, the 
annular space between the jacket and the pile is also 
concreted, and the head-piece and the upper ends of the pipe 
are provided with a concrete -envelope, so that the whole of 
the supporting ironwork is surrounded with.concrete. Only 
the outer pipe or jacket is subjected to the direct contact 
| with the sea water, and, as it has played its parts when the 
concrete placed inside it has hardened, its subsequent 
destruction by rust has practically no effect upon the 
strength and durability of the whole structure. oom 
The pillars, in conjunction with hinged yokes, form the 
support for the superstructure, The yokes rest upon the 
| supports and are arranged in such a manner that the longi- 
| tudinal stresses exe upon the structure by variations in 
| temperature and by the braking of the trucks, &c., running 


| 
| along the upper part, are not transmitted to the piles, 
| Supports are placed at 8 m. (26ft. 3in.) centre to centre apart 
| and are connected at the top by means of a cross beam, upon 
| which rest the main girders. The extreme seaward portion 
| of the landing stage is 10 m. wide, the shore portion bein 
| 6 m. wide. s 
The main girders are of the plate type, these being, so it 
| is said, more proof against rust—which 1s so prevalent in the 
| tropics—than those of the lattice or framed type. They arg 
| erected on the cantilever system. The corbel and suspended 
| girders, which succeed each other alternately, are connected 
| at the point of juncture by flat joints. All longitudinal stresses 
| occurring in the bridges are transferred by these to the lang 
abutments of thebridge. The main girders here rest direct] 
upon the piles, and are fastened down with grappling irons 
made fast on the shore, The most advantageous spacing apart 
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for the supports was found to be 24 m. (78ft. 8{in.) and 28 m, 

(91ft. 10gin.) alternately. The total length of the bridge 

from the land abutment up to its extreme seaward end 
‘ amounts to 304 m. (997ft. 4fin.). 

At the head of the bridge the boats coming from the 
steamers are unloaded, and then take in cargo for return to 
the vessels. The platform is provided with three tracks for 
the accommodation of trucks. The width of the head of the 
bridge between the walls of the main girders is 10 m. 
(32ft. 9}4in.), the length being 52 m. (170ft. 7jin.). The 
portion which is 6 m. wide is provided with two sets of lines, 
and from these, when they reach the shore, branches run to 
the different factories. 

For the service of the bridge thereare two travelling cranes, 
each of five tons bearing capacity, and alsoa hand crane with 
a capacity of one ton. The et ae span the whole 
of the 10m. (82ft. 9}iin.), whilst the hand crane is disposed 
laterally beyond the main girder. At the point where the 
narrow part broadens out a staircase is provided, which can 
be adjusted according to the varying level of the water ; it is 
generally used for the transhipment of passengers. 

The erection of the entire bridge, including both the 
driving of the piles, the insertion of the hinged yokes, and 
the erection of the superstructure, was effected without the 
aid of any firm scaffolding. The only aids employed were an 
auxilary staging, an iron bridge, 52 m. (170ft. 7jin.) in length 
—which rested upon each span as it was completed, and 
which could be projected forward for a length equal to the 
width of one span. The whole of the staging was moved 
seawards as the construction of the jetty proceeded. It was 
carried upon rollers which were for the time being mounted 
upon the hinged yokes. The distance between the main 
supports was 8 m. (26ft. 2} $in.). 

The method of construction is well shown in the illustra- 
tions. In the interior of the staging there were tracks with 
travelling cars for the transportation of the various construc- 
tional parts. At the seaward end the pile-driving plant was 
arranged, consisting of the two leaders and the rammers. 
The two leaders rested upon the bottom of the sea, and 
served as guides to both the pile to be driven and to the 
rammers themselves. For adjusting the leaders in a proper 
position to drive the pile use was made of a steam winch 
placed at the rear end also of the rotary crane erected at 
the end of the bridge facing the sea. This crane also served 
to lift the poles and insert them in the guides provided on 
the leaders, 

The method of construction adopted was as follows :— 
Directly two corresponding pyramids of piles had been 
driven, the hinged yoke was moved over the corbelled 
portion of the staging, lowered upon the pyramids, and 
the corbelled end of the auxiliary staging was caused to 
bear against the completed yoke or pier. The span or arch 
already completed on the land was then brought into position 
above the completed portion of the bridge between the 
supporting walls of the auxiliary staging. Directly this 
part had been firmly joined to the other completed portions 
of the bridge the auxiliary staging was along over 
the next pier, and the process described above was repeated. 

The landing stage was recently opened for traffic. The 

| various engravings which accompany the text will make 
| the explanations perfectly clear. 








| THE British Association or WaTERWoRKS EncingeRs,—The 
| tenth winter meeting of the Association will be held at the 
| Geological Society’s apartmgnts, Burlington House, W., on Satur- 
| day, December 16th, when the chair will be taken by Philip 5. 
Palmer, M. Inst. C.E., president, at 11 o’clock a.m. Ballots will 
be taken for the Council and officers for 1906-7, and for now 
members and associates. A paper entitled ‘The Municipal 
Ownership of Water Undertakings,” by Charles H. Priestley, 
M. Inst. C.E., Past-president, will be read. Another paper, 
entitled ‘‘ Notes on Pumping, and Description of Concrete Service 
Reservoir at St. Helens Corporation Waterworks,” by -T. J. Lack- 
land, M. Inst, M.E., member of Council, will al:o be submitted. 
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, AMERICAN ENGINEERING NEWS. 

n ee 

n ' Hudson River Tunnel,—The tunnel under the Hudson 
g River at New York, which was commenced thirty-one years 


0, has been completed after many vicissitudes. Originally 
it projected as a railway tunnel to bring in the numerous rail- 
8 ways now terminating on the west bank of the river, it has 
been superseded for that purpose by later and less unfortu- 
nate enterprises, and is now to be used to bring into New 
York the cars of the network of electric railways serving the 
suburban residence towns and manufacturing towns on the 
west side of the river. The tunnel has twin tubes 15ft. 3in. 
inside diameter and 50ft. apart. The first part of the work 
was lined with brick, then cast iron segments were used, and 
the work now completed has a cencrete lining. At the 
middle of the river, where the water is 65ft. deep, the tubes 
are 15{t. below the bed of the river. The length between the 
two large shore shafts into which both tubes open is 5780ft., 
put beyond these there will be tunnels under the streets of 
New York to bring passengers within reach of the business 
districts and the stations on the elevated and underground 
railways. On the New Jersey side there will be inclines 
coming to the surface. An excavating machine was used 
latterly in the main tunnels, the bucket or scraper depositing 
the material in cars suspended from an overhead boom 
extending back from the shield. Work was commenced in 
1874, but abandoned owing to financial troubles, and in 1881 
there was @ terrible accident from the failure of an air lock, 
91 men being killed. No work was then done until 1890, 
when new parties took it in hand, but it was again abandoned 
in 1892, The present company started to continue the work 
in 1902. 

The Havre de Grace Bridge.—Among the many costly 
improvements on the line of the Pennsylvania Rail- 
road, is the reconstruction of the long bridge over the 
Susquehanna River at Havre de Grace. This is done by 
building an entirely new double-line bridge parallel with, 
and 150ft. from, the old single-line bridge, which will be 
abandoned. The total length is 4154ft., and all the spans 
are deck trusses, except the drawbridge, which has through 
trusses. The draw span is 280ft. long, carried by a centre 
pier. South of this there are eight spans of 200ft.; while 
north of it are eight spans of ft., and an end span 
of 200ft. The first six piers from the southern end had 
the foundations built on rock in open cofferdams. The next 
nine piers, including that of the swing span, had foundations 
built by the pneumatic caisson system. The remaining 
three piers at the north end were founded on piles driven 
through mud and sand to the rock. The trusses are of the 
parallel boom type, 30ft. deep, divided into seven bays for the 
200ft. spans, and nine bays for the 260ft. spans. They are 
spaced 19ft. 6in. apart between centres, and have 60in. 
plate-girder floor beams formed between them, the tops 
of these girders being just below the lower side of the upper 
booms of the trusses. Two lines of 38in. longitudinal plate 
girders rest upon the transverse floor beams, and upon these 
longitudinals and the upper booms rest the long sleepers, 
carrying two lines of rails 13ft. between centres. There is 
vertical diagonal bracing at each panel post, and also hori- 
zontal diagonal bracing in each bay at both the top and 
bottom booms. The swing span has its trusses 42ft. deep at 
the middle, 30ft. at the ends, and spaced 29ft. Sin. apart. 
They have plate-girder floorbeams between the bottom 
booms, and heavy overhead bracing, giving a clear headway 
of 21ft. 








LAUNCHES AND TRIAL TRIPS. 


HinDoo0, steamship ; built by Earle’s Shipbuilding and Engineer- 
ing Company ; to the order of Messrs, T. Wilson, Sons and Co., 
Limited ; dimensions, 398ft., 50ft. by 32ft.; to carry 7900 tons dead- 
weight ; engines, quadruple-expansion, pressure 2151b.; launch, 
November 9th, 

SrgEL screw steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of the Ellerman Lines, Limited ; 
dimensions, 393ft., 47ft. 5in. by 30ft. llin.; to carry 7150 tons dead- 
weight ; —- triple-expansion, 234in., 40in., and 69in. by 46in., 
pressure 212 1b. ; constructed by Wallsend Slipway and Engineering 
Company ; launch, November 10th. 

IRENE, spar deck screw steamer ; built by Messrs. Craig, Taylor 
and Co,, Limited ; to the order of Messrs. Fratelli Consulich, of 
Trieste ; dimensions, 337ft., 41ft. 9in. by 27ft. 9in.; to carry pas- 
sengers and 0 ; engines, triple-expansion, 24in., 40in., 6bin. by 
45in., pressure 180 lb.; constructed by North-Eastern Marine Engi- 
neering Company ; launch, November 13th. 

ALGA, screw steamship; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Alga Steamship Company, 
Limited, Trieste ; dimensions, 324ft. by 464ft.; launch, Novem- 
ber 13th. 

CaRTHUSIAN, single-deck turret steamer ; built by William Dox- 
ford and Sons, Limited ; to the order of Messrs. James Mathias 
and Sons, Cardiff ; to carry 6800 tons on 22ft. draught ; launch, 
November 14th, 

CorINTHIE, steel screw steamer ; built by R. Craggs and Sons, 
Limited ; to the order of Messrs. W. H. Cockerline and Co., Hull ; 
to carry 6200 tons deadweight ; engines, triple-expansion, 25in., 
4lin., 67in. by 45in.; pressure 180]b.; constructed by Blair and 
2, Limited ; the trial trip on November 15th was entirely satis- 
factory, 

‘WEsTMINSTER, steamer; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Sir John Jackson, Limited ; 
dimensions, 886ft., 47ft. 3in. by 30ft. 9in.; to ca: 7000 tons ; 
engines, triple-expansion, 25}in., 42in. and 70in. by 48in., pressure 
180 1b.; constructed by Wallsend Slipway and Engineering Com- 

y FT ce worked without a hitch on the trial trip, Novem- 
er si 

CARLTON, steamer ; built by Ropner'and Son, Stockton-on-Tees ; 
to the order of Messrs. R, Chapman and Son, Newcastle-on-Tyne ; 
dimensions, 414ft. long ; to tons deadweight ; con- 
structed by Blair and Co., Limited ; the trip proved satisfactory ; 
trial trip, November 18th, 








A serigs of tests of a new American explosive known 
as dunnite are being conducted at Fort Riley. The explosive was 
— a severe test last summer ; but since that time the inventor 

sa made a change in its composition, which promises, he believes, 
to give better results. Thirty-five shells were fired during the 
afternoon, at a ange of about 1200 yards, with the result that 
sillhouettes and planking were completely riddled by the — 
shells, Upon explosion the concussion was terrific, and was muc 
greater than that experienced by the discharge of the gun, while 
_ the smoke that was given out from the burst was very heavy and 
very black. Some of the shells were discharged to strike the 
ground and ricochet to a point desired, one one-hundredth of a 
Second after the initial striking of the ground. 






THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE engineering trades‘are still well engaged, and seem likely to be 
so for some time to come. Hydraulic engineers have work in hand 
on irrigation account, and also for mining purposes, while small 
pumps of the rotary type for circulating cold brine and for eleva- 
ting milk and cream, as well as water and other liquids, are being 
inquired for on account of breweries, chemical works, dairies, and 
cold stores. 

Heavy ironfounders are well engaged, and makers of heating 
apparatus have some good orders on hand for the warming of 
works, public buildings, and mansions. Thechain and cable trades 
are better off for work than for a considerable time past. Tenders 
are expected to be invited before long for one or two drainage 
and sewerage schemes which are in contemplation by local 
authorities in the Midlands—notably Stafford and Coventry—and 
manutacturers hereabouts are hoping to be able to supply the 
various necessaries, 

In the steel trade, which keeps firm, there is a satisfactory call 
for steel hoops at £7 15s. Merchants who still have stocks on 
hand are quoting £5 for Sessemer billets. Makers when 
approached with offers of new business mention at first £5 5s. 
te £5 7s. 6d., being already well engaged, but where it is con- 
cluded it is generally at somewhat less than these figures. 
German billets are A peer in limited quantities, and some 
quotations. are said to existent at from 102s, 6d. downwards, 
There is a good call for girder plates at £7 10s. to £7 15s., and for 
angles at £6 15s. to £7, whilst joists mainly for building purposes 
are being ordered quietly at to £7 5s. In the manufactured 
iron trade the chief feature is the continued advance in galvanised 
iron, last week’s advance of 5s, having brought the minimum for 
galvanised corrugated sheets of 24 gauge up to £12, yet most of 
the manufacturers, having already pm 9 more work on the books 
than they can get through, are continuing their policy of asking 
about 5s. more than the association figure, and this course they 
—— likely to continue to take so long as the demand remains 
as healthy as at present from South America, Australia, and India, 
Other descriptions of finished iron are in good demand and firm 
in price, 

uying has been curtailed just recently in pig iron by reason of 
the high prices, but producers have some good orders in hand— 
sufficient, indeed, in some cases to last them well into the new 
year, and they are therefore in a position in which they can well 
afford to wait until consumers show an inclination again to enter 
the market, Staffordshire cinder forge pigs are still quoted 
52s. 6d., with part-mine 55s, to 56s., and a good output is being 
made of both descriptions. There isa moderate call for all-mine 

—- at 60s., and also for best all-mine at 87s. 6d. to 90s, 

Limited quantities of cold-blast pig iron are being placed at the 

current quotation of 105s. With regard to Midland descriptions 

of pig iron, quotations are constantly being advanced, and North- 
ampton forge is named at as much as . 6d., though buyers 
hesitate to give more than 55s. Derbyshires are quoted 56s. 6d. 
to 57s. 6d., with transactions at the lower figure, but some good 

North Staffordshire brands command 583, to 60s. 

The condition of the weldless tube industry during the past 
year has been worse than ever. The productive power has been 
maintained greatly in excess of the demand, and the [consequent 
competition for orders has reduced prices more than 25 per cent., 
a greater drop than in any previous year, and this drop has 
occurred without any corresponding reduction in the cost of 
materials, 

A successfu! series of experiments in welding by means of the 
oxy-acetylene blow-pipe has just been completed at the works of 
the Linde British Refrigeration Company, Digbeth, Birmingham. 
Until a few years ago it was impossible to supply acetylene under 
pressure, owing to an Order in Council prohibiting the compression 
of acetylene beyond 100in. of water pressure. “The advent, how- 
ever, of dissolved acetylene has removed this difficulty, and 
enabled the combination of acetylene and oxygen in a blow-pipe. 
It was ascertained in the experiments that, with the use of the 
oxy-acetylene blow-pipe, a temperature of over 7000 deg. Fah. 
has been obtained—nearly double the temperature in the case of the 
oxy-hydrogen flame, The welding is performed in such a manner 
as to leave no joint, and cylinders welded by this process stood a 
tensile strain of 1000 lb. without bursting, whilst steel sheets and 
tubes stood a stress of 10 tons, being practically equivalent to the 
strength of a drawn tube. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—There is still fair buying of pig iron in this centre, 
consequent on the ‘‘ boom” in the machine tool and textile indus- 
tries, but makers are not offering in quantity. As it is, there has 
been little change in the prices on the week. There was some talk 
of Glengarnock being offered at under makers’ rates, and to some 
extent this is no doubt true, but their representative on the Iron 
‘Change on Tuesday stated that there might be a quantity in 
second hands which had to be worked off. Seeing that most 
English makers are well sold to the end of the year—and in the 
case of Lincolnshire, it is practically unobtainable—there is every 
confidence in the position. For delivery over the early months of 
next year, Derbyshire is quoted up to 63s. 6d. and Lincolnshire 
about 60s. Warrants, which were very irregular last week, have 
now steadied up, and the fact that stocks in store continue to 
increase does not cause any disquietude here. Hematite iron is 
very steady, and closes a little dearer on the week. Meantime, 
quotations for prompt delivery are as follows :—Lincolnshire No. 3 
foundry, 58s. to 59s.; Derbyshire, 603. to 61s.; Staffordshire, 60s. ; 
Middlesbrough, open brands, 62s, 4d. to 62s. 94.; West Coast 
hematite, 79s. net ; East Coast, 78s. 6d. net. Scotch : Gartsherrie, 
68s.; Glengarnock, 65s.; Eglinton, 65s.; Dalmellington, 64s. 6d., 
delivered Manchester. For delivery Heysham: Gartsherrie, 
65s. 9d.; Glengarnock, 62s, 9d.; Eglinton, 62s, 9d.; Dalmellington, 
62s. 3d. For delivery Preston: Gartsherrie, 67s.; Glengarnock, 
64s.; Eglinton, 64s.; Dalmellington, 63s, 6d. 

In forge iron there is little new to record, except that the pro- 
duction is going into consumption, and makers are not offering 
any for the present. 

There is good business passing in finished iron, and late rates 
are fully maintained. Bars are quoted £7 to £7 5s.; hoops, £7 10s. ; 
sheets, £8 2s, 6d. to £8 5s. 

In steel, local agents report a stronger business than ever, and 
in more than one case orders have to be declined through 
inability to execute within reasonable time. Hoops are a little 
dearer, but in other ts there is little or no change, Bars 
remain at £7 5s. to £710s.; hoops, £7 15s.; boiler plates, £8 2s. 6d. 
to £8 5s.; common eg for tank, girder and bridge work, £7 lds. 
to £7 17s. 6d.; English billets, £5 5s. to £5 12s. 6d.; foreign, £5 ; 
sheets, £8 15s, to £8 17s, 6d. 

Manufactured copper was reported to be in steady request, and 
brass products also show no change. Sheets, £87 to £89 per ton; 
seamless copper tubes, 104d. to 103d.; brazed, 10}d.; brass tubes, 
84d.; condenser, 94d. to 94d.; brass wire, 7jd.; rolled brass, 7$d. ; 
brass sheets, 84d. per lb. 

Sheet lead is unchanged at £17 15s. per ton. 

There is some improvement to note in the coal trade, though 
the demand for house coal is not so great as could.be desired. 
Slack, however, is in strong cig, rm and contracts are still being 
made at fully 6d. por ton over this year’s rates. The article, how- 








ever, is very scarce. Manufacturing coal was in better demand 





also, and the shi trade is quietly steady. 


domestic purposes. 
to 10s.; steam and forge coal, 8s. 3d. to 8s. 9d. ; best engine 


Best coal for 
3s. to 14s.; seconds, 12s. to 13s.; an, 
7s. 9d. to 8s, 6d.; beat slack, 7s. to 7s. 6d.; medium, 6s. to 6s. 9d.; 
common, 5s. to 5s. 9d., at the _ Screened coal, 9s. 9d. to 10s: ; 


unscreened, 9s, 3d. to 9s, 6d., delivered Manchester Ship Canal. 

Barrow.—The hematite iron trade is very well employed, but the 
market is not so brisk as it was during last week. es have been 
fewer, but still several good orders have been booked, as well :for 
immediate as for forward deliveries. There has of late been a good 
business done for delivery well forward, and there is agood specu- 
lative tone observable, ‘the growth in warrant stocks has not been 
very large as compared with the growth of other stocks, which are 
hid away in makers’ yards, and which will be used some day to 
the detriment of makers, Purchases have been made of large 
— for delivery in the spring of next year at 71s. per top. 

kers are quoting 70s. 6d. net cash f.o.b., and warrant sellers are 
at 70s. 6d. net cash at a month, buyers 70s. 3d. Warrant stocks 
stand at 41,415 tons, an increase of 305 tons on the week. There 
are thirty-five furnaces in blast, and a. further increase in make 
will take effect within a fewdays. A poor trade is being done in 
forge and foundry iron, and spiegeleisen is not in as full demand 
as of late, and one of the two furnaces making this class of iron 
has been put on hematite. Ferro-manganese hasa good sale, and 
oe is also a good demand for all the charcoal iron made in the 

istrict. 

The trade in iron ore is brisk, and raisers are ucing a larger 
tonnage of raw material, which finds a ready market. Good 
average sorts are selling at 15s. per ton net at mines, being an 
advance of 3s. on the prices of two or three months ago, . Better 
class iron ores are at 19s, 6d. per ton, and raisers are well sold. 
Spanish sorts are quoted at 19s. 6d. per ton net f.o.b, 

Steel makers report a dearth of orders for rails, and the mills 
are consequently a It is known that only about two 
weeks’ employment will be afforded in this department this year. 
Rails are quoted at £5 17s. 6d. Ship plates are in good demand 
at £7 per ton, and the mills are busy. Hoops are a quiet trade 
at £7 17s. 6d.per ton. Merchant steel is quiet. 

Shipbuilders are badly in want of orders, but there is still a 
good prospect of Admiralty work, although from various causes 
orders have not lately been given out. 

Marine engineers are quiet, but there is activity in a)l other 


py oy Exports of pig iron last week 
ping is fairly employed. o! ron wee 
included Boss pan =. con and 4114 racy steel, a total of 
12,359 tons, or a decrease of 1016 tons on the corresponding week 
of last year. The total exports of iron and steel this year have 
reached 730,633 tons, an increase of 77,259 tons on the corre- 
sponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE house coal trade in Sonth Yorkshire cannot be considered 
as unsatisfactory, although harder weather is necessary to make 
it brisk all round. In the thick scam pits good time is being 
worked, and a fair tonnage of both Silkstone and Barnsley house 
coal is going to London and the Southern markets generally, while 
the Eastern Counties are taking — of house and gas coal 
which are quite up to the average. The quietest business is for 
local orders, Good hand-picked Silkstone coal is firm at 12s. to 
12s, 6d. per ton, secondary sorts making from 10s. to 10s. 6d. per 
ton. Barnsley thick seam house coal rules from 10s, 6d. to 11s. at 
thé pits ; secunds, from 9s. per ton. 

Steam coal continues very firm, both for export and home 
business. Railway companies are moving with to the 
renewal of expiring locomotive coal contracts. There would be no 
difficulty on the = of railway companies in fixing contracts at 
last year’s rates, but the coalowners are of opinion that they are 
entitled to an advance, The present price is about 8s. 3d. per 
ton, in some instances 8s. per ton ; the coalowners are asking for 
8s. 9d. per ton. Whether they will get the full advance desired 
remains to be seen, but there is a pretty general — that an 
increase upon the current low rates is inevitable. considerable 
tonnage is being sent under contract to Hull and Grimsby for the 
use of the steam fishing fleets. This is a department of the steam 
coal trade which is quickly —_ importance, as the fisets 
are being oe, augmented, e contracting railway com- 
panies are receiving heavy weights at their various depéts for loco- 
motive pu’ 1 

November is the month when the maximum demands are made 
on the gas-coal pits. All the collieries working this class of fuel 
are fully employed. The values, however, are not quite equal to 
last year’s rates. In ordinary slack and smudge, the production 
is so large that coalowners are occasionally in difficulty about dis- 
posing of their output. Prices are consequently easier, more 
especially as certain markets which took largely from South York- 
shire are now relying more freely on what they can get in their 
“Siteena b t quite so firm as th ood ordinary 

Altho rices are not quite so firm as they were, g i 

Iti ak fetch Tha. t 11s. 6d. per ox and washed samples 
about 12s, 6d. per ton at the ovens, 

The iron and steel trades continue very busy, the recent sharp 
advances in values having been fully. sustained.. West Coast 
hematites have improved somewhat since last week, being now at 
82s, 6d. to 83s, 6d. per ton, East Coast remaining at former figures, 
77s. to 78s, per ton. Lincolnshire forge is at 53s. 6d. per ton ; 
Lincolnshire foundry, 55s. per ton. rbyshire forge, 50s. 6d. 
per ton ; Derbyshire foundry, 55s. per ton. The prices of finished 
iron and steel have in several instances gone up in sympathy with 
the betterment in raw material. emer and Siemens billets 
and bar iron are all quoted higher, with a fair demand. In the 
heavy steel trades good business is reported all round, there being 
scarcely any branch which is not actively engaged. The improve- 
ment in the home demand synchronises with a fairly trade 
for foreign countries, while India has also been fruitful of some 
gratifying orders. 

The engineering establishments are now much better employed 
than in the autumn, with every prospect of their activity being 
increased. Several of them depend ely on the principal East 
End houses, where the heavy industries are carried on, and as 
these are now busy in almost every department, the engineeri 
firms are fairly well off for work on local account, while there is 
more doing for other districts. One of our great firms is about 
to complete considerable additions in an important eg pe. and 
another has decided upon extensions of their works in several 
branches. All this means employment for the engineers. Colliery 
requisites of all kinds, lathes, slotting machines, and other heavy 
tools, are being freely ordered. A noteworthy feature of present 
work is grinding and labour-saving poop rursy Bey amie in the 
typical Sheffield trades.. The file makers have good business 
for some time, and it is still increasing. 

The Sheffield silver and plating trades are at present ~—- 
encing the customary season business for Christmas and the New 
Year. For some time at this peried there has been less doing in 
attractive specialities for presentation purposes, but more anima- 
tion has recently been shown in the metropolitan and principal 
provincipal markets, The manufacturers have exhibited equal 
enterprise and taste in meeting the revival demand, the novelties 
provided being remarkably good, and well adapted for their uses, 
as well as artistic in design. We have frequently referred to the 
increasing tendency, when silver was low, to e articles of the 
sterling metal in preference to plated goods; That tendency has 
been somewhat checked by the rise in silver; thesilver-plate trade 
has also been affected by advances in materials. The business 
‘done, however, on account of this season’s requirements, is more 








satisfactory than for the last year or two, 
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NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE market for Cleveland pig iron has been somewhat dull 
this week, — owing to the unsettled condition of the warrant 
market, for which it is difficult to account. Warrants were as low 
as 52s, 9d. cash buyers on Monday, but they have risen to 53s. 4d., 
which, however, is 1s. below the recent best. Makers cannot very 
well get the price up when there is so much iron in second hands, 
and the quantity increases. The large stock in the public warrant 
stores is undoubtedly a disturbing influence in the pig iron market, 
and that is made more serious by the continually increasing quan- 
tity that goes into Connal’s. Something over 800 tons per day is 
lodged, and that means the total produce of half a dozen furnaces, 
There are now about 86 furnaces at work in the North-East of 
England, or 1i more than a year ago, and if six of these were 
stopped business and prices would be more satisfactory for iron- 
masters. Inquiries have been received within the last few days 
for Cleveland pig iron for America, but no business has resulted, 
the price quoted being apparently too high bya dollar per ton. 
Only where the duty of 16s. 8d. per ton is remitted, as it is when 
the pig iron is to be re-exported in the form of finished material, can 
Cleveland iron compete in the United States with American pig 
iron. The price of No. 3 Cleveland pig iron is at 53s. 3d. per ton 
for early f.o.b. delivery, and at. 53s. 6d. for the first quarter of 
next year. No. 1 is at 54s. 9d.; No. 4 foundry at 51s. 9d.; No. 4 
forge at 51s.; mottled at 50s. ; and white at 49s. 9d., all for prompt 
delivery, and 3d. more is asked for next quarter. 

Makers of East Coast hematite pig iron are having a good time, 
and have excellent P ts for the whole of next year. Un- 
doubtedly, the supply of this iron falls short of the requirements, 
as that of Cleveland iron exceeds them, and the situation would 
be better if there were more furnaces at work on hematite iron, 
and fewer on Cleveland iron. But producers cannot very well 
add to the number of furnaces making hematite iron, as they can- 
not be assured of a full supply of ore. The import of foreign ore 
into the Tees is by far the largest ever known. Mixed numbers 
of East Coast hematite pig iron are at 70s. for prompt delivery, 
71s. 6d. for next half year, and 72s. 6d. for the second half of 1906. 
Rubio ore is at 18s. 9d. c.i.f. Tees for prompt, and 19s, to 20s. for 
next half year. 

The consumption of Cleveland pig iron has increased of late, as 
there is greater activity in the branches of the iron trade using it, 
but the production has been augmented to quite as great an 
extent, and thus the stock continues to increase in Connal’s public 
stores, A oe ago only about seventy-five furnaces were in opera- 
tion in the North-East of England, now the number is fully eighty- 
six, and judging from the rate of increase in the stores, there are at 
least six too many making Cleveland pig iron. Four furnaces have 
been blown in since this quarter commenced, and it would have 
been better for the ironmasters if they had not been. Some of the 
buyers whe purchased speculatively, me ews. to see No, 3 Cleve- 
land pig irou soon reach 60s., are slow about taking deliveries when 
they fall due, and when they are pressed send theiron into the 
public stores. The stock of Cleveland pig iron in Connal’s public 
stores on was 656,024 tons, an increase of 16,920 tons this 
month, or 940 tons per working day. The stock consisted of 
597,293 tons of No. 3—increase of 19,447 tons for month—57,731 
tons of other iron deliverable as standard—decrease 2527 tons— 
and 1000 tons of iron not deliverable as standard. Of East Coast 
hematite iron there are 3396 tons in Connal’s store, but none has 
been put in this month. 

Exports of pig iron are again showing increase, but it is too late 
in the season to expect them to be heavy. Still they would be 
larger than they are if it had not been for the bad and foggy 
weather at sea; steamers have not arrived prompt to date for their 
— The shipments up to 22nd were 63,062 tons, as compared 
with 56,521 tons last month ; 51,995 tons in November last year ; 
and 78,320 tons in November, 1903, to like date. 

Trade is very active in all branches of the manufactured iron 
and steel industries, more especially in the plate and angle depart- 
ments, in which there has probably never been so much briskness, 
and if producers were so minded they could sell largely for 1907 
delivery. There are indications that 1906 will be the best year on 
record forall branches of the iron and steel trades that supply 
materials to theshipbuilders. Not less than £7 will be aczepted for 
steel ship plates ; 12s. 6d. for steel ship angles ; £7 17s. ‘6d. for 
iron ship rivets ; £6 for parallel packing iron ; £6 7s. 6d. for steel 
joists ; £7 for iron bars ; £6 15s. for steel bars, all less 2} per cent. 
f.o.t. Galvanised sheets have again been substantially raised, £12 
per ton being now the minimum for 24 gauge, and some producers 
quote up to £12 15s. For heavy steel rails £5 15s: net is the 
quotation ; cast iron chairs are up te £3 15s.; and steel sleepers to 
£6 15s. Messrs. Bolekow, Vaughan and Co., have secured the 
order for acid steel tram rails for the London County Council. An 
eee is at last reported in connection with pipe founding, 
and prices have been raised at least half-a-crown per ton, as com- 
canes with those ruling in the summer. 

The Cargo Fleet Iron Company will start its second Talbot 
steel furnace in a few weeks, and the third in the spring, and, as 
it will not be able to produce enough pig iron with its two 
blast furnaces, it is stated that it has arranged to obtain 
molten iron from Messrs. Bolekow, Vaughan and Co.’s Clay- 
lane Ironworks, which will be conveyed from one works to the 
other—which are about a mile apart—over a private railway 
running along the foreshore of the Tees, 

The first fruits of the revival in the shipbuilding industries 
will shortly be obtained by the men in the shape of advanced 
wages. On Monday, at Newcastle, the North-East Coast Engi- 
neering Employers had a conference with the representatives of 
the Amalgamated Society of Engineers, the United Machine- 
workers, and the Steam Engine Makers’ Association, on the 
question of an advance of 5 Pag cent, on piece rates, and 2s. 
per week on time rates. In the course of the Conference, the 
employers offered 24 per cent. on piece rates, and ls. per week on 
time rates, and this was accepted by the representatives of the two 
larger Associations—the mated Society of Engineers and the 
Steam Engine Makers’ Association, the advance to come into force 
with the first full pay in February. Negotiations with the United 
Machine Workers were not concluded, there being some difference 
us to whether the advance should apply to the men who were 
receiving under 25s, per week, and who, on the last reduction, 
only suffered to the extent of 6d. The Boilermakers’ Society is 
agitating with respect tothe men working overtime, and it con- 
tends t, if the state of trade does not justify an increase of 
wages, overtime should not be worked. The unemployed men are 
thus deprived of any chance of obtaining work. It will be remem- 
bered that the shipbuilders some time ago declined to advance 
wages, characterising the application of the men as premature. 

he shipbuilding industry continues very satisfactory, and the 
same may be said of engineering. Palmer’s Shipbuilding and Iron 
Company is reported to have secured an order for thirtecn 
boilers, and for Messrs, R. Stephenson and Co., of Hebburn, they 
will build two sets of engines, The subject of the Yarrow removal 
to the North-East of England or the Clyde is still attracting much 
attention here, and almost ali the likely places in this district have 
set out their advantages. The latest is Berwick-on-Tweed. At 
Messrs, Palmer’s Jarrow Yard about 150 shipwrights have struck 
work for an extra 6d. per day on ironwork, which the employers 
did not see their way to grant. 

The coal trade is somewhat better, owing to labour troubles in 
Germany, and during the last few days the inquiries have been 
rather numerous for steam coal. The fact that the railway com- 
panies are coming into the market for their next year’s supplies is 

eens dinine higher ra rey ng ig ty Ai 
pany offers a y price e ve n i 
this year; vat the coalowners have decided to stand wail tes 
higher advance. cpt wom! delivery best steam coal is at 8s, 9d. 
per tonf.o.b, Gas are in good request at 9s. per ton f.o.b, 





Medium coke for osoet delivery can be got at 15s, 9d. per ton 
delivered at Middlesbrough furnaces, and 16s. 6d. for next half- 
ear. The Council of the Northumberland Miners’ Association 
as decided to reject the proposal of the employers to abolish 
the system of free houses, the men to receive an advance of wages 
in lieu thereof, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE is on the whole a steadier feeling in the iron market. 
The demand on the part of home consumers for raw iron is 
moderate, and while reports continue to circulate .concernin; 
inquiries from abroad, it does not appear that any business o 
importance of this description has so far transpired. The increase 
in stocks of pig iron, both in this country and the United States, 
together with the gradual expansion in output, also appear to be 
leading towards a quieter condition of the pig iron market. Of 
course new developments may come which will have their effect. 

Business has been done this week in Cleveland warrants at 
53s. 4d. to 52s. 11d. cash, and 53s. 9d. to 53s. for delivery in one 
month. Scotch warrants are steady about 57s: 9d., without any 
business reported, and standard foundry pig.iron is quoted 
52s. 3d. per ton. 

The steel makers are understood to consider Scotch hematite 
rather too high at 75s. per ton, and they are not buying more of 
this class of iron than they absolutely require. On the other hand, 
makers seem pretty confident that they will ultimately find a good 
market for their products. Thecurrent output of Scotch hematite 
is at the rate of nearly 4000 tons per week more than it was at this 
time last year. 

The prices of Scotch makers’ iron are generally well maintained. 
G.M.B., No. 1, is quoted at Glasgow 62s. ; No. 3, 59s. 6d.; Carnbroe, 
No. 1, 65s.; No. 3, 62s,; Clyde and Calder, Nos. 1, 67s. 6d.; Nos. 3. 
62s. 6d.; errie, No. 1, 68s.; No. 3, 63s.; Summerlee an 

loan, Nos. 1, 70s.; Nos. 3, 65s.; Coltness, No. 1, 76s.; 
No. 3, 66s.; Glengarnock f.a.s, at Ardrossan, No, 1, 68s.; No. 3, : 
Eglinton at Ardrossan or Troon, No. 1, 62s. 6d.; No. 3, ie 
Dalmellington at Ayr, No. 1, 65s.; No. 3, 60s.; Shotts at Leith, 
No. 1, 67s. 6d.; No, 3, 62s, ; Carron at Grangemouth, No, 1, 
70s.; No. 3, 65s. per ton. 

The shipments of pig iron from the Scottish ports in the past 
week amounted to 4686 tons, compared with 6036 tons in the 
corresponding week, showing a decrease of 1350 tons. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were larger than usual, amounting to 13,785 tons, against 
19,770 tons in the corresponding week, showing an increase of 
3015 tons. 

The finished iron trade is gradually omega a strong position. 
A larger amount of business is being done. The works are kept 
busy, and the prospects are very encouraging. 

The tube e is busy, and orders continue to come to hand 

freely. The work being turned out, both for home and foreign 
use, is larger than for a long time past, and the makers are getting 
better prices. They had a long period of unhealthy and profit- 
less competition, and it is hoped that they will recover from the 
effects of this during the active trade which they are now 
experiencing. 
e recovery in the ironmoulding trade has been slow. While 
some branches are very busy others have lagged behind, and it is 
only now that the employers have felt in a position to restore to 
the workmen engaged in the steel and engineering shops the 
farthing per hour which was deducted from their wages in the 
early part of 1901. 

A good deal of interest has been aroused in this district by the 
intimation that German makers of steel billets, blooms, slabs, &c., 
have decided to ignore the merchants, and to deal in this se 
only direct with the consumers. The Germans have, throug: 
their combination, issued inquiries to consumers asking for infor- 
mation as to the amount of the probable requirements of the 
latter. It is not unlikely that there will be a general reluctance 
to comply with this request. The effect of the combination upon 
the future of the trade will be watched with interest. 

A number of fresh shipbuilding orders have been placed, 
including a steamer of 7000 tons burden which Messrs. Denny, of 
Dumbarton, are to build for the Glasgow, Liverpool and Rangoon 
trade of Messrs. Patrick Henderson and Co. 

The business in the coal trade is proceeding favourably. There 
is a large turnover of coal for home consumption, both for household 
and manufacturing purposes. The current shipments of coal are 
on a fair average scale, and prices are generally without material 
change. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


SEVERAL important discussions have taken place between the 
coalowners’ representatives and those of the colliers, in respect of 
the new agreement which is to be entered upon with the New 
Year. Up to the present the discussion has been amicably carried 
on, and I am glad to note that ‘‘ Mabon” and other leaders maintain 
hopeful opinions, Yet no one regards the settlement as being 
free from difficulties. 

The discussion is to be closed by December 2nd, and for the 
general welfare it is to be hoped that the settlement will be a good 
and a lasting one, though not by conceding claims for smaller 
changes of minimum. Collieries continue in a half worked state. 
In several instances I have heard men say that agg | only get two 
days’ work a week. The fogs prevailing in the Bristol Channel 
have seriously delayed tonnage, and Cardiff continues to show 
small clearances, while the congestion on lines remains, and has 
increased to such an extent that there are nearly a million tons on 
sidings. 

Mid-week at Cardiff business was reported as practically at a 
standstill. Prices still are maintained. Smalls are firm ; house 
coal unchanged, when, if other coals were in demand, a rise would 
be certain; large steam is weak for prompt business. Latest 
quotations were as follows :—Best steam, 12s. 3d. to 123. 6d.; 
seconds, 11s. 9d. to 12s.; good ordinaries, 11s, 6d. to 11s. 9d.; drys, 
lls. to 11s. 3d.; best Monmouthshire, lls, to 11.3d. Newport 
shipment, lls, 9d. Cardiff; black vein, 1ls, 6d. to Ils. 9d.; 
Eastern Valley, 10s. to 10s. 3d.; smalls, 7s. to 7s. 6d.; best small 
steam, 7s. 9d. to 8s., with upward tendency. House coal, 16s. to 
16s. 6d.; best ordinaries, 13s, 6d. to 15s.; seconds and other sorts, 
10s. 6d. to 11s.; No. 3 Rhondda, 13s. 6d. to 13s. 9d.; brush, 11s, 6d. 
to 11s. 9d.; small, 9s. 9d.; No. 2 Rhondda, 93. 9d. to 10s.; through, 
83. 6d. to 8s. 9d.; small, 7s. 6d. to 7s. 9d. Patent fuel, 13s, 3d. to 
13s. 6d. Coke, furnace, 16s. 3d. to 16s. 6d.; foundry, 18s. to 
18s. 6d.; special, 20s, to 21s. 6d. 

Outward freight market mid-week is showing signs of improve- 
ment. 

Conditions of things are slightly better at Newport, more 
inquiries coming to hand, and similarly at Swansea, which ship; 
nearly 70,000 tons last week. French coal buyers show no falling 
off. Last week the export to that destination was 36,000 tons, one 
of the largest clearances for some time. Patent fuel is getting 
more in demand, 13,850 tons were despatched week. Pitw 
is in demand at all ports, price at Cardiff is 21s. to 22s., Newport 
— 2ls, are coming in more freely from Bordeaux, 

ntry, Arcachon, Boulogne, and other quarters. *Swansea quotes 
steam coal at 12s. 6d. to 13s.; No. 3 Rhondda, 13s, 6d. to 14s, 
Patent fuel, 1ls. 6d. Anthracite coal is as follows:—Best, 19s.; 
seconds, 16s. to 17s.; big vein, 13s, to 13s. 6d.; red vein, 93. to 
10s. 6d.; cobbles, 17s.; nuts, 18s. 6d. to 19s. 6d.; peas, 10s. 6d. to 
1ls,; culm, 5s. 3d. to 5s, 6d. 

French clearances this week are prominent again. 

Little is being done in sleepers or with tin bars, but hoavy rails 
continue in evidence, and this week one large consignment of 1900 
tons left Cardiff for India, 











Swansea is importing pig iron freely from Spain and s 
from Denmark and London. This veh a contignment — 
1000 tons came from the latter place. Welsh ironmasters pes 
plain of the slackness in demand for billets, and this is not guy. 
prising, considering the imports from Antwerp ; 2150 tons came to 

ewport this week and 1878 tons last week, also a quantity of 
spiegel from Worki nD, 

In the Swansea Valley the make of steel continues to be quite 
to average. Extensions and developments are prominent, 

ubular stacks are completed at Cwmfelin and Aber works 
The Cwmfelin one is 179ft. high; Liansamlet, 40ft. Four high. 
pressure boilers are now placed at Cwmfelin, and two are ready for 
the Upper Forest, 4 

Spelter output continues large, and there has been no abate 
“—_ full wore at the Landore tube works. Nickel industries pn 
active, 

Last week the shipments of tin-plate from. Swansea to 
85,470 boxes ; receipt from works, 62,423 boxes ; stocks, 158. ¢oa 

Latest report from Exchange was satisfactory in some respects, 
and it was considered that an advance was imminent, though at 
present buyers held aloof. 

Quotations were curtailed. Pig iron : Bessemer, mixed numbers 
70s.; Welsh made, 72s. 6d.; Middlesbrough, 52s. 94d.; Scotch’ 
57s. 9d.; Siemens steel bars, £5 2s. 6d.; Bessemer, £5 to £5 s, 6d’ 
Block tin, £152 17s. 6d.; lead, £15 15s.; copper, £76 ; silver, 29/4, 
id ounce ; spelter, £28 5s. Iron ore, Cardiff: Rubio, 17s. 6d, to 

8s,; Almeria, 17s, to 18s., on basis of 50 per cent. iron, 

The following tin-plate quotations were issued from Exchange, 
Swansea, this week :—I.C. 20 by 14, 112 sheets, 1081b., Bessemer 
primes, 13s. 3d. to 13s. 6d.; wasters, 12s, 6d. to 12s, 9d.; Siemens 

rimes, 18s, 6d. to 13s. 9d.; wasters, 12s, 6d. to 12s, 9d.; 1.0, 28 
y 20, 56 sheets, 108 lb,, Bessemer primes, 13s. 9d. to 13s. 104d,; 
wasters, 12s, 9d. to 13s.; Siemens primes, 13s. 9d. to 14s.; wasters, 
12s, 9d. to 18s.; I.C. 28 by 20, 112 sheets, 216 lb., Bessemer 
primes, 26s. 9d. to 27s. 3d.; wasters, 25s. 3d. to 25s. 6d.; Siemens 
rimes, 26s. 104d.; wasters, 25s. 3d. to 2hs. 9d.; I.C, 20 by 10, 
sheets, 156 1b., Siemens primes, 18s. 9d.; wasters, 17s. 6d. to 
17s. 9d.; IC, 183 by 14, 124 sheets, 1101b., Bessemer primes, 
13s. 6d.; wasters, 12s. 6d. to 12s. 9d.; 1.C. 19} by 14, 120 sheets, 
110 1b., Bessemer primes, 13s. 6d.; wasters, 12s. 74d. to 12s. 94,; 
odd sizes, Bessemer primes, 13s, 6d. to 18s. 9d,; Siemens primes, 
14s, C.A. roofing sheets, £10 per ton. Finished black plates, 
£10 Bs. to £10 10s, 

Railways promise a busy session. Little has been said of late 
about the amalgamation of the Rhymney with the Taff, but the 
Barry Hill, now put forward, not only indicates a resolve to 
across to new coalfields, such as the Sirhowy, but to lease the 
Brecon Railway. The company also gives notice to apply for 
powers giving an access to the Sirhowy Valley, the scene of Burn- 

eat and Brown’s colliery enterprise. ddition, ting 
ines with the Great Western, and with the London and North- 
Western. 

The Great Western and Rhymney have put in a Bill to connect 
the Great Western system near Nine Mile Point with the Rhymney 
line near Caerphilly tunnel. 

The Great Western also propose independently to construct a 
deviation of the Western Valley Railway near Cross Keys. This 
will involve a long tunnel under the Machen Mountain. The com- 
pany, in addition, propose the appointment of a joint committee to 
manage the new joint lines, the Taff Bargoed Railway, and the 
Merthyr joint line, sanctioned under the Rhymney Act of 1882, 

The Manchester and Milford line will also apply for power to 
lease their undertaking to the Great Western Company. 

Another important Bill is that of the Merthyr Gasworks, which 
propose to acquire the disused Willows Wireworks and to erect new 


gasworks, &c. 
At the last meeting, this week, of the Joint Coal Board, matters 
were not left in a satisfactory position. The colliers demand 6d. 
r ton for small ; the minimum wage continues to be a stumbling 
lock ; and coalowners take up a strong position against coercing 


non-unionists, 











THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STzAM coal market has an improved tone, a better supply of 
tonnage having come in. House coal remains about the same as 
last week. e quantity of coal ship) for the week ending 
November 18th was 53,259 tons; foreign, 37,120 tons; coast: 
wise, 16,139 tons. rT for the wee yy panne 21st 
were :—Iron ore, 1 tons; steel bars, &c., tons; scrap, 
681 tons ; spiegel, tons ; pitwood, 1830 loads. 

Coal :—Best steam, 11s. 6d. to lls. 9d.; seconds, 10s, 3d. to 
10s, 6d.; house coal, best, 14s.; dock screenings, 7s. 9d. to 8s,; 
colliery small, 7s. 3d. to 7s. 6d.; smiths’ coal, 9s. Pig iron: 
Hematite warrants, 70s.; Middlesbro h, No. 5 53s. 14d. to 
53s, 34d. f.o.b. Cumberland, prompt. n ore :—Rubio, 17s. 6d. 
to 18s. Steel:—Rails, heavy sections, £5 10s. to £5 15s.; light 
sections, £6 10s, to 15s.; Bessemer steel tin-plate bars, £5 to 
£5 2s, 6d.; Siemens steel tin-plate bars, £5 2s. 6d. to £5 5s. All 
delivered in the district cash. Tin-plates:—Bessemer steel, 
—— = 13s, poet —e 7 Sn 13s, 6d. to 13s, 9d. 

itwood, 21s. ex ship. ndon Exchange telegrams :—Co per, 
£75 15s. to £76 ; Stralts tin, £152 15s. to £152 17s. 6d. Freghts 
active, but rates rather easier. . 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

WE are informed that Messrs. A. Edmeston and Sons have 
now removed to new and more commodious premises. Their 
new address is Springfield Engineering Works, Patricroft, Man- 
chester, 

Messrs. SPEAR AND JACKSON, Aitna Works, Sheffield, inform 
us that they have converted their business into a private limited 
company. There will be no public issue of shares. There is 
practically no alteration in the proprietorship, and the manage- 
ment will remain in exactly the same hands as before. 








OxsitUARY.—The death is reported of Mr. Wm. Logan, of Lang: 
ley Park, one of the best-known mining engineers in the North of 
England. He was bornin Edinburgh sixty years ago, and received 
his early training as a colliery manager with his father. He was 
at one time manager of the ironstone mines of Messrs. Pease and 
Partners, in Cleveland, and afterwards managed the Langley Park 
Colliery of the Consett Iron Company. He also supervised the 

pa out of the new coalfield at Chopwell. He was president 
the National Association of Colliery Managers. 


ConTRACTS.—We are informed that Messrs, Vickers, Sons, and 
Maxim have decided to put down a 1000-kilowatt turbine in their 
works at Sheffield, and have placed the order for the turbine com- 

lete with condenser, &c., in the hands of Messrs. Willans and 
Gnen, Limited, Rugby.—Also, that the South Metropolitan 
Electric Supply Company—late Blackheath and Greenwich Com- 
a pea just placed a contract for the installation of a Willans- 

ick Kerr turbine set. The contract for the turbine and con- 
densing plant is placed also with Messrs, Willans and Robinson, 
Limited. 

VanapiuM.—Some twenty years ago vanadium was a chemical 
curiosity. Sir Henry Roscoe was the first to prepare the pure 
metal, and at that time it was worth many times its weight in 
gold. Vanadium is, however, now found to be widely distributed. 
Its chief deposits occur in South America, Arizona, Spain, and 
other parts of Europe, It occurs in the iron ores of Luxembourg, 
and has been found in considerable percentages in the ash of coals, 
some of which are stated to con as much as 25 per cent. of 
vanadic oxide, : 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 


SILESIAN ironmasters continue to be very busy, and there is a 
sufficient amount of fresh work coming in, both in the crude and 
in the finished iron department, tosecure a steady activity until the 
New Year. A good call is reported for heavy plates as well as for 
sheets, i girders are languid and the bar trade but fairly 
well employed. 

phe districts of Rheinland- Westphalia the iron and steel trade 
has shown less life than iu the previous week, the slackening off 
being noticeable rather in the finished iron department than in the 
raw iron and semi-finished steel trade, which was briskly occupied 
all through last week, with fair prospects for a steady activity 
during ‘the remainder of the i. In finished iron, however, 
demand has slightly decreased, but orders of previous date secure 
employment for the present. Some of the smaller works have 
been put to inconvenience through want of coal, caused by the 
continued searcity in load cars, 

Demand and consumption in coal are exceedingly brisk in 
Silesia. The passive resistance of the railway men in Austria- 
Hungary has considerably infil d the condition of the Upper 
Silesian coal market. Inquiries from the most remote districts— 
at other times not taken into consideration—come in freely now, 
and coalowners often find it impossible to satisfy their customers. 
Moreover, local demand has strongly increased, aud the scarcity of 
wagons is felt more keenly than ever. A rising demand, and con- 
sequent stiftness in price, can be reported from the Silesian coke 
market. 

In the Rhenish- Westphalian coal industry inquiry and consump- 
tion have increased re, and the tone all round is very 
healthy and firm. Coke, too, is in active demand and improving 
request. 

The iron trade in Austria-Hungary is naturally influenced by the 
strike of the —s people, and the week now past has been com- 
paratively quiet, demand slackening off generally ; still, the 
majority of the works remain pretty well engaged. The Austrian 
Rail Convention has finally secured the rail contracts for 1906, for 
1000 t. steel rails for existing lines, and also for a second line of 
the North-West and North-South Railway. At first the Rail 
Convention asked 19 crowns per 100 kilos,, but agreed to accept 
18-75 crowns afterwards, when the railway companies were willing 
to place the requirements for 1907, also about 4000 tons rails, at 
the same price. 

The Japanese Government is reported to have placed orders for 
electric machines with Ganz and. Co. recently, whereupon that 
company resolved to send Hungarian engineers to Tokio, for the 
pur of studying the general condition of affairs, with a view, 
perhaps, of building a branch establishment of Ganz and Co, in 





Japan. 

Convene of coal in Austria-Hungary, being anxious to cover 
their requirements before the resistance of the railway employés 
has become a — strike, as is apprehended, place orders very 
freely, and coal is getting very scarce in the Ostrau district. 

The brown coal trade in Bohemia naturally suffers most keenly 
from the railway trouble previously reterred to. Several factories 
have been compelled to reduce or entirely to stop operations owing 
to want of coal, and exports in brown coal to Germany will be very 
much reduced. Among the Prague manufacturers the question 
has been ventilated whether coal from the Aussig district could 
not be sent to Prague by boat. Attention is principally directed 
to the Kladno district, where aan traffic has entirely stopped. 
The movement is, however, sp: ing more and more, and begins 
to affect the Austrian railway net, so that unless soon ended, its 
influence will be felt very disagreeably in all branches of industry, 
because most departments are only provided with coal for a couple 
of months, and stocks, too, are not heavy and will soon be cleared. 

Not merely have the basis quotations in the various branches of 
the Belgiaa iron trade been raised, but the difference in the prices 
for raw and for manufactured iron is less marked than before, and 
the tone all round must be termed favourable, demand and con- 
sumption improving from week to week, both locally and on 
foreign account, 

The call for coal in Belgium is exceedingly brisk. 

The general position of the French iron market is reported to 
on and the tone last week was more animated than 

‘ore. 

A lively trade is done in the French coal industry, consumption 

increasing steadily, 








NAVAL ENGINEER APPOINTMENTS. 


Re following appointments have been made at the Ad- 
miralty :— 

om nl Commander.—F, H. Lister, to the President, for 
service at Admiralty as eggineer inspector. 

Engineer Lieutenants.—W. M. yaan, to the Arrogant ; G. 
H. Fryer, to the President, temporary, to assist engineer overseer 
at Messrs. Parsons; P. R. T. Brown, to the Victory for the Sultan ; 
O. R. Paul, to the Victory for gunboats at Haslar ; G. W. Phillips, 
to the Venerabie, reappointed on promotion ; and A. Turner, to 
the Leviathan, reappointed on promotion. 

Engineer Sub-lieutenant.—B, W. Knott has been promoted to 
the rank of Engineer Lieutenant. 








Tue Junior INSTITUTION oF ENGINEERS.—A visit of this 
Institution took place on Saturday afternoon, 18th November, to 
Messrs. Barclay, Perkins and Co.’s Anchor Brewery, Southwark, 
the number of members attending being about 10U. They were 
sfiown round by Messrs, T. H. Pickett, W. H. Phillips, and E, 
Barnett, who pointed out the many features of engineering interest 
which were to be seen, including the malt store bins, elevators, 
various malt-cleaning screens, crushing rolls, coppers, mashing 
tuns, underbacks, copper backs, sparging apparatus, hop backs, 
coolers, wort refrigerators, fermenting squares, slate-cleansing 
backs, yeast backs, fermenting rounds, yeast presses, steam and 
gas engines for motive power, a new battery of boilers, electric 
light installations, cooperage, cask-cleansing machinery, and hop 
stores, maintained at a temperature below freezing point by means 
of a refrigerating apparatus specially laid down for the purpose. 
The next visit will be to the works of Messrs. Johnson and 
Phillips at Charlton on Saturday morning, 16th December. 


GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS.—Paper read on November 13th, by Mr. Edward Barrs, 
graduate, of London, on ‘‘ Boiler-house Practice and Design.” 
The author dealt with the importance of selecting a suitable site 
from the point of view of water and coal supply, and commented 
on the inadvisability of dividing the plant into units of too small a 
size. The question of mechanical coal handling as against manual 
labour was brought forward, and various figures discussed, the 
general opinion being that for boiler-houses up to, say, four boilers, 
400 h.p. each, manual labour was the cheaper, but that provision 
must be made for coal hoppers should future extensions be expected. 
Flue building and design were discussed, and the relative efficien- 
cies of induced and natural draught entered into, The isolated and 
ring systems of piping received much attention, general opinion 
= in favour of the latter for small boiler-houses, where capital 
could not be readily found for the extra units required by the first 
system. Mr. H. F. Donaldson, member of Council, occupied the 
chair, The following graduates took part in the discussion :— 


BRITISH PATENT SPECIFICATIONS. 


Selected and Abridged by JAMES D. ROOTS, M.I. Mech. £. 


When an invention is communicated from abroad the name and address 0) 
he Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without drawings. 
Copies of Specificat may be obtained at the Patent-Office Sale Branch, 25, 
Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The first date given is the date of application; the 
he abridgment is the date of the advertisement of the acceptance of the 
specification, 
Man Lpoe may on any of the grounds mentioned in the Acts, within two 
of the given at the end of the abridgment, give notice at the 
Patent-Office of opposition to the grant of a Patent. 


INTERNAL COMBUSTION ENGINES. 


22,261. November 15th, 1904.—IMPROVEMENTS IN EXPLOSION 
Enoines, “Adolph Vilker and Wilhelm Priigel, Kreuzmuhle, 
near Obernburg-on-the-Main, Germany. 

This invention relates to internal combustion engines using 
petrol or benzine, and consists in combining the vaporiser and 
admission and exhaust valves in a single chamber or casing, 
whereby great compactness is secured. ere are four figures. 
Fig. 3 is a vertical section through the cylinder, the lower 
part of the figure being in elevation. The cylinder of the motor 
is cast in one piece with the valve coving b, and the two chambers 
are connected by a passage c. Inside the valve casing 6 isa verti- 
cally-sliding cylindrical chamber or casing d, the top of which is 
formed as a valve, and is drawn to the seate of the valve casing ) 
by means of springs. The casing d@ thus constitutes an exhaust 
valve, and is actuated in a well-known manner—either directly or 
indirectly by the main shaft, by means of a cam or the like. At 
the top part of the casing d is a suction valve g, held to its seat by 
a spring, and serving to introduce the explosive mixture into the 
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Fig.3. 


cylinder. In the lower part of the receptacle d is the feed tube o 
for the fuel, above which is mounted a valve 4, which has a seating 
in the top of the tube. 7 is a perforated atomiser disc, secured to 
the end of the spindle of the valve h. The bottom part of the 
cylinder d is provided with a number of peripheral apertures, to 
admit of atmospheric air being sucked up. On the _ descend- 
ing, the valve g will be lifted, in consequence of the suction, and 
air will be sucked in through the apertures , The air will raise 
the light disc i, together with the valve i, so that the liquid fuel 
can enter the interior of the cylinder d. The inrushing air will 
carry in the fuel with it, and, in flowing through the apertures in 
the disc 7, the fuel will be atomised. Complete vaporisation only 
takes place through the heat of the waste gases, conducted 
through the space r, The mixture enters through the valve gand 
port ¢ into the main cylinder. On ascent of the piston, the valves 
g h close, and the gaseous mixture is compressed, After ignition, 
and on the piston ascending again, the cylinder d is lifted by the 
cam, so that the spent fom pass through the ec into 
the space r, and from there into the exhaust pipe s.—October 
4776. March 7th, 1905.—IMPROVEMENTS IN VALVE MECHANISM 

FOR EXPLOSION ENGINES, Edward A. Myers, care of the Model 

Gas Engine Company, Auburn, Indiana, U.S.A. 

This invention relates to valve mechanism for explosion engines 
of the four-stroke cycle compression type, and its object is to pro- 
vide an exhaust valve which will be automatically operated to 
open the exhaust —s* the pressure of the exhaust gases, and 
which will be so balanced through the action of the piston of the 
engine as to make the operation sensitive and reliable during the 
running of the engine. There are three figures. Fig. 3 is a 
vertical longitudinal section. 1 represents the cylinder of the 
engine, in which reciprocates the piston 2, 3 is the suction-valve 
casing which communicates with a suitable source of gas supply 
through a port 4, and which communicates with the working end 
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of the cylinder through a combined admission and exhaust port 
or passage 5. The suction valve 6 opens inwardly into the passage 
5 to admit a charge of an explosive mixture into the cylinder 
when the piston is on its suction stroke, and is provided with a 
stem 7 guided in the casing 3 and threaded at its outer end to 
receive an adjusting nut 8 and a check nut 9, the nut 8 serving to 
regulate the tension of the spring 10, The exhaust valve 11 also 
opens into the passage 5 and governs an exhaust 12, which 
has an outlet at 13 to the atmosphere or pipe, and which is in com- 
munication with the exhaust end of the cylinder through a 
channel or age 14. The valve 11 is carried by a stem 16, the 
upper end 15! of which crosses the en 5 and is provided with 
a piston 16 operating in a cage or cylinder 17 mounted in a 
chamber 18 formed upon the engine cylinder, the inner end of the 
cage or cylinder being in open communication with the e 5. 
The piston 16 is made hollow or chambered to lighten it and to 
form a socket to receive the inner end of a coiled valve-closing 
spring 171, the outer end of which is acted upon by a set screw 18! 
in a plate 19, whereby the tension of the spring may be regulated. 
The piston 16 is made of somewhat smaller area than the exhaust 





Messrs. E. J. Stevenson, M. G. Duncan, A. O, Laud, H. Northcote, 
P, Petrie, D, D, Stanley, and Charles Walker. Mr. Barrs replied. 


valve, so as to allow just enough more pressure on the valve to 





hold it on its seat. The piston 2 is shown as beginning its work- 
ing stroke. When the piston reaches the end of this stroke, it 
will uncover the port 14! leading to the passage 14, so that a 
portion of the exhaust will flow from the cylinder to the 
passage 12 and outlet 13, and thus equalise the pressure on both 
sides of the valve 11, placing the same in condition to be opened 
by a comparatively small amount of pressure. That portion of the 
exhaust gases entering the passage 12 and outlet 13 from the 

e 14 will expend its force in two directions, namely, on the 
under side of the valve 11 and underside of the damper or valve 
22, producing a pressure on the valve 22 ter than that of the 
pressure of the spring 171. The valve 22 will be raised with the 
valve 11, and will supplement the lifting action of the gases to 
raise the valve 11, so that the gases in the cylinder 1 may exhaust 
through the passage 5, passage 12, and outlet 13, the valve 22 
being held in a raised or open position during the entire backward 
stroke of the piston, thus allowing all the exhaust gases to dis- 
charge. As soon as all the gases have been forced out of the 
cylinder 1, the spring 17 exerts force on the piston 16 to move the 
valve stem 15 downward and thus close the valves 11 and 22 
against their seats.—October 25th, 1905. 


PROJECTILES. 


3033. February 14th, 1905.—IMPROVEMENTS IN AND RELATING TO 
PROJECTILES FOR ORDNANCE, Henry Stanbridge, 202, Atter- 
cliffe Common, Sheffield. 

This invention relates to improvements in the manufacture of 
hollow forged projectiles, where the base or head is formed by 
drawing in the sides, and turning them over a cylindrical block, 
and has for its object to obtain required thickness of base without 

tting too much metal in that part for closing the fuse hole, com- 

ined with the impossibility of blowing out the block without 
causing an initial rupture of the base of the shell. There are five 
figures. Fig. 1 is the forging tool in section. Fig. 3 is the sha: 

of the shell, after inserting the block and using the forging tools. 

The closing-in tools consist firstly of a recessed die A, having at 

the top taper walls a', which become parallel walls a”, and finally 

end in aconcave bottom a’, which, for purposes of replacement 
by wear, may be made separate and inserted firmly. The concave 
bottom hasa central hole a*. Into this hole, having an enlargement 
or recess a°, is placed a cylindrical block B, of a diameter slightly in 
excess of the diameter of the fuse hole, and of sufficient length to 

the fuse threads. This block is shaped as follows :—It has a 
hole 4 for the escape of gases, and ann grooves 02, also a ring 
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or fillet 4° of larger diameter at the head, and, for convenience in 
forging, a ring or fillet 4+ of still larger diameter at base ; said 
ring }4 can afterwards be cut or turned off. The shel! blank C 
is heated only at the end to be closed in and forced down to the 
die A, when it closes on this cylindrical block B. It is then reheated 
at one end, and forced down another similar die with taper and 
— walls, but having a flat bottom and central hole. The 
of the shell has now assumed the shape shown in Fig. 3. The 
cylindrical piece B will now form part of the shell E, and can be 
bored out, and the fuse threads formed. On the bursting oi the 
shell, these flanges will compress the fuse and hold tight, also 
— closing the hole. Owing to the rim or fillet 4’, the block 
cannot be blown out without causing an initial rupture of the 
base of the shell, and thus a stronger and tougher shell can be pro- 
duced to burst with certainty.—October 25th, 1905. 


ROAD MOTOR VEHICLES. 


24981. November 17th, 1904.—ImPROVEMENTS IN Motor CARs 
AND Motor TricycLes, Archibald Sharp, 15, Bridge-road, 
Hammersmith, London, W. 

This invention relates to an improved method of constructing 
motor cars, whereby great strength and lightness are obtained. 
Every road wheel is mounted on a spindle oe at each end 
like a cycle wheel. The ends of the spindles are supported by 
forks from the frame of the car. Transverse diagonal oo to the 
wheel spindles are used to give lateral stiffness. To insulate the 
car frame from road shock, the upper fork of each wheel is com- 
bined with a compressed air spring. There are seven . 
Fig. 1 illustrates one form of the invention, a motor tricycle fitted 
with air springs, to carry a passenger in front. The front A, back 
B, bottom C, transverse piece D connecting the steering heads, and 
the sides E, each form one portion in a plane suitably formed from 
tubes brazed together. These are fastened or bolted together to 
form a complete frame. These six portions when separate can be 
stored in a small space, thus conducing to convenience of manu- 











facture. The central pillars L of the steering heads are rigidly 
fastened by means of lugs and bolts to the bottom frame at F, and 
to the sides E and central pillars L, as before described. Suitable 
lugs are brazed on to the top and bottom of the sleeves H, to 
which are fastened by means of bolts or pins the top of the air 
springs and the links or forks forming the hinged joints, the 
hinged joints at the rear being similarly formed. e transverse 
piece D may be made from tubing to accommodate the seat for the 
passenger, the upper ends being bolted or suitably fastened to tha 
central pillars L and side members E, the lower ends being 
similarly fastened to the bottom frame C. To allow the air springs 
S of the driving wheel or wheels to perform their functions with- 
out appreciably altering the tension of the driving chains or belts, 
the axis of the se — on the engine shaft or countershaft 
or differential gear shaft, the axis of the driving wheel hub and 
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the axis of the hinged joint of the lower fork should be approxi- 
. mately in the same horizontal plane when the air spring is about 
the middle of its stroke.— October 25th, 1905. 


1684. January 27th, 1905.—IMPROVEMETS IN STEAM AUTOMOBILES, 
William J. Davey, 62, Old Broad-street, London, 

This invention has for its object a new method of working, 
and consists in condensing the steam from the engine by means 
of the storage water for feeding the boiler, the storage water being 
then cooled by circulation through an air-cooled radiator. The 
steam is exhausted from the engine into an air-cooled condenser, 
whence it passes into a water-cooled condenser, thence to the air 
pump and to the storage tank. The storage tank is connected 
to a circulating pump, the water-cooled condenser, and an air- 
cooled radiator, so that the water serves as a supply for the 
boiler, and also for cooling the water cooled condenser, and is 
constantly circulated through the radiator to keep it cool. There 
are three figares, Fig. 1 is an elevation, showing a car adapted 
to condense its steam. The exhaust steam passes from the 
— on the engine at H, through the pipe H', to the 
air-cooled condenser A. From this condenser the exhaust steam 
then passes through the pipes D to the water-cooled condenser C, 
passing around the nests of water-cooled tubes W ; then to the air 
pump P, through the Fire GG, Thence the water is pumped 
into the reservoir tank T, the air passing out into the atmosphere. 
The engine is placed in a horizontal position in this car, as shown 
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at E, the cylinders at the front end of the car. The steam 
from the boiler enters the cylinders through the special valve at 
I, That enables the system of condensation to be carried out 
both when the cylinders are working simple or compound. The 
boiler is placed at B, in the rear of the car. The circulating 
pump F draws its water from the reservoir tank T through the 
pipe M Ml, thence through the pipe S S! to the end of the 
condenser, passing through nests of tubes—first through the 
bottom set, thence through the top set, and out through the pipe 
K' K to the air-cooled radiator, thence out of the air-cooled 
radiator by the pipe J J}, to the top of the reservoir tank T. 
The cooling of the water in the reservoir tank is also helped by 
means of tubes passing longitudinally through it, so that when 
the car is in motion the air, assisted by the fan, cools the water. 
The feed water for the boiler is drawn from the reservoir tank,— 
October 25th, 1905. 


RAILWAYS AND TRAMWAYS. 


28,512. December 28th, 1904.—IMPROVEMENTS IN RAILWAY AND 
Tramway Rais, David W. Cuthbert, 25, Peel-street, Partick, 
Lanarkshire, N.B, 

This invention relates to an improved form of railway and tram- 
way rail of the type having a separate head or tread portion, so 
that whilst such rail is efficient in use it is easily rolled, the tread 
portion being comparatively light, and thus effecting a saving in 
metal and in the cost of manufacture. There are six figures, 
The main rail A is approximately Y-shaped in cross section ; that 
is, the head of the main rail consists of two angled portions BC, 
one portion B being the heavier, and the other C the’ lighter, the 
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latter being also slightly concave onitsinnersurface. An approxi- 
mately V-shaped head or tread portion D is adapted to fit between 
the inner faces of the head B C of the main rail A. This tread 
portion D is formed with a groove E towards one side to take the 
wheel flanges, the other side being flat and forming a tread for 
the wheels, The tread portion D is secured in position by screwed 
studs G, entered through the portion B of the head of the main 
rail A into it, or in other convenient manner. In some cases part- 
of one of the angled members B C of the main rail A may be 
dispensed with.—October 25th, 1905. 


MISCELLANEOUS. 


15,531. July 12th, 1904.—ANn ImpRovED INSTRUMENT FoR SIGHT- 

inc GuNs FROM Cover, William Youlten, 159, Victoria- 
street, Westminster. 

A bar or stem is attached to the rifle, which may be adjustable 











and capable of revolution round about a pivot, co that it can be 
turned down out of the way when not in use. When in use the 
bar is turned upwards and fixed approximately at right angles to 
the barrel ; and upon the bar, which may be graduated to denote 





elevations, the horizontal tube or venga: § instrument slides, and 
may be set to any desired elevation. bar may be bent or 
curved to cause the reflecting instrument to tilt over as it rises in 
order to keep the instrument in the proper position with respect to 
the line of aim, There are three figures. Fig. 1 is a side eleva- 
tion of a portion of a rifle with the improved hyposcope attached. 
Fig. 2 is a plan; a shows the main horizontal tube of the hyposco 

provided with prisms atbandc. These prisms are mounted in 
such a way that they can be slidden into and out of each end of 
the tube a, so that when the instrument is not in use they can be 
turned in such a way that the prisms are protected by the tube a ; 
d is a bracket piece attached to the horizontal tube a and provided 
with a slot ; / is a screw with a milled head g, and made to project 
into the slot e to fix the hyposcope at any required on 
the stem A. At the other end of the tube a, and ery the 
mirror c, is placed a short chamber or tube i provided with two 
prismatic reflecting surfaces m x and op, bounded in Fig. 1 by the 
lines mn, no, op, and pm. The stem or bar / is provided with an 
extension g and with slots rr!; sis a screw pin passing through 
the slot r! and provided with a milled head ¢; u, v, and w are pins 
fastened on the rifle, or the whole arrangement can be removed 
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from the rifle. The stem may be lowered into the position shown 
dotted, when the hyposcope is removed, by loosening the milled 
head ¢, sliding the stem upwards on the screw pin s, turning the 
stem / down parallel to the rifle, adjusting it so as to engage with 
the pin u and ne the milled h t. . The stem his not 
straight but curved slightly, the object of this being that as the 
hyposcope is raised and depressed it is kept in the Bongos position 
for sighting. Suitable Papers indicating the ranges are 
marked on the stem’. The reflecting surfaces are so placed as to 
reflect the image of the object aimed at diagonally downwards 
from the horizontal tube of the hyposcope to the gunner’s eye.— 
October 25th, 1905. 


8981. April 28th, 1905.—BaL~ Bearines, The Auto Machinery 
Company, Limited, Read-street, Coventry, and John Barnacle, 
83, King Eiward-road, Coventry. 

The invention relates to that class of ball bearing in which a 
single row of balls is placed between an inner and an outer beari 
ring, grooved respectively on their outer and inner surfaces, an 
the invention consists in an improved construction thereof and in 
the methods of placing the balls in position between the rings. 
Bull bearings have hitherto been made with a single transverse 
slot in one cheek of the outer ring, but when the transverse slot 
has not extended to the bottom of the race or groove of the outer 
ring, the balls, which have been iaserted one by one into the trans- 
verse slot, have been forced individually through the slot into the 
race or groove and between the two rings. ere are five figures, 
Fig. 5 is a perspective view, showing the method of assembling the 
parts when a solid cage is employed ; ais the inner ring, } thecage, 
and c the outer ring, which latter has cut in one cheek a series of 
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slots d transversely to the ball race or groove in the ring, and which 
reach to within a small distance of the bottom of the groove, and 
are at distances apart corresponding with that of the balls in the 
completed bearing ; the transverse slots extend rather more than 
half way round the ring. A solid cage b, perforated to suit the 
number and size of balls, is used to assemble the parts of the bear- 
ing without using force. The outer ring c is first inserted into a 
bath of heavy oil, kept boiling by a gas jet or other convenient 
means, in which it remains asufficient length of time to enable it 
to reach the temperature of the bath, viz., about 420 deg. Fah. 
When this stage has been reached, the outer ring c is removed 
from the bath, and is placed on a plate f, which is also heated by 
any convenient means, so as to prevent chilling the ring. This plate 
fis preferably provided with means for preventing movement of 
the ring c during the process of assembling. In the drawings such 
means are represented as radial slots gy, and screw pins h fitted 
therein, and having nuts—not shown—on their lower ends. The 
plate f is provided with a small spring 1, which serves to raise the 
outer ring c from the plate f upon that side to allow the balls to 
rol] in the groove of the ring in order to find the right position for 
assembling. By these means rings c of various sizes can mani- 

ulated on the plate f. The perforated solid cage b and less than 
half the total number of balls that the bearing will ultimately 
contain, filling consecutive holes therein, is placed, together with the 
inner ring a, in its final position in the outer ring c, except that it 
is at a slight angle to the outer ring ; the remaining holes in the 
cage are then filled with balls 7, each of which must be opposite one 
of the transverse slots d, down which they are finally guided into 
their proper positions between the races.— October 25th, 1905. 
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SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 


801,987. Busu-Too.. W. H. Van Sickel, Philadelphia, Pa.— Filed 
September 17:h, 1904. 
The separate tools are secured as shown, by compressirg the 


outer portion of the head by means of a bolt and nut. There ig 

only one claim, 

802,025, Stream Turbine, H. Wagner, Grevenbroich, Germany 
assignor to Maschinenfubric Grevenbroich, Grevenbroich, German y. 
—Filed July 6th, 1905, 

The single claim runs as follows:—In a multi-tier turbine, the 
rotary wheel blades, }, b’ having faces a, a’, placed at an angle of 


less than 180 deg., combined with the conducting blades d, located 
between said wheel blades and forming an angle also of less than 
180 deg., as described, 
802,030. Bett OPERATING AND CONTROLLING MECHANISM FOR 
Bast Furnaces, J. P. Coleman, Edgewood, Pa., assignor to 
the Union Switch and Signzl Company, Swissvale, Pa., a 
corporation of Pennsylvania.—Filed October 8th, 1908. 
This invention consists in the use of a double bell and hopper, 
with pistons and cylinders for working the bells as shown. Electrica 


appliances are used for working the valves for the cylinders, and 
indicating the position of the bells. There are fourteen claims. 
802,447. MECHANICAL MANUFACTURE OF CHAIN LINKS, J. Girlot, 
Jette St. Pierre, Belgium.—VFiled July 9th, 1903. 
According to this invention, the chain links are made of spirals, 
These are heated to a welding temperature, each passed through a 


preceding completed link, asa ‘‘split ring,” and welded up while it 
rotates through the completed ring. There are two claims, 
802,506. Fire-proor Stairway, F. 0. Hanson, Chicago, Ill.— 
Filed May 10th, 1905. : . 
The drawing explains this invention. The claims cover, ina 
fire-proof stairway, the combination of the stringers, bars connect- 


ing the stringers together, an arched plate extending between the 
stringers, and aconcrete body supported at its upper and lower 
ends upon said bars, and arched upwardly on its under side to cot.- 
form to said plate, There are five claims, 








